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Disclaimer

Competent Persons Statements

The information in this announcement that relates to exploration results, data quality, geological interpretations for the Company’s Project areas is based on information compiled by Michael Mulroney, a Competent Person who is

a Member of the Australasian Institute of Mining and Metallurgy and a full-time employee of Northern Star Resources Limited. Mr Mulroney has sufficient experience that is relevant to the styles of mineralisation and type of

deposits under consideration and to the activity being undertaken 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" for the Company’s Project areas. Mr Mulroney consents to the inclusion in this announcement of the matters based on this information in the form and context in which it appears.

Forward Looking Statements

Northern Star Resources Limited has prepared this announcement based on information available to it. No representation or warranty, express or implied, is made as to the fairness, accuracy, completeness or correctness of the

information, opinions and conclusions contained in this announcement. To the maximum extent permitted by law, none of Northern Star Resources Limited, its directors, employees or agents, advisers, nor any other person

accepts any liability, including, without limitation, any liability arising from fault or negligence on the part of any of them or any other person, for any loss arising from the use of this announcement or its contents or otherwise arising

regarding it.

This announcement is not an offer, invitation, solicitation or other recommendation with respect to the subscription for, purchase or sale of any security, and neither this announcement nor anything in it shall form the basis of any

contract or commitment whatsoever. This announcement may contain forward looking statements that are subject to risk factors associated with gold exploration, mining and production businesses. It is believed that the

expectations reflected in these statements are reasonable but they may be affected by a variety of variables and changes in underlying assumptions which could cause actual results or trends to differ materially, including but not

limited to price fluctuations, actual demand, currency fluctuations, drilling and production results, Reserve estimations, loss of market, industry competition, environmental risks, physical risks, legislative, fiscal and regulatory

changes, economic and financial market conditions in various countries and regions, political risks, project delay or advancement, approvals and cost estimates.

All currency conversions in this presentation have been converted at a currency of AUD/USD conversion rate of A$0.74

* All Data from Bloomberg referenced sources has had all N.A. and erroneous data points removed in the associated sector comparisons and all GDX data point comparisons have had streaming company data removed for a 

better reflection of the producing companies within the indices. Return on invested capital excludes companies that have impaired their balance sheets by greater than US$300M.

2



Acknowledgement of Country
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Ngala kaaditj Whadjuk Noongar moort keyen kaadak nidja boodja

We acknowledge Whadjuk Noongar people as the original custodians of the land on which we meet today.

We pay our respects to their elders past, present and future.



Corporate Strategy Day Agenda 
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Time Minutes Agenda Speaker

13:00 Registration

13:00 - 13:15 Working Lunch

13:15 - 13:20 5 Introduction Luke Gleeson - Investor Relations & Business Development

13:20 - 13:45 25 Gold Macro Landscape, NST Strategy and Vision Bill Beament - Executive Chairman

13:45 - 14:05 20 Company Performance, Achievements & Outlook Stuart Tonkin - Chief Executive Officer

14:05 - 14:20 15 Financial Strength & Business Focus Shaun Day - Chief Financial Officer

14:20 - 14:30 10 Environmental, Social & Corporate Governance
Luke Gleeson - Investor Relations & Business Development

Guy Singleton - Social Responsibility & External Relations Manager

14:30 - 14:55 25 Asset Overview & SKO Introduction Darren Stralow - General Manager Operations

14:55 - 15:10 15 Processing Overview Simon Tyrrell - Chief Metallurgist

15:10 - 15:20 10 Coffee Break

15:20 - 15:50 30 Geology Update Michael Mulroney - Chief Geological Officer

15:50 - 16:10 20 UG Capability and Innovation & Technology Luke Creagh - General Manager Business Development

16:10 - 16:25 15 Summary and Recap Bill Beament - Executive Chairman

16:25 - 16:40 15 Question and Answers



An Australian gold miner – for global investors
Strategy and Vision



Gold Sector Backdrop
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Since March 2016 the Australian gold index as represented by the AS30XGD index has on the whole outperformed 

both the GDX and the USD gold price by a considerable margin on a currency adjusted basis expressed in $USD

That outperformance spread has widened over the last 12 months and can be attributed to the improved financial 

returns of the sector

Source: Bloomberg



Gold Sector Backdrop
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Breaking down the last 12 months of share price performance of the GDX constituents highlights the respective 

outperformance of the 7 listed Australian companies represented in the index

This outperformance has been delivered by the generation of superior financial returns by the Australian gold sector

The generation of increased financial returns has seen the Australian companies now trade at an earnings multiple 

premium to the North American names

Source: Bloomberg



Introduction – Globally Relevant Gold Miner

Jundee Operations
+10Moz Gold Camp

Paulsens Operations
+3Moz Gold Camp

Kalgoorlie Operations
+12Moz Gold Camp

Central Tanami Project
+5Moz Gold Camp

ASX 100, top 25 global gold producer with all 

mines in Western Australia; +600koz per annum 

at an AISC of ~A$1,075/oz (US$795/oz)

Market cap is A$4.4B, with a sector-leading 

balance sheet; A$512M cash and no debt

NST’s assets were acquired from the majors, 

which simplifies managing the business

Strong growth outlook; production set to grow to 

640kozpa in FY2019 and deliver significant 

increases in free cash flow; Jundee and Kalgoorlie 

mines will both be +300kozpa operations

Track record of fully-franked dividends since 2012 

with a stated dividend policy of 6% of revenue

Governed by the adage “a business first and a 

mining company second”
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South Kalgoorlie Operations
+7Moz Gold Camp



• Organically growing production volumes of 
existing sites by progressing near-mine 
exploration and developing additional 
production fronts

• Greater operating efficiencies and increased 
asset utilisation through scale

• Growing resources and reserves, and extending 
mine life

Establish concentrated centres to maximise 
profitable organic growth

Find new concentrated centres through discovery or 
acquisition

Develop functional disciplines and corporate 
capabilities to meet stakeholder expectations

Safety  |  Teamwork  |  Accountability  |  Respect  |  Results

Attract, develop and retain a talented and engaged workforce, supported by a strong, values-based culture

NST Internal Strategy

3 Year Vision
A global mid-cap and ASX100 sustainable gold producer 

focused on superior Shareholder value creation
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• Meet the increasing stakeholder 
expectations arising as a result of our growth

• Retain our social license to operate
• Strengthen systems and processes to manage 

risk, deliver efficiencies and enable greater 
effectiveness

• Retain a peer-leading balance sheet and 
sizeable financing facility

• Maintain an active business development 
pipeline to identify acquisition opportunities

• Pursue greenfield exploration through a 
variety of entrepreneurial modes

• Remain nimble, flexible and ready to grow

Northern Star Resources – Enacting the strategy

NST has now fully completed five consecutive Company strategies since 2009, well ahead of time 

Tier 1 Assets
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Organic growth - delivering returns to Shareholders

This strategy of organic growth has generated over A$3.8B of value for Shareholders since NST’s first gold 

acquisition in 2010 and only 7% of this value uplift has been from equity raised

NST has achieved this through operational excellence, investing heavily into exploration, growing production, 

cutting costs, technically/financially disciplined M+A and returning substantial dividends to Shareholders
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A$3.8B of value added through executing 

organic growth strategies



Growth around our Tier 1 Assets has been the core focus

Globally there are only 17 mines (down from 23 in 2017) producing over 300kozpa in Tier 1 mining jurisdictions; 

production is declining in these regions due to a lack of discoveries and significant Reserve depletion

NST has two mines that will shortly join that list of assets that produce at this rate; Jundee and Kalgoorlie

These two mines now have world class status as they meet the criteria of large 10Moz endowments, history of 

Reserve/Resource replacement, large production profile, lowest quartile costs, strong cash flow and future mine life 

Tier 1 mining jurisdictions

Source: Investec11



NST US$652/Oz Q1

Q2

Q3

Q4

Average US$772/Oz
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Focused on being positioned at bottom quartile of global cost curve

NST has a continual focus of positioning the business at the bottom of the global cost curve

Source: BMO, July 2018 
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NST has again delivered best in class returns, globally

NST continues to deliver best in class financial returns in the global gold industry over 5 years  

Source: Bloomberg 
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Organic growth – still delivering the best returns for our Shareholders

NST has been able to consistently grow production, resource and reserve life on a per share basis for its 

Shareholders since 2010 and has been our key focus for the past 4 years

Reserves increased to 4Moz and Resources to 15.9Moz

Further Reserve growth potential exists in 2019 with a 55% increase in Measured and Indicated Resources to 

9.8Moz in the FY18 statement
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Consistent Reserve growth year on year
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Total Reserves has increased by 332% since acquiring the Jundee and Kalgoorlie assets 4 years ago

At an asset level Reserves have increased by 344% at Jundee and by 316% at Kalgoorlie after mining 

depletion, more growth is likely in 2019
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Consistent Production growth year on year
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Production has increased by 38% across both operations on the back of Resource/Reserve upgrades 
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An Australian gold miner – for global investors
Gold Macro Landscape



Supply/demand dynamics improving… but production is declining
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Jewellery demand increasing (especially in China/India)

Mine supply saw increase in 2016 but expected to decline

Central bank buying likely to remain modest (China/Russia)

Is the industry going through peak gold???

Global gold supply & demand, tonnes 

Source: GFMS, Macquarie Research, June 2017 

MINE PRODUCTION DECLINING
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Source: SNL 

Reserves have fallen by 24% since 2013  Production is set to decline by 15% to 2018

Source: SNL
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Since 2013 Reserve life of the top five global producers has declined by 24%

Production from the top five producers is also forecast to decline by 15% from 2013 to 2018 

Underinvestment in exploration, little M&A and shorter lives brings longer term production portfolios under scrutiny

Trend is for both global Gold Reserves and Production to decline



The only outperformers was the Australian Gold Industry
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Like other Australian gold producers we have outperformed by sticking to our disciplines

In 2017 Seniors producers traded at higher levels than intermediate/junior producers

However in 2018 intermediate producers especially Australian’s, got re-rated

Cyclical multiples should continue to stay high with stable prices



Senior Producers – They have the largest mines 
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Barrick has consistently held a majority of the top 5 mines by production



Senior Producers – Their operations have scale and size
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Top 3 seniors have narrowed focus onto larger +300kozpa operations

Remaining continue to focus on high-margin operations 

Note: Percentages indicate contribution to total gold production.

Source: Company Reports & Presentations, Macquarie Research, February 2017



Senior Producers – Their mines are in Tier 1 jurisdictions
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…Gold sector’s transition to underground operations
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Gold mines broken down for open pit / underground / combined

The clear trend is operations globally are transitioning underground

Note: Percentages indicate contribution to total gold production. May not add up due to rounding.

Source: Company Reports & Presentations, Macquarie Research, February 2017



Building out the strategy for the next 5 years

Maintain/Advance our Intellectual Property 
and Competitive Advantage

Continue to develop our Key Capabilities,
Our People, Culture & Values

Continue to deliver on our  
Organic Growth Strategy 

Continually Assess Inorganic 
Growth Options 

Northern Star is committed to continue expanding our competitive advantages in: specialist underground mining, geology, 

processing and growing our Human Capital to continue to deliver industry leading financial returns to its Shareholders
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A proven track record of outperformance; regardless of gold price

Over the last 5 years Northern Star has outperformed both the US Gold Price and its GDX Indexed Top 50 

gold mining listed peers significantly 
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An Australian gold miner – for global investors
Company Performance,  Achievements & Outlook



FY2018 Highlights

Millennium Commercial Production delivered

Delivery of production from discovery in 3 years

SKO Acquisition and Integration

Win/Win M&A and key infrastructure to underpin organic growth

Kanowna Plant Optimisation

Record throughput in 25 years process plant life

Jundee Plant Upgrade and Mining Records

Engineer, Plan, Construct, Manage on budget on time

Balance Sheet Strengthened

Cash and Equivalents of A$512M at 30 June 18, Dividends Paid A$63M

Reserve and Resource Growth

Reserves up 0.5Moz to 4.0Moz, Resources up 5.7Moz to 15.9Moz

Guidance Delivered and Q4 Run-rate

575koz produced, AISC A$1029/oz (Guidance 540-560koz @ A$1,000-1,050/oz)

Team development and capability enhanced

Leadership development, safety culture, NSMS depth, graduates, apprentices28



• Cooperative

• No-one left behind

• No blame or excuses

STARR Core Values – the Decision Compass

• Zero harm targets

• Enabling culture

• Continual improvement
SAFETY

TEAMWORK

• Clarity of role

• Ownership of outcomes

• Recognition of influence
ACCOUNTABILITY

• Visual positive presence in workplace

• Listen to understand concerns

• Constant and consistent communication 
RESPECT

• Plan, Do, Review

• Build contingency

• Incentivise and reward results
RESULTS

29



Health & Safety

Safety Management is integrated into all 

Leadership roles and business planning to drive 

safe behaviours to deliver sustainable results

We collaborate with our contract partners to 

ensure they are aligned to also meet our 

business goals

An engaged workforce whom is empowered to 

implement change focusing on Leading 

Indicators of Hazard Identification and 

Rectification is a foundation of NST safety 

culture

NST Lagging Indicators are significantly below 

the Industry performance with FY18 

performance of LTIFR at 0.9 (industry LTIFR of 

2.7) and TRIFR at 3.2 (industry TRIFR is 9.6)
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Understanding and preserving NST culture has 

been key to our success

Since integration of the assets base, 

implementation of the NST operating model has 

delivered significant returns for Shareholders

As the business grows organically, maintaining this 

culture is key to delivering sustained results

This innovative culture is a point of difference for 

NST to continue to generate industry-leading 

financial returns for Shareholders

NST conducts a Leadership Forum annually and 

adds significant changes to the business

We always have a plan that clearly maps out the 

business over a three year period

The Importance of Culture and our People
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• Organically growing production volumes of 
existing sites by progressing near-mine 
exploration and developing additional 
production fronts

• Greater operating efficiencies and increased 
asset utilisation through scale

• Growing resources and reserves, and extending 
mine life

Establish concentrated centres to maximise 
profitable organic growth

Find new concentrated centres through discovery or 
acquisition

Develop functional disciplines and corporate 
capabilities to meet stakeholder expectations

Safety  |  Teamwork  |  Accountability  |  Respect  |  Results

Attract, develop and retain a talented and engaged workforce, supported by a strong, values-based culture

NST Internal Strategy

3 Year Vision
A global mid-cap and ASX100 sustainable gold producer 

focused on superior Shareholder value creation
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• Meet the increasing stakeholder 
expectations arising as a result of our growth

• Retain our social license to operate
• Strengthen systems and processes to manage 

risk, deliver efficiencies and enable greater 
effectiveness

• Retain a peer-leading balance sheet and 
sizeable financing facility

• Maintain an active business development 
pipeline to identify acquisition opportunities

• Pursue greenfield exploration through a 
variety of entrepreneurial modes

• Remain nimble, flexible and ready to grow

Northern Star Resources – Enacting the strategy

In FY18 at an operating level NST achieved some fantastic outcomes from it’s Tier 1 mining assets, operating 

safely across the business, developing our human capital and positioning for future growth  
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Northern Star’s Operating Model has not changed

Initiative Description

Pay-off Acquisition 
▪ Maximise operational cashflow to recover acquisition purchase price and strengthen balance sheet for future growth

▪ De-risk acquisition exposure, demonstrate to Shareholders financial discipline, establish self-funding assets

Optimise Operations
▪ Rationalise and standardise mining fleet, personnel and assets across the Company

▪ Increase productivity levels and mining physicals which will improve production profile, project margins and profit.

Extend Mine Life

▪ Convert more resources into reserves and extend known resources through targeted drilling

▪ Re-evaluate known mineralisation / deposits that are currently not in a resource or reserve category

▪ Enable site teams to take calculated risks and test theories/targets

Improve Financial Metrics
▪ Review all supply contracts and leverage off combined Company buying power – cost outs

▪ Implement strategies to reduce the total site cost per ounce, fixed, variable, dependent and discretionary spend

Upside Opportunities

▪ Organically grow production by leveraging off “sunk” capital/infrastructure and mining profitable incremental ounces

▪ Evaluate the exploration potential of the highly prospective tenement package, greenfield and brownfields

▪ Evaluate nearby tenements and pursue regional consolidation

Established in 2010 by our first mine acquisition, NST’s operating model targets improved operational performance to 

deliver significant value for Shareholders through a structured approach in 5 key areas
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Rapid Restoration of World Class Tier 1 Assets

Continued proven results from 

exploration investment across 

all assets building Resources 

and Reserves

Our mine life visibility is 

strengthened and planning 

horizon secured

Cost focus and productivity 

assists cut-off grade 

assessment to manage margin 

and maintain superior returns

Organic production growth 

options exist across the 

portfolio

34



Our Strategy has Delivered a Simplified Business

Jundee Operations
10Moz Gold Camp

Paulsens
+3Moz Gold Camp

Kalgoorlie Operations
+19Moz Gold Camp

Tanami
+5Moz Gold Camp

Strategy delivered to establish production 

concentration and scale from multi-million 

ounce gold camps

Northern Star operates two +300kozpa  

production centres diversifying risk and 

creating resilience in business

We retain growth opportunities at existing 

production centres as well as the 

emerging Tanami region and Paulsens 

revitalisation

Record investment of A$60M in 

exploration and drilling in FY19 is key to 

establishing the platform for further 

organic production growth in FY20
35

Exploration Focus
Exploration Focus

Production Centre

Production Centre



Consistent delivery of Guidance and Mine Life Extension
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An Australian gold miner – for global investors
Finance Update



Cash Bullion & 
Investments 

$A512M

Hedgebook 
$A8M

Undrawn 
Standby Debt 

Facility 
$A200M

Ore Stockpiles 
& GIC 

$A114M

Total Liquidity as at 30 June 2018

Stock code (ASX) : NST

Share price: A$7.20

Market capitalisation (613.3 million shares on issue) : A$4.4B (US$3.3B)

Cash, bullion & investments as at 30 June 2018 A$512M (US$380M)

Bank debt Nil

Enterprise value A$3.9B (US$2.9B)

3 month average daily turnover ~A$26M 

Substantial Shareholders            BlackRock 13.9%

Van Eck 12.9%

Overview

38 Source: Bloomberg

A$834M



FY18 Another Year of Cash Flow Performance

39

Cash & equivalents Jun-18

Cash (A$M) 443

Bullion (A$M) 12

Investments ($AM) 57

Total ($AM) 512

Gold Inventories Jun-18

Stockpiles  (oz) 78,787

Gold in circuit (oz) 27,523

Gold in transit (oz) 1,391

Total Gold Inventories (oz) 107,701

Term (Hedge Profile) Dec-18 Half Jun-19 Half Dec-19 Half Jun-20 Half Total

Ounces 105,018 74,000 50,000 30,000 259,018

Gold Price A$1,756 A$1,736 A$1,739 A$1,799 A$1,752
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FY18 Procurement: another year of cost savings

40

Continued focus on local procurement

as part of community engagement

Since 1 July 2014 total procurement

savings of A$106M

A$0.2M, 0%

A$77.7M, 11%

A$184.5M, 26%

A$430.6M, 61%

A$13.7M, 2%

FY18 Spend by location

International

Interstate

Kalgoorlie

Perth Metro

Regional WA

NST’s continual focus on cost has delivered 4 consecutive years of procurement savings

This cost focus continues to deliver high profit margins across our operations
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NST’s focus on concentrated centres has simplified the business and delivered an increased production profile

The impact of this strategy can be observed in the EBITDA margin

The higher margin continues to drive free cash flow and increased returns (in the form of dividends) to NST’s 

Shareholders

Consistent generation of 

EBITDA margin at 50%
The discipline of dividend 

returns to equity holders
Dividends paid

10.0 / 7.0

and excluding FY18 Paulsens (pre-closure)
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IRR: 156% (historic)

Generation of FCF: A$450M

Average ASIC: A$950/oz

Kalgoorlie Operations

IRR: 264% (historic)

Generation of FCF: A$368M

Average ASIC: A$964/oz

Extending mine life and consistent delivery of guidance
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15.9x

7.4x 5.9x

Paulsens Gold Mine

Acquired: 1 July 2010
Jundee Gold Mine

Acquired: 1 March 2014

Kalgoorlie Operations

(excludes SKO acquired 1 April 2018)

Acquired: 1 July 2014

Paulsens Gold Mine

IRR: 148% (historic)

Generation of FCF: A$162M

Average ASIC: A$1,146/oz

Reserves at acquisition date

Ounces produced

Reserves at 30 June 2018



Allocation of capital

NST’s allocation of capital has been sector leading and the operating business model has allowed NST to deliver on 

all fronts; this approach has delivered sector leading returns for its Shareholders 

NST Tier 1 300koz Jundee & Kalgoorlie Operating Assets

NST Operational Productivities
• Exploit operational competitive advantages

• Continual application of NST Business Model 

NST Operational Efficiencies
• Continually review operational efficiencies

• Continual application of NST Business Model 

Operating Cash Flow
NST Business Model has driven Highest 3yr GDX Trailing 

EBITDA Margin 

Excess Cash Capital Allocation pathways

Organic Growth

- $A3.8B of value delivered to date

- GDX Sector leading ROE & ROIC’s

- GDX Bottom quartile on Capital intensity

- Pathway to 300koz complete at 

Kalgoorlie & Jundee

- Further production growth currently 

being assessed  

Dividends & TSR

- NST has returned 75% of total equity raised in 

the form of dividends to shareholders 

- NST delivered a 5yr simple avg. TSR of 70%pa

- Dividend payout guidance at 6% of revenue 

Inorganic Growth

- NST has generated an average IRR of 149% to date 

on acquired operating assets

- NST has a proven track record of delivering value 

to shareholders through inorganic growth 

- NST has generated over A$772M of 

underlying FCF since 1 July 2014

- Cash and Equivalents of A$512M

- Whilst investing into the business 

NST is growing its balance sheet

Balance Sheet
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NST has again delivered best in class returns, globally

44

NST continues to deliver best in class financial returns in the global gold industry over 5 years  

Source: Bloomberg 
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An Australian gold miner – for global investors
Environmental, Social & Corporate Governance



Our Sustainability Vision:

Delivering responsible environmental and social business practices that lead 

to both the creation of strong economic returns for our Shareholders, and 

shared value for our stakeholders.

ESG Values at Northern Star: Planning for the long term

46

“Operating sustainably with sound business ethics 

and strong governance ensures long-term success 

for our Company, our people, the communities in 

which we operate and the land on which we work.”



ESG Highlight: Actively supporting the WA economy
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The mining industry and associated services contributed A$237B into the Australian economy and accounts for over 

1.1M full time employees across Australia representing 10% of total employment

WA resources sector delivered $32B into state economy FY17 and the WA gold industry contributed over A$9.5B into 

the economy last year

NST directly contributed over A$865M of economic value add in FY18 and has contributed over A$3.8B since FY11 
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• Effective risk management

• Water, carbon, temperature, energy

• 19% FY18 female participation –

above industry average

FY2018 Sustainability Performance

• Zero significant incidents or regulator fines

• Portfolio of assets in good standing

Environmental 

Compliance

48

• Well established and compliant

• Long-term teams

Management 

System

• Zero stakeholder complaints

• No land access issues

• A$150M Ranger MFR

• Expanded Ranger Program across 

Company• Board-level ESG and Safety Committee

• Senior reporting structure

Governance

Diversity

• Inaugural sustainability report FY17

• Sustainability survey (CDP and DJSI)

• Australian Voluntary Tax Transparency Code 

Transparency

SUSTAINABILITY

Stakeholder 

Engagement

Climate Change 

• Modern Slavery Act ready

Human Rights



ESG Highlight: Northern Star Aboriginal Ranger Program
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Website viewers please visit https://youtu.be/_4xZarCWII4

https://apac01.safelinks.protection.outlook.com/?url=https://youtu.be/_4xZarCWII4&data=02|01|lgleeson@nsrltd.com|ed92633544864bf70ee608d5e7c99f1f|d78ef2ddd6054808b8a6e87986065b91|0|0|636669775511375199&sdata=0Cyb30mv8NZ7X1GcD7FAm6c6C4KVgvwvZubzZQYjHik%3D&reserved=0


An Australian gold miner – for global investors
Asset Overview



FY2018 Achievements

Expanded production at key operating centres of Jundee and Kalgoorlie

FY18 – Expanded production on the back of tripling of the reserve base in FY17

Jundee: plant upgrade increased capacity by >50% from 1.3Mtpa to >2Mtpa

Kalgoorlie Operations:

Kanowna Belle throughput increased to a 25 year record of 2Mtpa 

South Kalgoorlie Operations: purchased the 1.2Mtpa Jubilee mill

FY18 – Higher productivity from mining operations:

Jundee stoping rates increased by 100% in 12 months

Significant production increase at EKJV under NSMS

Millennium rapid development to commercial production, Pope John access

FY19 – Further organic growth opportunities

$34M on dual purpose drill drives – platform to deliver additional Reserve and 

production growth

Shovel-ready open pit mines at Jundee (Ramone) and Kalgoorlie (Paradigm)
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Operations Overview

KALGOORLIE OPERATIONS
FY2018 261,589 @ A$1,174/oz

FY2019 320,00-340,000oz @ A$1,140-1,250/oz

52



Kalgoorlie Operations has expanded 

with the purchase of SKO

Underground Deposits – KB, RHP, 

Raleigh, Millennium & HBJ

3.2Mtpa Processing capacity –

Kanowna Belle (2.0Mtpa) and Jubilee 

(1.2Mtpa)

Resource/Reserve underpins +10 

years of mine life visibility across 

Kalgoorlie: Reserve up 15% to 2.3Moz 

and Resource up 10% to 4.9Moz 

(excluding South Kalgoorlie)

FY18 objective was to grow 

Kalgoorlie Operations to 300-

325koz pa within 24 months 

Achieved in 12 months

Kalgoorlie Operations: Rapid, low-cost growth
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JUBILEE PLANT
1.2Mtpa Conventional 

CIP Processing 

Facility

KB PLANT
2.0Mtpa Processing 

facility. Free milling & 

refractory

CARBINE/PARADIGM

ACRA JV

KUNDANA 

SKO 

KB 



Kalgoorlie Operations: FY2018 Achievements

Record Northern Star ounces and EKJV ounces

Record KB processing throughput – 2Mtpa

330,810m of drilling – Surface, UG , RC, Diamond etc.

SKO purchase – lots to find here

SKO integration – part of the team already

Toll treatment of excess ore

Kundana ore sorting test work completed

KB expansion studies underway

Open Pit reserves – Paradigm, Woodline
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Page 55

Kanowna Belle is a +5Moz orebody, averaging 4koz 

per vertical metre 

Underground Reserve has increased 12% to 

0.6Moz and Resources increased 31% to 1.8Moz 

which underpins long mine life 

The Velvet deposit remains open up dip, along 

strike and down plunge back towards the main 

Lowes ore body 

Mining areas spread evenly across KB orebody –

established development and low capital access

Upgraded automation systems across loading fleet 

and production drills 

Multiple drill drives to excavate in FY19 - set up for 

further reserve growth

Kalgoorlie Operations – Kanowna Belle  (100% NST)
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Kalgoorlie Operations – Kundana

ARCTIC

MILLENNIUM-CENTENARY

POPE JOHN

MOONBEAM
STRZELECKI

BARKERS
PEGASUS

RUBICON

HORNET

RALEIGH

DRAKE

East Kundana Joint 

Venture

100% NSR

Typical K2 VeinNarrow Vein Stoping at Kundana

Northern Star has a significant landholding covering the K2 and Strzelecki lodes

Three active mining areas – Millennium, Raleigh and Rubicon-Hornet-Pegasus (RHP)

Kundana is key driver for organic growth – Pope John, Moonbeam, Christmas, Barkers etc

K2 Lode

Strzelecki  Lode



NST attributable Reserves of 0.65Moz at 6.2gpt and Resources of 1.0Moz

Multiple hanging wall lodes identified – adding reserves/resources in upper levels

Moved to owner-operate model at EKJV in Q1 FY18, significant productivity gains achieved

Pegasus is in full production, figure 8 decline ensuring maximum productivity

Utilising triple-lift and quad-lift stoping fronts to increase productivity and reduce dilution

Q4 FY18 – 4.3km development and 385kt ore mined

Additional drill drives planned in FY19 to extend Raleigh to the South and Pegasus to the North
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Kalgoorlie Operations - EKJV (51% NST)
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Millennium operation in commercial production Q4  FY2018, Pope John access and vent system set up, mining method 

simplified to increase productivity

FY18 Resource of 2.1Moz, Reserves 0.65Moz. Moonbeam/Christmas still to add to Reserve 

Exploration success will drive multiple development decisions in FY2019 to drive organic growth – all lodes remain open at 

depth

Multiple production fronts – Millennium, Millennium North, Pope John. FY19 can extend to Centenary and 

Moonbeam/Christmas.
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Kalgoorlie Operations – Kundana (100% NST)
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South Kalgoorlie Operations – Overview 

Northern Star acquired South Kalgoorlie Operations 

(SKO) in April 2018

Comprises the operating 1.2Mtpa Jubilee processing 

facility, associated surface infrastructure, network of 

haul roads and borefields

30-40kozpa operating HBJ underground mine 

Continued mining, no processing during Q4

JORC Resource of 3.7Moz and 261koz in Reserves 

>1,000km2 of very prospective gold tenure that sits 

~10-15km along strike from the six main Kalgoorlie 

structural corridors that have hosted over 120Moz of 

gold endowment 
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South Kalgoorlie Operations – Overview

Demonstrates a “win-win” deal with sensible M+A

Additional mill capacity for Kalgoorlie Ops 

enabling >300kozpa production in FY19

Key processing infrastructure inherent value 

retained for many years to come, ~$100M 

replacement cost

Operating Underground Mine with significant 

exploration upside

>20 regional open pits

Highly skilled residential workforce with long 

history at the operation

Integration complete – zero issues
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1.2Mtpa Jubilee Mill

HBJ Underground Ore Development



Kalgoorlie Operations – HBJ (100% NST)

HBJ is another significant historical mine (formerly owned by major) – >3Moz endowment 

Strong production history, open pit produced 1.4Moz, 7,000oz per vertical metre over a 1.25km strike

61

HBJ UG Ore Reserves MY2018: 2.8Mt @ 2.9gpt for 261koz Au

Open Pit Production 1.4Moz

Underground Production 0.3Moz

MY2018 Underground Resource 1.4Moz

Total Endowment 3.1Moz



Northern Star’s Acquisition and Operating Model - SKO

Initiative Description

Pay-off Acquisition 
▪ Ability to treat NST ore mined across the Kalgoorlie region, without toll milling fees

▪ Cashflow positive HBJ underground mine

Optimise Operations
▪ Complete existing third-party toll treatment agreements, maximising availability for NST ore

▪ Increase HBJ underground productivity levels and mining physicals - increase stope tonnes, update mining fleet

Extend Mine Life
▪ Targeted drilling at HBJ drill drive locations utilising dual purpose drill drives. Additional diamond drill rig on site

▪ Re-evaluate extensive known regional Resources (including historic open pits) and bring into the Kal Ops LOM plan

Improve Financial Metrics
▪ Consolidate all supply contracts and compare to existing supplier agreements – cost outs

▪ Leverage off existing Kalgoorlie Operations footprint to combine agreements and share services

Upside Opportunities
▪ Expand HBJ underground mine by adding additional production fronts – i.e. Mutooroo

▪ Reinvigorate regional exploration tenements utilising modern exploration techniques

Using the same model as all previous transactions, NST’s acquisition and operating model has been applied to South 

Kalgoorlie Operations.
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Kalgoorlie Operations – Processing Flexibilty
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NST has two fully utilised 

process plants: Kanowna 

Belle (2.0Mtpa) and 

Jubilee (1.2Mtpa)

FY19 mining plan 3.8Mt 

including JV ore

Retain ability to process 

excess ore at 3rd party 

owned toll treatment 

facilities

Contracts in place for all 

planned NST ore for FY19

Kalgoorlie - Boulder

Coolgardie

RHP

Raleigh

Millennium

Kanowna Belle

Paradigm

ACRA

Jubilee

NST Mill

KB 

HBJ

EXCESS TOLL TREATING 

OPTIONS IN DISTRICT

FUTURE PRODUCTION 

GROWTH AREA



Kalgoorlie Operations – Paradigm (100% NST)
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Paradigm Pit
(existing)

Arina lode

Supergene

Reserve Pit

Located 35km north west of Kundana; well within trucking 

distance to processing plants

MY2018 open pit Reserve of 89koz, 1.1Mt @ 2.5g/t

Expected to be fully permitted Q3 FY2019

Upside from current inferred/unmodelled material in pit shape

Open at depth – work on underground to continue



Operations Overview

JUNDEE
FY2018 284,745oz @ A$870/oz

FY2019 280,000-300,000oz @ A$895-980/oz
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Jundee processing capacity 

increased from 1.3Mt/y to

>2.0Mt/y in FY19

Jundee Expansion Project 

Completed Q2 ~A$15M total 

project cost – 7 months from 

Board approval to completion

Key enabler for 300Kozpa 

production rate

66

Jundee Processing Capacity Growth



InvictaDeakin

N3DWilson

Cardassian

Westside/Barton

Moneyline Hughes

Gringotts
Gateway

Hampton

Nexus

Jundee Underground Mine Overview
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Revelation

Zodiac

Armada

FY18 Resource of 4.3Moz up 34% and Reserve of ~1.6Moz up 14% despite depletion of 285koz, 10-year visibility 

Our objective was to return Jundee to a 300koz pa operation within 24 months - Achieved in under 12 months 



FY2018: A Year of Growth at Jundee

Total stope tonnes mined (1.22Mt)

Total ore tonnes mined (1.68Mt)

Total ore tonnes mined in a quarter 

(0.47Mt)

Total hard rock tonnes milled (1.84Mt)

Total ounces produced in a quarter 

(85koz)

Production drill metres (275,000m)

Total diamond drill metres (274,600m)

Total Reserves / Resources since 

NST ownership
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Jundee FY2019 Drill Drives

Significant investment in FY2019 to create drilling platforms for Reserve growth

Drill drives planned for: Armada, Nexus, Revelation, Gateway South and Zodiac (including vent)

Dual purpose drives – will become access drives after drilling complete



Jundee Open Pit Opportunities

Open Pit Opportunities:
Processing capacity increase allows 

for additional ore sources 

Significant opportunities across the 

tenement package

Drilling program continued in FY18 –

focussed on open pit Reserves

70

Jundee regional exploration targeting open pit Reserves



Jundee Open Pit Opportunities: Ramone
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Located 35km south east of 

Jundee – trucking distance along 

existing haul roads

MY2018 open pit Reserve of 

74koz; 1.4Mt @ 1.7g/t

95% Recovery

Permitting underway

2 stage mining plan commencing 

CY2019

First of many – Deep Well, Marley, 

Ziggy etc.

Potential underground extensions



Operations Overview

WHERE TO FROM HERE?
- Simplified Business
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Strategy Delivering a Simplified Business

Constant 

Improvement & 

Optimisation

FY2019 Focus Areas

Consistent, 

Sustainable Safety & 

Production Results

3

Concentrated Centres 

Producing >300Kozpa

73

Development & 

Retention of our 

People

InnovationAdvanced Expansion 

Plans 



An Australian gold miner – for global investors
Processing “The Year of Processing”



FY18 was the “Year of Processing at NST” 

Tonnes increased

Processing unit cost reduced

Recovery maintained with higher 

throughputs
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Jundee - challenging the status quo

YOY throughput growth, no longer mill constrained, lower production costs
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Jundee Expansion Project

77

Secondary crushing and gravity 

circuit

A$15M CAPEX – under budget

Successful aggressive 7 month 

project schedule

No reportable incidents

No production impacts from 

construction work

Hardrock throughput increased 

from 1.3 to >2 Mtpa

Payback less than 6 months

Operating cost reduced by $5/t

In-house skillset to deliver major 

projects



Jundee - challenging the assumptions and winning

Challenging the assumptions on throughput and grind size in 2016 has resulted in a throughput increase of 

>50% in the last 18 months
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June 2018

May 2017

Jundee - challenging the assumptions and winning

Variability was an accepted norm, upgrades to the process control system has maximised

throughput, increasing set point by 32%

Variable at 250 t/h

Stable at 330 t/h

Process control system output showing Jundee mill throughput (wet tonnes)79
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Kanowna Belle – 25 years old and breaking records

YOY throughput growth, recovery maintained, highest monthly throughput achieved

May 2018 highest ever 

production month (178,931t)



Production
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Kanowna Belle – continuing to debottleneck 

Cyclone feed pump upgrade

Completed TSF expansion 

study

Liquid oxygen facility upgrade

Worlds first automation ready 

liner handler:

30% improvement in reline 

time

12 month payback

Advanced safety systems

Record throughput of 2Mt 

achieved in FY18

TSF2 Cyclone Feed Pump Liquid Oxygen Upgrade

Liner Handler



SKO Acquisition allows for increased throughput

Jubilee Plant

The SKO Jubilee Mill is located ~35km SSE of Kalgoorlie

Additional 1.2Mtpa mill capacity, borefield, haul road, TSF

Successfully processed Kundana ore during FY18 June quarter

Outperformed all other NST sites in FY18 (processing cost per tonne basis)

Completed all toll treatment obligations

Focus on processing 100% NST ore
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FY19 and Beyond
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Jundee Recovery Project – Targeting 5% increase in Recovery

Current blended recovery 89%

Preliminary testwork indicates 94% achieved to flotation concentrate and flotation tailings leach

Potential increase in ore reserves

Kalgoorlie Expansion Project

Flowsheets up to an additional 2 Mtpa

Evaluating preferred long term options



An Australian gold miner – for global investors
Geology Update



Organic Growth Still Drives Value 

Key to any production growth decision is growth within the Ore Reserve base

No growth = diminished mine lives

Continued growth = capacity for production increase or enhanced mine lives

We have the assets, the people, the capacity to grow the next step
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FY18 Resource Growth FY18 Ore Reserve Growth 

A large increase consolidates the 10 year outlook

Jundee and Kalgoorlie assets continue to grow in Reserves and Resources

The charts are Resource and Reserve growth net of 612,000 mined ounces in FY18 
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A$60M Exploration and Drilling Commitment

A$60M exploration and drilling commitment for FY2019 - largest ever 

Core focus is Resource conversion across the major production centres 

Phase 2 and 3 programs in the wings predicated on success

We have the assets, the people, the capacity and the funding to grow the next step
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Flashback 2017 - The Zodiac Discovery

Section view Looking East

Plan View  (North at top)
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Zodiac in 2018 – A Whole New System

New mineralised system located 600-800 metres into the footwall of Jundee 

Multiple mineralisation types and surfaces over 2kms – long term exploration program
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Flashback 2017 – Ramone is a greenfield success

Prospect Hole ID From (m) To (m) Width (m) Grade (g/t) 

Ramone NSRJAC02763 0 42 (EOH) 42 2.25 

 NSRJAC02762 0 41 (EOH) 41 1.10 

 
Prospect Hole ID From (m) To (m) Width (m) Grade (g/t) 

Ramone 

NSRJAC03977 5 48 (EOH) 43 6.06 

including  10 20 10 14.01 

NSRJAC03987 5 60 (EOH) 55 2.98 

including 15 20 5 17.92 

NSRJAC03970 5 42 37 2.64 

including 30 35 5 7.40 

NSRJAC03986 5 40 35 2.23 

including 10 15 5 7.35 

NSRJAC03985 25 55 30 2.25 

 

New discovery at Ramone – first success for 

renewed regional exploration focus
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A New Mineralised Terrain has Emerged – First Mine Defined

Maiden Ramone ore Reserve within 12 months of initial 

discovery – open all directions

Multiple new opportunities emerging for ongoing drilling
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The Year Ahead - Jundee

ZODIAC

Zodiac DDR commenced 

Plan for 2 dedicated rigs 

over 6 months 

Drilling commences in new 

DDR in CY2019  

Proposal includes ~26,000m 

drilling into initial discovery 

areas 

Target is maiden ore 

Reserve by MY2019

Ramone Underground

Armada Expansion

39DDR Exploration and Follow up
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The Year Ahead – Drilling KB Everywhere! 

Some FY18 drilling not in MY18 Resource 

Extensive underground drilling program

Targeting Velvet Lower, new hanging wall and footwall 

positions on Lowes, Lowes Extension

Multiple new platforms

Expanding the search with technology
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The Year Ahead - Kundana 100% 

Next phase of growth for Moonbeam 

K2 structure southern side of Lucifer Fault

Bulk of Moonbeam FY2018 drilling not included in 

MY18 Resource 

Grade continues to strengthen with depth 

Millennium, Centenary and Pope John systems all open at 

depth

All located on regional K2 structure

Millennium FY2018 drilling outside MY2018 Resource 

update

OPEN at DEPTH
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The Year Ahead – EKJV Growth Drilling
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EKJV - K2 Growth 

Major expansion of “K2 line” targeted  

Little drilling between Moonbeam and Pegasus,  some scattered intersections at Drake

Modest near surface expression is no deterrent 

Potential for another 1-2 “Pegasus” size systems
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Next Generation Raleigh Growth

Raleigh South exploration success has opened up the potential of the corridor

Over 2km of very limited surface drilling southwards to Golden Hind

Phase 1 and 2 programs designed to scope potential for another Raleigh scale system 

We have already have ore grade intersections at Golden Hind!
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The Year Ahead – HBJ Underground Expansion
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SKO – Exploring in the heart of the Goldfields

Over 1,000km2 of 

exploration and freehold 

tenure

Extensive production history

Fragmented ownership 

dating back to 1980’s 

Contains strike continuation 

of Boulder-Lefroy fault 

system – key to the Golden 

Mile

Plus all the major structural 

corridors of the Coolgardie-

Kalgoorlie terrane - host to 

~120Mozs

Structural Corridors



Paulsens Revitalisation - 3D Seismic 

Paulsen Mine area 

Over 170 line kms heritage 

cleared for access 

12km2 new 3D seismic 

shoot completed in early 

June 

Data currently undergoing 

processing

First results expected in 

current quarter
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Tanami – Moving Forward

Commenced drilling programs on 

selected targets at CTP South mining 

centre

4 DDH completed at Jims, visible gold 

noted in logging

RC drilling at Jims, Jims North, Jims 

West, Carmen

Aircore at Solaris, Terminus, Channel 4 

Final assays pending on all drilling 

completed

Tanami Project

2 mills, two camps 90 kms apart

CTP – NST 25% moving to 40%

WTP – 100%

Tanami Regional – NST 100%

Total ~ 11,000 kms of tenure

CTP Plant Site sterilisation drilling 

underway

Potential extensions to Hurricane-

Repulse system

23 RC, 1DD completed

Assay results pending

Critical for long term infrastructure 

planning



An Australian gold miner – for global investors
NSMS Capability, Innovation & Technology



NSMS Division, an integral piece of premium underground capability

Underground Mining Services Division is effectively an “In-house” mining contractor, we do not follow a 

traditional owner-miner model

This division helps to insulate Northern Star from industry wide cost inflation

Created in 2011 to cater for Northern Star’s internal and external growth ambitions with fully aligned goals; utilised 

in transition of 5 acquisitions since commencement

NSMS has evolved and improved over the past 7 years, now represents a sophisticated underground mining 

solution to support NST’s current operations with growth capability 

103

Systems and organisational structure set up for high productivities, 

responsive decision making & scalability

Rigorous equipment replacement and maintenance strategy in place 

to ensure delivery times, fit for purpose equipment selection, 

exposure to latest technology

Best of both worlds to leverage technical and operational expertise 

with input into mine design and scheduling to achieve best results



Value of NSMS to NST

Simplifies running the overall business:

Allows technical teams to focus on mine life, mine design & scheduling

NSMS focuses on operational execution; optimising people and equipment

Reduced cost, equal or better productivities compared to an underground 

contractor

Flexibility to transfer resources between sites or redeploy as required

Commitment to development & training of people to future-proof business 

for innovation & technology changes, and support succession & growth

Provides Northern Star with a genuine option from traditional contractors -

where we utilise contractors, gives us greater understanding of margin and 

productivities to ensure we drive value

Rapid mine development reduces the project time line and hence greatly 

improves the NPV - NST can leverage more value from projects
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NSMS Case Study: EKJV Operation FY18 

In 2017, NST identified the need to replace the underground mining contractor at EKJV

NSMS were able to mobilise all required equipment and execute taking over the Contract in 30 days

NSMS signed over 290 people and recommenced mining services at EKJV Raleigh and RHP operations 

from July 1, 2017

12 months on, significant improvements were achieved in culture (reduced turnover), safety 

(reduced LTIFR), quality (reduced dilution) and productivity (increased metres and tonnes)

NSMS FY18 costs were A$5M less than the contractors original rates and A$18M less than proposed 

variation to rates
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With NSMS as a option, NST was able 

to save ~A$74/oz, as well as improving 

culture, safety, quality and productivity



NSMS Case Study: EKJV Operation FY18 
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NSMS Moving forward, our preparedness 

NSMS is a premium service provider paralleled to best underground 

pure play contracting businesses that delivers key benefits of 

Safety, Quality, Productivity, Cost

Lean and efficient at capital employed, fleet utilisation, inventory 

management

Currently 520 employees; training and upskilling a key 

component to attract, support, develop and retain personnel

Planning for the future, increasing diversity

Employed 14 Apprentices (3 female)

Increased female participation from 8% to 12% in last 12 months

Promoted Kalgoorlie TAFE through open days

Committed to leveraging our people’s capability through embracing 

emerging technologies to drive continuous improvement

This division is scalable and prepared for growth
107



Innovation & Northern Star

108

Northern Star pursues innovation to drive our operational 

effectiveness to be a leading global gold producer

What does this look like:

Implementing an idea to deliver a better overall business outcome

“The value of an idea lies in the using of it” – Thomas Edison (1847 – 1931)



Northern Star Investing in its core disciplines – a strategic advantage

NST is investing A$50M over the next 10 years to continue 

expanding our specialist underground mining, geology and 

processing capability – significant opportunities exist to 

leverage these disciplines for future growth

Key areas of investment include training, education, research, 

innovation and implementation of the latest technologies

Our commitment to improve productivities and reduce unit 

costs is culturally imbedded and our people are empowered to 

challenge status quo and look for better ways of doing business

Focus includes all disciplines of underground operations with 

improvements as marginal gains, step changes or disruptive 

innovation

This commitment will place Northern Star in a strategic position 

to optimise the value of assets as more mines transition from 

open pit to underground in the future 
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Sites

Operating Committee

Innovation Board Frequency: Quarterly Meetings

Frequency: Monthly Meetings

Every person, every day 

Innovation: Framework for success is set up, everyone has a voice
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Innovation & Technology: What we are doing now

Partnerships with solution providers is key to success 

Resource identification – seismic surveys, alternative assaying techniques

Continuous operations – pervasive UG communications, automation, survey and 

positioning systems, fumeless explosives, machine learning augmented geological 

mapping

Quality improvements – Minnovare Production Optimiser™ for longhole drilling

Mill Liner Handler – Worlds first ‘Automation Ready’ reline machine, aiming for zero 

personnel working inside the mill for reline - improved safety, reduced reline duration

Ore extraction – ore sorting, reagent and carbon management

Energy – includes solar generation, heat recovery, options for diesel engines UG 

(battery), secondary ventilation control

Deep mining – profiles, ground support (equipment and components), monitoring

Business Integration – streaming processes, eliminating duplication, improving 

planning and scheduling systems
111



Innovation Case Study: Minnovare Collaboration

0.00%

0.50%

1.00%

1.50%

2.00%

2.50%

3.00%

3.50%

Jul-17 Aug-17 Sep-17 Oct-17 Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18

Drill hole deviation

 -

 5,000

 10,000

 15,000

 20,000

 25,000

 30,000

 35,000

 40,000

 45,000

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

Days Elapsed

Cumulative drill meters

Pre Installation Post Installation
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drill metres

Installation 

complete

Collaborative approach with Minnovare for installation of technology on our production drill rigs with an 

immediate benefit to operations (17% increase in metres drilled, 75% reduction of deviation at collar)

Innovation partnership developed - platform built for development and implementation of future 

technology   

75% reduction
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APPENDIX A – DRILL RESULTS 

 

  

Bonham NSRJAC05258 286937 7059262 535 -60 180 25 26 1 0.44

NSRJAC05430 287743 7060499 535 -60 180 55 57 2 0.13

NSRJAC05431 287754 7060563 535 -60 180 40 45 5 0.19

NSRJAC05470 289137 7060811 535 -60 180 50 55 5 0.14

NSRJAC05471 289138 7060862 535 -60 180 45 50 5 0.18

NSRJAC05486 287137 7060867 535 -60 180 15 35 20 0.18

NSRJAC05514 286841 7061163 535 -60 180 25 27 2 0.25

NSRJAC05517 285051 7060019 535 -60 180 25 26 1 0.16

NSRJAC05519 285034 7060122 535 -60 180 35 39 4 0.65

Weiland NSRJAC05530 285443 7059603 535 -60 180 15 20 5 0.16

NSRJAC05536 285852 7059495 535 -60 180 40 44 4 0.3

NSRJAC05553 286136 7059534 535 -60 180 35 38 3 0.69

NSRJAC05557 286230 7059424 535 -60 180 55 57 2 0.15

NSRJAC05559 286250 7059488 535 -60 180 40 41 1 0.19

NSRJAC05560 286262 7059498 535 -60 180 10 15 5 2.45

NSRJAC05561 286244 7059526 535 -60 180 25 33 8 1.24

NSRJAC05562 286247 7059549 535 -60 180 25 45 20 0.29

NSRJAC05563 286234 7059576 535 -60 180 30 40 10 0.76

NSRJAC05564 286244 7059599 535 -60 180 30 36 6 0.34

NSRJAC05565 286239 7059627 535 -60 180 30 35 5 0.15

NSRJAC05570 286643 7059251 535 -60 180 25 37 12 0.24

NSRJAC05571 286641 7059275 535 -60 180 25 33 8 0.26

NSRJAC05576 286639 7059402 535 -60 180 45 46 1 1.28

NSRJAC05577 286639 7059426 535 -60 180 30 45 15 0.12

NSRJAC05583 286742 7059159 535 -60 180 35 36 1 0.44

NSRJAC05586 286747 7059282 535 -60 180 30 35 5 0.62

NSRJAC05596 286840 7059275 535 -60 180 30 40 10 0.21

NSRJAC05602 286937 7059232 535 -60 180 20 34 14 0.47

Easy-E NSRJAC05611 285951 7058605 535 -60 180 0 5 5 0.16

Note : Subject to a m inim um  0.2g/t lower cut-off

DEEP WELL REGIONAL AIRCORE DRILLING

Bonham

Burton

Marvin

Burton

Cornell

Staley

Deep Well

P ro spect H o leID
East  

(M GA )

N o rth 

(M GA )

R L 

(M GA )

Grade (g/ t  

A u)
D ip

A zi 

(M GA )

F ro m 

(m)
T o    (m)

Width 

(m)
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NSRJRC11298 285150.2 7061243.3 552.4 -60 150 20 21 1                 3.49 

NSRJRC11299 285138.6 7061263.8 552.1 -60 150 32 34 2                 2.10 

81 85 4                 0.99 

NSRJRC11300 285126.1 7061286.1 552 -60 150 101 102 1                 3.22 

126 129 3                 2.03 

NSRJRC11310 285238.3 7061291.5 551.8 -60 150 18 19 1                 3.02 

NSRJRC11311 285226.6 7061311.2 551.7 -60 150 27 36 9                 1.10 

50 51 1                 1.23 

59 61 2                 2.47 

NSRJRC11312 285212.9 7061334.0 551.9 -60 150 58 59 1                 1.17 

64 65 1                 1.46 

91 93 2                 1.26 

95 96 1                 1.02 

NSRJRC11315 285172.8 7061398.7 551.4 -60 150 110 112 2                 1.91 

NSRJRC11316 285137.7 7061359.5 551.9 -60 150 24 25 1                 1.96 

29 31 2                 3.74 

35 38 3                 2.35 

177 185 8                 1.83 

Incl. 181 183 2                 5.56 

205 206 1                 1.01 

NSRJRC11319 285253.0 7061361.0 551.3 -60 150 71 72 1                 1.24 

83 84 1                 1.30 

NSRJRC11320 285239.1 7061383.2 551.4 -60 150 90 91 1                 1.02 

NSRJRC11322 285308.7 7061363.6 551.3 -60 150 36 37 1                 1.01 

NSRJRC11327 285372.9 7061255.0 551.2 -60 150 37 42 5                 2.19 

Incl. 38 39 1                 7.02 

49 50 1                 1.45 

52 54 2                 1.74 

67 71 4                 1.02 

76 78 2                 1.56 

86 87 1                 1.22 

90 92 2                 1.43 

143 145 2                 1.32 

169 173 4                 1.81 

NSRJRC11328 285453.8 7061214.4 550.9 -60 150 28 29 1                 1.87 

NSRJRC11331 285418.2 7061277.0 551.1 -60 150 9 10 1                 5.79 

24 64 40                 1.15 

102 161 59                 1.24 

Incl. 142 143 1               10.44 

172 173 1                 1.79 

175 176 1                 1.36 

NSRJRC11334 285470.8 7061280.6 550.6 -60 150 31 34 3                 1.05 

48 49 1                 1.69 

NSRJRC11335 285459.3 7061299.5 550.7 -60 150 98 99 1                 1.61 

107 108 1                 1.16 

124 126 2                 1.81 

203 204 1                 1.51 

NSRJRC11336 285538.2 7061261.1 551.1 -60 150 74 95 21                 1.32 

NSRJRC11337 285527.7 7061281.8 551.2 -60 150 129 131 2                 1.43 

NSRJRC11338 285514.9 7061302.9 550.9 -60 150 2 3 1                 2.63 

87 92 5                 0.74 

108 113 5                 0.91 

160 164 4                 1.20 

172 173 1                 1.97 

NSRJRC11339 285501.6 7061324.0 550.9 -60 150 50 51 1                 1.07 

71 74 3                 1.23 

NSRJRC11342 285553.4 7061325.5 551 -60 150 87 88 1                 1.31 

119 125 6                 0.97 

NSRJRC11343 285538.3 7061347.3 550.9 -60 150 35 36 1                 1.23 

80 82 2                 0.99 

88 90 2                 0.91 

NSRJRC11344 285524.1 7061364.5 550.8 -60 150 53 54 1                 2.80 

56 57 1                 1.02 

62 63 1                 4.54 

Ziggy

H o leID East  (M GA ) N o rth (M GA ) R L (M GA ) D ip A zi (M GA )

RAMONE AREA RC DRILLING

P ro spect

Marley

F ro m (m) T o    (m) Width (m) Grade (g/ t  A u)
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NSRJRC11353 285633.4 7060818.9 551.9 -60 150 140 141 1                 3.09 

147 148 1                 1.65 

NSRJRC11354 285694.8 7060831.6 551.4 -60 150 43 44 1                 1.37 

NSRJRC11357 285781.2 7060903.3 550.2 -60 150 33 41 8                 0.69 

NSRJRC11358 285766.1 7060925.3 550.6 -60 150 74 77 3                 1.23 

110 112 2                 1.06 

NSRJRC11359 285753.6 7060945.2 550.5 -60 150 130 131 1                 1.15 

NSRJRC11361 285813.3 7060948.8 550.2 -60 150 32 34 2                 0.80 

NSRJRC11362 285800.0 7060968.3 550.2 -60 150 127 128 1                 1.01 

NSRJRC11364 285893.7 7061028.6 549.5 -60 150 6 9 3                 1.68 

34 42 8                 1.05 

NSRJRC11365 285879.8 7061039.5 549.5 -60 150 61 63 2                 0.82 

93 100 7                 2.05 

NSRJRC11366 285937.9 7061046.7 549 -60 150 25 26 1                 1.32 

29 30 1                 1.03 

52 54 2                 1.51 

NSRJRC11367 285925.0 7061067.3 549.1 -60 150 31 36 5                 2.14 

Incl. 31 32 1                 7.45 

65 66 1                 1.28 

78 79 1                 1.11 

114 132 18                 1.05 

NSRJRC11368 285910.9 7061087.9 549.1 -60 150 36 68 32                 2.27 

Incl. 56 57 1               19.74 

163 164 1                 1.54 

NSRJRC11369 285897.9 7061107.6 549.2 -60 150 146 147 1                 1.32 

160 162 2                 1.21 

NSRJRC11370 285973.5 7061091.4 548.8 -60 150 36 37 1                 0.98 

65 68 3                 1.07 

79 80 1                 1.09 

92 99 7                 1.40 

NSRJRC11345 285636.2 7060719.1 552.1 -60 150 131 133 2                 4.21 

172 173 1                 1.42 

NSRJRC11349 285685.0 7060436.9 552.1 -60 150 174 176 2                 1.56 

NSRJRC11374 285597.9 7060690.1 552.4 -60 150 75 78 3                 4.36 

Incl. 75 76 1               10.93 

84 85 1                 2.65 

93 94 1                 2.40 

127 129 2                 3.80 

Incl. 127 128 1                 5.76 

149 150 1                 5.92 

NSRJRC11375 285586.6 7060709.4 552.6 -60 150 32 43 11                 1.00 

65 66 1                 4.81 

70 72 2                 1.46 

94 95 1                 2.80 

100 101 1                 1.83 

105 106 1                 1.17 

112 113 1               11.99 

118 119 1                 5.31 

151 152 1                 6.98 

260 261 1                 1.69 

NSRJRC11376 285539.1 7060688.2 552.4 -60 150 51 53 2                 1.01 

99 100 1                 1.47 

103 113 10                 2.13 

Incl. 105 106 1               15.75 

123 134 11                 1.68 

Incl. 132 133 1                 8.12 

137 138 1                 3.23 

146 147 1                 1.00 

152 156 4                 4.05 

180 198 18                 3.67 

Incl. 193 194 1               46.17 

255 256 2                 1.70 

Note : Subject to a m inim um  0.5g/t lower cut-off

F ro m (m) T o    (m) Width (m) Grade (g/ t  A u)

RAMONE AREA RC DRILLING

P ro spect H o leID East  (M GA ) N o rth (M GA ) R L (M GA ) D ip A zi (M GA )

Ramone

Mosley
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MBCD16001 331677.0 6599742.1 342.4273 -59.91 51.68 417.8 384 387.63          3.63 8.105 2.8

MBCD16003 331812.8 6599564.9 344.0776 -62.24 62.34 468.7 448.34 450          1.66 14.31 1.3

MBCD16004 331879.0 6599462.0 343.8854 -61.28 64.26 474.66 450.49 451.72          1.23 10.104 1.0

Note : Subject to a m inim um  10gm /m  lower cut-off

MOONBEAM

T W (m)H o leID
East (M ine 

Grid)

N o rth (M ine 

Grid)

R L (M ine 

Grid)

D ip 

(degrees) 

A zi (degrees, 

M ine Grid)
T o tal D epth F ro m (m) T o  (m) Width (m)

Grade 

(g/ t  A u)
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Jundee (Regional Aircore)  

JORC Code, 2012 Edition – Table 1 Report 

Section 1 Sampling Techniques and Data  
(Criteria in this section apply to all succeeding sections.) 

Criteria JORC Code explanation Commentary 

Sampling techniques Nature and quality of sampling (e.g. cut channels, random chips, or specific specialised 

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. 

Sampling is by both diamond drilling (DD) Aircore (AC) and Reverse Circulation (RC) drilling completed by NSR.  

DD samples are HQ core with sample intervals defined by the geologist to honour geological boundaries ranging 

from 0.3 to 1.2m in length. 

AC, RC samples are collected via rig-mounted static cone splitter with sample falling though inverted cone splitter, 

splitting the sample in 88%/9%/3% ratio. 9% split retained for 1m composites and 3% split retained for 4m composites.  

1m samples are sent for further analysis if any 4m composites return a gold value > 0.1ppm or intervals containing 

alteration/mineralisation failed to return a significant composite assay result. NSR Resource definition drilling routinely 

collects 1m composites. 

Include reference to measures taken to ensure sample representivity and the 

appropriate calibration of any measurement tools or systems used. 

DD core is aligned and measured by tape, comparing back to down hole core blocks consistent with industry 

practice. 

AC, RC metre intervals are delineated with spray paint to determine metres drilled. Sample rejects are left on the 

sample pad to indicate metres drilled for the hole. 

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 (e.g. 

‘reverse circulation drilling was used to obtain 1 m samples from which 3 kg was 

pulverised to produce a 30g 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 (e.g. submarine nodules) may 

warrant disclosure of detailed information. 

Diamond drilling is completed to industry standard using varying sample lengths (0.3 to 1.2m) based on geological 

intervals, which are then crushed and pulverised to produce a ~200g pulp sub sample to use in the assay process. 

Diamond core samples are fire assayed (50g charge) and screen fire assayed for vis gold. 

Visible gold is occasionally encountered in core. 

AC, RC sampling to industry standard at the time of drilling where ~4kg samples are pulverised to produce a ~200g 

pulp sample to utilise in the assay process. 

AC, RC samples were fire assayed (50g charge). 

Drilling techniques Drill type (e.g. core, reverse circulation, open-hole hammer, rotary air blast, auger, 

Bangka, sonic, etc.) and details (e.g. core diameter, triple or standard tube, depth of 

diamond tails, face-sampling bit or other type, whether core is oriented and if so, by 

what method, etc.). 

AC, RC drilling is carried out using a face sampling hammer and a 100 - 130mm diameter bit.  

Diamond drilling carried used HQ3 (triple tube) techniques in their entirety to deliver initial good quality oriented core 

for met/Geotech/geology work. Sampled sections were HQ3. 

Core is routinely orientated using the ORI-shot device. 

Drill sample recovery Method of recording and assessing core and chip sample recoveries and results 

assessed. 

AC, RC – Approximate recoveries are sometimes recorded as percentage ranges based on a visual and weight 

estimate of the sample. 

DD – Recoveries are recorded as a percentage calculated from measured core verses drilled intervals. 

Measures taken to maximise sample recovery and ensure representative nature of the 

samples. 

Diamond drilling practice results in high core recovery due to the competent nature of the ground. 

AC, RC drilling recovery is supervised on the rig and any recovery issues are recorded and rectified. 

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. 

There is no known relationship between sample recovery and grade, diamond drill sample recovery is very high. 

Logging 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. 

DD core and AC, RC chip samples have been logged by qualified geologists to a level of detail to support 

appropriate Mineral Resource estimation, mining studies and metallurgical studies  

AC, RC hole logging was carried out on a metre by metre basis and at the time of drilling. 

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

photography. 

Logging is Qualitative and Quantitative; all core is photographed wet.  Visual estimates are made of sulphide, quartz 

and alteration as percentages. 

The total length and percentage of the relevant intersections logged. 100% of all DD and AC, RC drilling is logged. 

Sub-sampling techniques 

and sample preparation 

If core, whether cut or sawn and whether quarter, half or all core taken. DD core is halved with an Almonté diamond core saw. The core is quarter cut when metallurgical samples are 

required. Sample intervals are defined by a qualified geologist to honour geological boundaries.  The left half is 

archived.  

All mineralised zones are sampled plus associated visibly barren material in contact with mineralised zones.  
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Criteria JORC Code explanation Commentary 

Core is sampled on the width of the geological/mineralized structure with a minimum sample length of 0.3m and a 

maximum sample length of 1.2m. Total weight of each sample generally does not exceed 5kg. 

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

dry. 

AC, RC drilling uses a cyclone mounted inverted cone splitter. 

 

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

technique. 

DD core is dried at 100°C to constant mass, all samples below approximately 4kg are totally pulverised in LM5’s to 

nominally 90% passing a 75µm screen. The few samples generated above 4kg are crushed to <6mm and riffle split 

first prior to pulverisation. 

AC, RC samples are dried at 100°C to constant mass, all samples below approximately 3kg are totally pulverised in 

LM5’s to nominally 85% passing a 75µm screen. Samples generated above 4kg are crushed to <6mm and cone split 

to nominal mass prior to pulverisation. 

In 2012, Francois-Bongarcon (Agoratek International) conducted a heterogeneity studies, audit of site laboratory, 

and audit of plant samplers. Confirmed that the sampling protocol currently in use are appropriate to the 

mineralisation encountered and should provide representative results. 

For AC, RC samples, no formal heterogeneity study has been carried out or monographed.  An informal analysis 

suggests that the sampling protocol currently in use are appropriate to the mineralisation encountered and should 

provide representative results. 

 

Quality control procedures adopted for all sub-sampling stages to maximise 

representivity of samples. 

Repeat analysis of pulp samples (all sample types) occurs at an incidence of 1 in 20 samples. 

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. 

Field duplicates, (i.e. other half of cut core) are routinely assayed.  NSR routinely collects field duplicates during AC, 

RC drilling. 

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

No formal monograph study has been conducted on the AC, RC primary sub sample split. Industry standard practice 

supports splitting of primary sub samples at particle sizes of <6mm and P80 75µm. 

Quality of assay data 

and laboratory tests 

The nature, quality and appropriateness of the assaying and laboratory procedures used 

and whether the technique is considered partial or total. 

For all drill samples, gold concentration was determined by fire assay using the lead collection technique with a 50-

gram sample charge weight. MP-AES instrument finish was used to be considered as total gold. 

Various multi-element suites are analysed using a four-acid digest with an AT/OES finish. 

For geophysical tools, spectrometers, handheld XRF instruments, etc., the parameters 

used in determining the analysis including instrument make and model, reading times, 

calibrations factors applied and their derivation, etc. 

Not applicable to this report. 

Nature of quality control procedures adopted (e.g. standards, blanks, duplicates, 

external laboratory checks) and whether acceptable levels of accuracy (i.e. lack of 

bias) and precision have been established. 

The QAQC protocols used include the following for all drill samples: 

- Field QAQC protocols used for all drill samples include commercially prepared certified reference materials 

(CRM) inserted at an incidence of 1 in 30 samples. The CRM used is not identifiable to the laboratory with 

QAQC data is assessed on import to the database and reported monthly, quarterly and yearly. 

- NSR AC, RC Resource definition drilling routinely inserts field blanks and monitor their performance. 

- Laboratory QAQC protocols used for all drill samples include repeat analysis of pulp samples occurs at an 

incidence of 1 in 20 samples and screen tests (percentage of pulverised sample passing a 75µm mesh) are 

undertaken on 1 in 40 samples. 

- The laboratories’ own standards are loaded into the database and the laboratory reports its own QAQC data 

monthly. 

- In addition to the above, about 3% of diamond drill samples are sent to a check laboratory.  Samples for check 

-assay are selected automatically from holes based on the following criteria: grade above 1gpt or logged as 

a mineralized zone or is followed by feldspar flush or blank. 

- Failed standards are generally followed up by re-assaying a second 50g pulp sample of all samples in the fire 

above 0.1ppm by the same method at the primary laboratory. 

Both the accuracy component (CRM’s and third-party checks) and the precision component (duplicates and 

repeats) of the QAQC protocols are thought to demonstrate acceptable levels of accuracy and precision. 
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Criteria JORC Code explanation Commentary 

Verification of sampling 

and assaying 

The verification of significant intersections by either independent or alternative company 

personnel. 

Significant intersections verified by corporate NSR personnel. 

The use of twinned holes. There were purpose-drilled diamond core twinned holes to check selected AC, RC holes, with strong correlation of 

geological and assay results. 

Documentation of primary data, data entry procedures, data verification, data storage 

(physical and electronic) protocols. 

Primary data is imported into SQL database using semi-automated or automated data entry with hard copies of 

core assays and surveys are stored at site. 

Visual checks are part of daily use of the data in Vulcan. 

Discuss any adjustment to assay data. The first gold assay is almost always utilised for any Resource estimation except where evidence from re-assaying 

and/or check-assaying dictates.  A systematic procedure utilizing several re-assays and/or check assays is in place 

to determine when the final assay is changed from the first gold assay.   

Location of data points 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. 

Collar positions are recorded using conventional survey methods based on Leica TS15 3” total stations and Trimble 

R10 GNSS instruments. The location of each station is referenced to state-wide network of Standard Survey Marks 

(SSM) established and coordinated by the Department of Land Administration (WA Government).  Where regional 

drill hole positions are distant from the SSM network, the world wide Global Navigational Satellite System (GNSS) 

network is used.  

Positional checks are carried out using a combination of existing known positions (usually based on prominent 

landmarks) and grid referenced information such as ortho-linear rectified photogrammetry based on the Map Gird 

of Australia MGA94. 

Surface collar RL’s have been validated utilizing an airborne elevation survey by Arvista in October 2017. 

Multi shot cameras and gyro units were used for down-hole survey. 

Specification of the grid system used. Collar coordinates are recorded in MGA94 Zone 51. The difference between magnetic north (MN) and true north 

(TN) is 1º 34’ 30”.  The difference between true north (TN) and AMG84 Zone 51 (AMG GN) is 1º 02’ 47”. The difference 

between true north and GDA is zero. 

Quality and adequacy of topographic control. Topographic control is from Digital Elevation Contours (DEM) 2017, 1m contour data and site surveyed pickups. 

Data spacing and 

distribution 

Data spacing for reporting of Exploration Results. Exploration results in this report range from 25m x 25m drill hole spacing to 50m x 50m. 

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. 

The data spacing and distribution is sufficient to establish geological and/or grade continuity appropriate for the 

Mineral Resource and classifications to be applied. 

Whether sample compositing has been applied. Core is sampled to geology; sample compositing is not applied until the estimation stage. 

AC samples are taken as 5 m samples with 1m resplits, RC samples are taken as 1m samples. For RC Resource 

definition drilling 1m samples are routinely collected.   

Orientation of data in 

relation to geological 

structure 

Whether the orientation of sampling achieves unbiased sampling of possible structures 

and the extent to which this is known, considering the deposit type. 

The orientation of sampling is generally on a high angle to the main mineralisation trends as these are vertical to sub-

vertical. Drill holes are drilled on a 60 degrees angle.  

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. 

The drill orientation to mineralised structures biases the number of samples per drill hole.  It is not thought to make a 

material difference in the Resource estimation.   

Sample security The measures taken to ensure sample security. All samples are selected, cut and bagged in tied numbered calico bags, grouped in larger tied plastic bags, and 

placed in large sample cages with a sample submission sheet. The cages are either sent to the site laboratory or are 

transported via freight truck to Perth, with consignment note and receipted by external and independent laboratory 

All sample submissions are documented and all assays are returned via email and hard copy. 

Sample pulp splits from the site lab are stored at the Jundee mine site and those from Perth are stored at the Newburn 

and Malaga labs. 

AC, RC samples processed at SGS have had the bulk residue discarded and pulp packets sent to Jundee mine site 

for long term storage. 
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Audits or reviews The results of any audits or reviews of sampling techniques and data. Historical audits of all Jundee data were carried out by previous operators.  In 2012, Francois-Bongarcon (Agoratek 

International) conducted a heterogeneity studies, audit of site laboratory, and audit of plant samplers. Both audits 

found the sampling techniques and data to be adequate.  

All recent NSR sample data has been extensively QAQC reviewed both internally and externally.   

 

Section 2 Reporting of Exploration Results 
(Criteria listed in the preceding section also apply to this section.) 

Criteria JORC Code explanation Commentary 

Mineral tenement and 

land tenure status 

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. 

The Jundee Project consists of 62 Mining Leases and 1 General Purpose Lease covering a total area of approximately 

57,422.2 Ha. All are registered in the name of Northern Star Resources Limited. 

The Project also includes 23 Miscellaneous Licences, 3 Groundwater Licenses, a Pipeline License and the Jundee 

Pastoral Lease covering the bore fields, roads, airstrip, and gas pipeline. There are numerous access agreements in 

place including access rights over part of M53/193 which lies contiguous to, and beneath, the General Purpose Lease 

on which the Jundee processing plant is located. 

There are no heritage issues with the current operation. The majority of the Jundee leases are granted Mining Leases 

prior to 1994 (pre-Mabo) and as such Native Title negotiations are not required. During 2004, two agreements where 

struck between Ngaanyatjarra Council (now Central Desert Native Title Services (CDNTS)) and NYO, these 

agreements being the Wiluna Land Access Agreement 2004 and the Wiluna Claim Heritage Agreement 2004. 

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. 

All leases and licences to operate are granted and in the order for between 3 and 21 years. 

Exploration done by other 

parties 

Acknowledgment and appraisal of exploration by other parties. Not Applicable, all the exploration work has been completed by NSR.  

Geology Deposit type, geological setting and style of mineralisation. Jundee is an Archean lode-gold mineralized deposit that is part of the Northern Yandal Greenstone belt.  Gold 

mineralisation is controlled by a brittle fracture-system, is commonly fracture-centred, and is predominantly hosted 

in dolerite, basalt and Felsic intrusive. Mineralisation can be disseminated or vein style host. 

Drill hole Information 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: 

o easting and northing of the drill hole collar 

o elevation or RL (Reduced Level – elevation above sea level in metres) of the drill 

hole collar 

o dip and azimuth of the hole 

o down hole length and interception depth 

o hole length. 

All relevant information is part of this release 

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. 

Not Applicable 

Data aggregation 

methods 

In reporting Exploration Results, weighting averaging techniques, maximum and/or 

minimum grade truncations (e.g. cutting of high grades) and cut-off grades are usually 

Material and should be stated. 

Results are reported using a nominal 0.5 g/t Au cut-off and up to 2-metre internal waste. 

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. 

All the AC, RC samples are 1m in length  

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

stated. 

No metal equivalents are reported. 
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Relationship between 

mineralisation widths and 

intercept lengths 

These relationships are particularly important in the reporting of Exploration Results. All the drill holes have been drilled on 60 degrees angle. 

If the geometry of the mineralisation with respect to the drill hole angle is known, its 

nature should be reported. 

Mineralisation structures are vertical to sub-vertical. 

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

statement to this effect (e.g. ‘down hole length, true width not known’). 

It is interpreted that true width is approximately 50-70% of down hole intersections. 

Diagrams 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. 

Diagrams from part of the main release. 

Balanced reporting 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. 

All results for this period are listed, including those labelled NSI (no significant intersection) 

Other substantive 

exploration data 

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. 

Preliminary metallurgy work shows recoveries above 95%. 

Further work The nature and scale of planned further work (e.g. tests for lateral extensions or depth 

extensions or large-scale step-out drilling). 

Further extensional and definition drilling is planned for FY2018. 

Diagrams clearly highlighting the areas of possible extensions, including the main 

geological interpretations and future drilling areas, provided this information is not 

commercially sensitive. 

Plans and sections of the Ramone deposit are included in this report. 

 

RAMONE - REPRESENTATIVE PLANS & CROSS SECTIONS 
 

 



 

ASX:  NST  

ASX ANNOUNCEMENT - 3 AUGUST 2018 

JORC Code, 2012 Edition – Table 1 Report 

K2 Drake – Moonbeam Deposit - 30 June 2018   

Section 1 Sampling Techniques and Data 
(Criteria in this section apply to all succeeding sections.) 

Criteria JORC Code explanation Commentary 

Sampling techniques Nature and quality of sampling (e.g. cut channels, random chips, or specific specialised 

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. 

Sampling was completed using a combination of Reverse Circulation (RC) and Diamond Drilling (DD). RC drilling was 

used to drill pre-collars for many of the holes with diamond tails. Diamond drilling constitutes the rest of the drilling.  

Include reference to measures taken to ensure sample representivity and the 

appropriate calibration of any measurement tools or systems used. 

Diamond core was transferred to core trays for logging and sampling. Half core samples were nominated by the 

geologist from both NQ2 and HQ diamond core with a minimum sample width of either 20cm (HQ) or 30cm (NQ2). 

RC samples were split using a rig-mounted cone splitter on 1m intervals to obtain a sample for assay. 4m composite 

spear samples were collected for each hole with 1m samples submitted for areas of known mineralisation or 

anomalism. 

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 (e.g. 

‘reverse circulation drilling was used to obtain 1 m samples from which 3 kg was 

pulverised to produce a 30g 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 (e.g. submarine nodules) may 

warrant disclosure of detailed information. 

Prior to Northern Star Resources, samples were taken to multiple labs in Western Australia for preparation by drying, 

crushing, pulverising and analysis to industry standards.  

After Northern Star ownership samples were taken to Genalysis Kalgoorlie for preparation by drying, crushing to <3mm, 

and pulverising the entire sample to <75µm. 300g Pulps splits were then dispatched to Genalysis Perth for 50g fire assay 

charge and AAS analysis. 

Drilling techniques Drill type (e.g. core, reverse circulation, open-hole hammer, rotary air blast, auger, 

Bangka, sonic, etc.) and details (e.g. core diameter, triple or standard tube, depth of 

diamond tails, face-sampling bit or other type, whether core is oriented and if so, by 

what method, etc.). 

Both RC and Diamond Drilling techniques were used at the K2 deposits. DD holes completed pre-2011 were 

predominantly NQ2 (50.5mm).  All Resource definition holes completed post-2011 were drilled using HQ (63.5mm) 

diameter core. 

Core was orientated using the Reflex ACT Core orientation system. 

RC Drilling was completed using a 5.75” drill bit, downsized to 5.25” at depth. RC Pre-collar depth was restricted to 

180m or less if approaching known mineralisation. 

Drill sample recovery Method of recording and assessing core and chip sample recoveries and results 

assessed. 

RC drilling contractors adjust their drilling approach to specific conditions to maximise sample recovery. Moisture 

content and sample recovery is recorded for each RC sample. No recovery issues were identified during RC drilling. 

Recovery is often poor at the very beginning of each hole, as is normal for this type of drilling in overburden. 

Measures taken to maximise sample recovery and ensure representative nature of the 

samples. 

For diamond drilling, the contractors adjust their rate of drilling and method if recovery issues arise. All recovery is 

recorded by the drillers on core blocks. This is checked and compared to the measurements of the core by the 

geological team. Any issues are communicated back to the drilling contractor. 

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. 

Recovery is excellent for diamond core and no relationship between grade and recovery was observed. For RC 

drilling, pre-collars were ended before known zones of mineralisation and recovery was very good through any 

anomalous zones. 

Logging 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 is logged to industry best standards for regolith, lithology, veining, alteration, mineralisation and 

structure. Structural measurements of specific features are also taken through oriented zones. 

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

photography. 

All logging is quantitative where possible and qualitative elsewhere. A photograph is taken of every core tray. 

The total length and percentage of the relevant intersections logged. RC chips are logged in 1m intervals for the entire length of each hole. Regolith, lithology, alteration, veining and 

mineralisation are all recorded. 

Sub-sampling techniques 

and sample preparation 

If core, whether cut or sawn and whether quarter, half or all core taken. Resource definition DD drill core is cut and half the core is taken for sampling. The remaining half is stored for later use.  

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

dry. 

Before Northern Star owner RC samples were collected to industry standards. 

After Northern start ownership, all RC samples are split using a rig-mounted cone splitter to collect a 1m sample 3-4kg 

in size. These samples were submitted to the lab from any zones approaching known mineralisation and from any 
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areas identified as having anomalous gold. Outside of mineralised zones spear samples were taken over a 4m interval 

for composite sampling. 

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

technique. 

The sample preparation is considered appropriate. 

Quality control procedures adopted for all sub-sampling stages to maximise 

representivity of samples. 

Field duplicates were taken to industry standards at time of drilling 

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. 

Before Northern Star Resources ownership, sample preparation was accepted to be to industry standards of the time. 

Exploration sample preparation after Northern Star ownership was conducted at Genalysis Kalgoorlie. This facility 

processed the samples which included sorting, checking and drying at less than 110°C to prevent sulphide 

breakdown. Samples were jaw crushed to a nominal -6mm particle size. If the sample is greater than 3kg a Boyd 

crusher with rotary splitter is used to reduce the sample size to less than 3kg (typically 1.5kg) at a nominal <3mm 

particle size. The entire crushed sample (if less than 3kg) or sub-sample is then pulverised to 90% passing 75µm, using 

a Labtechnics LM5 bowl pulveriser. 300g pulp subsamples are then taken with an aluminium scoop and stored in 

labelled pulp packets. 

Whether sample sizes are appropriate to the grain size of the material being sampled. Grind checks are performed at both the crushing stage(3mm) and pulverising stage (75µm), requiring 90% of material 

to pass through the relevant size.  Prior to Northern Star ownership this process is assumed to have also happened. 

Quality of assay data 

and laboratory tests 

The nature, quality and appropriateness of the assaying and laboratory procedures 

used and whether the technique is considered partial or total. 

A 50g fire assay charge is used with a lead flux in the furnace. The prill is totally digested by HCl and HNO3 acids before 

Atomic Absorption Spectroscopy (AAS) determination for gold analysis. 

For geophysical tools, spectrometers, handheld XRF instruments, etc., the parameters 

used in determining the analysis including instrument make and model, reading times, 

calibrations factors applied and their derivation, etc. 

No geophysical tools were used to determine any element concentrations. 

Nature of quality control procedures adopted (e.g. standards, blanks, duplicates, 

external laboratory checks) and whether acceptable levels of accuracy (i.e. lack of 

bias) and precision have been established. 

Before Northern Star Resources ownership, it is assumed Certified Reference Materials (CRMs) and blanks were 

inserted as per industry standards of the time. 

After Northern Star ownership CRMs were inserted into the sample sequence randomly at a rate of 1 per 20 samples 

to test the analysis process. Any values outside of 3 standard deviations are re-assayed with a new CRM. 

blanks are inserted into the sample sequence at a rate of 1 per 20 samples. This is random, except where high grade 

mineralisation is expected. Here, a Blank is inserted after the high grade sample to test for contamination. Failures 

above 0.2gpt are followed up, and re-assayed. New pulps are prepared if failures remain. 

Field duplicates are taken for all RC samples (1 in 20 sample). No field duplicates are submitted for diamond core. 

Regular audits of laboratory facilities are undertaken by Northern Star personnel. 

Verification of sampling 

and assaying 

The verification of significant intersections by either independent or alternative 

company personnel. 

All significant intersections are verified by another Northern Star geologist during the drill hole validation process, and 

later by a Competent Person to be signed off. 

The use of twinned holes. No twinned holes were drilled for this data set. 

Documentation of primary data, data entry procedures, data verification, data storage 

(physical and electronic) protocols. 

Geological logging was captured using excel templates. Both a hardcopy and electronic copy of these are stored, 

as well as being loaded in to the database using automatic acquire loaders. Assay files are received in csv format 

and loaded directly into the database by the Database administrator (DBA). A geologist then checks that the results 

have inserted correctly. Hardcopy and electronic copies of these are stored. 

No adjustments are made to this assay data. 

Discuss any adjustment to assay data.  

Location of data points 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. 

Historical planned hole is pegged using industry best practices at the time.  Later holes were pegged using a 

differential GPS system. 

During drilling, single-shot surveys are every 30m to ensure the hole remains close to design (using different downhole 

surveying techniques).  
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Upon hole completion, all Northern Star commissioned holes were Gyroscopic surveyed, taking survey readings every 

5m for improved spatial accuracy in a true north grid.  Previous to this final downhole surveys were conducted to 

industry standards.  

Specification of the grid system used. The final collar position for surface holes is measured after hole completion by Differential GPS in the MGA 94_51 grid.  

Quality and adequacy of topographic control. Quality topographic control has been achieved through Avista data and survey pickups of holes over the last 15 

years. 

Data spacing and 

distribution 

Data spacing for reporting of Exploration Results. Drill hole spacing across the area varies and ranges from 40m x 40m in the upper zones to +100m x 100m. 

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. 

The data spacing is considered appropriate to establish a degree of geological and/or statistical confidences for the 

application of Resource and Reserve classification. 

Whether sample compositing has been applied. No compositing has been applied to these exploration results, although composite intersections are reported. 

Orientation of data in 

relation to geological 

structure 

Whether the orientation of sampling achieves unbiased sampling of possible structures 

and the extent to which this is known, considering the deposit type. 

The majority of the structures in the Kundana camp (including K2 and K2E) dip steeply (80°) to WSW.  To target these 

orientations, the drill hole dips of 60-70° towards ~060° achieve high angle intersections on all structures. 

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. 

No sampling bias is considered to have been introduced by the drilling orientation. 

Sample security The measures taken to ensure sample security. Prior to laboratory submission samples are stored by Northern Star Resources in a secure yard. Once submitted to the 

laboratories they are stored in a secure fenced compound, and tracked through their chain of custody and via audit 

trails. 

Prior to Northern Star ownership, sample security assumed to be similar and adequate. 

Audits or reviews The results of any audits or reviews of sampling techniques and data. No audits or reviews have recently been conducted on sampling techniques. 

 

Section 2 Reporting of Exploration Results 
(Criteria listed in the preceding section also apply to this section.) 

Criteria JORC Code explanation Commentary 

Mineral tenement and 

land tenure status 

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. 

The Moonbeam Projects are held partly by the East Kundana Joint Venture (EKJV) on tenement M16/309 and partly 

on Mining Lease M16/157 which is owned 100% by Northern Star Resources.  

The EKJV is majority owned and managed by Northern Star Resources Limited (51%). The minority holding in the EKJV 

is held by Tribune Resources Ltd (36.75%) and Rand Mining Ltd (12.25%). 

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. 

No known impediments exist and the tenements are in good standing. 

Exploration done by 

other parties 

Acknowledgment and appraisal of exploration by other parties. The first reference to the mineralisation encountered at the Kundana project was a Mines Department report 

produced by Dr. I. Martin (1987). He reviewed work completed in 1983 – 1984 by a company called Southern 

Resources who identified two geochemical anomalies, creatively named Kundana #1 and Kundana #2. The 

Kundana #2 prospect was subdivided into a further two prospects, dubbed K2 and K2A. 

Between 1987 and 1997, limited work was completed. Between 1997 and 2006 Tern Resources (subsequently Rand 

Mining and Tribune Resources) and Gilt-Edged mining focused on shallow open pit potential which was not 

considered viable. 

Geology Deposit type, geological setting and style of mineralisation. The Kundana camp is situated within the Norseman-Wiluna Greenstone Belt in an area dominated by the Zuleika 

Shear Zone, which separates the Coolgardie Domain from the Ora Banda Domain. 

K2-style mineralisation consists of narrow vein deposits hosted by shear zones located along steeply-dipping 

overturned lithological contacts. The K2 structure is present along the contact between a black shale unit (Centenary 
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shale) and intermediate volcanoclastics (Spargoville Formation).  The K2E structure is present along the contact 

between the Victorious Basalt and Centenary shale 

Drill hole Information 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: 

o easting and northing of the drill hole collar 

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

collar 

o dip and azimuth of the hole 

o down hole length and interception depth 

o hole length. 

Too many holes to practically list the complete dataset for the Resources, the long section and plan reflect the hole 

positions used for previous estimation stated. 

 

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. 

Exclusion of the drill information will not detract from the understanding of the report.   

Data aggregation 

methods 

In reporting Exploration Results, weighting averaging techniques, maximum and/or 

minimum grade truncations (e.g. cutting of high grades) and cut-off grades are usually 

Material and should be stated. 

Exploration results are length weighted and uncut 

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. 

Exploration results are length weighted and uncut, nominally above 1g/t but practically the whole structure is 

reported which may include low grade. 

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

stated. 

No metal equivalents are reported 

Relationship between 

mineralisation widths 

and intercept lengths 

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

If the geometry of the mineralisation with respect to the drill hole angle is known, its 

nature should be reported. 

Estimated true thickness is reported 

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

statement to this effect (e.g. ‘down hole length, true width not known’). 

K2 structure is fairly well known and an estimated true thickness is reported 

Diagrams 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. 

Part of the release 

Balanced reporting 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. 

Only three high grade holes are reported.  Not representative, but indicative of high grade extensions to known 

mineralisation. 

Other substantive 

exploration data 

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. 

No other exploration results reported. 

Further work The nature and scale of planned further work (e.g. tests for lateral extensions or depth 

extensions or large-scale step-out drilling). 

Infill definition and extensional depth drilling is planned. 

Diagrams clearly highlighting the areas of possible extensions, including the main 

geological interpretations and future drilling areas, provided this information is not 

commercially sensitive. 

Representative plans and sections accompany this report. 
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