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South Star Mining Corp. (TSXV: STS / OTCQB: STSBF) – Upgrades and Expands Graphite Resource
Sector/Industry: Junior Resource
Market Data (as of August 1, 2019)
Current Price
C$0.06
Fair Value
C$0.57
Rating*
BUY
Risk*
5 (Highly Spec)
52 Week Range
C$0.06 – C$0.45
Shares O/S
42,905,430
Market Cap
C$2.57 mm
Current Yield
N/A
P/E (forward)
N/A
P/B
0.4x
YoY Return
-86.7%
YoY TSXV
-14.8%
*see back of report for rating and risk definitions.
* All figures in C$ unless otherwise specified.
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In July 2019, South Star Mining (“STS”, “company”)
announced an updated resource estimate on its 100% owned
Santa Cruz flake graphite project in Brazil.
The updated estimate reported resources in the measured
category for the first time. The total in-situ resource (across
all categories) increased 3% to 0.52 Mt at 2.30% Cg.
A Pre-Feasibility Study (“PFS”) is expected in Q3-2019. A
Preliminary Economic Assessment (“PEA”) completed in
2017 had shown an after-tax Net Present Value (“NPV”) at
5% of US$117 million, with an extremely high after-tax
Internal Rate of Return (“IRR”) of 78%.
The company is preparing to commence trial mining (a 5,000
tpy pilot plant) in 2020, for an estimated CAPEX of $5 - $7
million.
The project benefits from at / near surface mineralization,
with significant quantities of large, extra-large, and jumbo
graphite flakes.
Since our initiating report in October 2018, the company’s
board has been restructured. The company also appointed a
new CEO. Management and board members combined hold
23.9% of the total outstanding shares.

2018
$1,275,577
$1,435,158
$5,735,914
$7,240,312
-$2,499,741
-$0.11

2019 (3M)
$1,307,069
$1,358,414
$5,735,914
$7,141,089
-$470,209
-$0.01
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Upgrades and
Expands the
Known
Resource at
Santa Cruz

On July 8, 2019, the company announced an updated resource estimate on its Santa Cruz
Graphite project in Bahia, Brazil, located within 5 km of the town of Itabela, and 270 km west
of the port of Ilheus.
Project Location

Source: Company

The updated estimate showed a measured and indicated in-situ resource of 0.34 Mt at
2.29% Cg, with 0.9 Mt, or 28% of the resource classified as measured. The previous
estimate, calculated in 2017, did not have any resource in the measured category, and had an
indicated resource of 0.40 Mt at 2.70%. Inferred in-situ resources increased from 0.10 at 2.90%,
to 0.18 Mt at 2.32%.
Resource Estimate

*cut-off grade varies between 0.75% and 1% Cg depending on the modeled zones.
Source: Company
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The Santa Cruz graphite project can be classified as sedimentary – metamorphic, and benefits
from at / near surface mineralization (oxidized / hosted within weathered saprolitic material),
with significant quantities of large, extra-large, and jumbo graphite flakes. There is no need for
crushing or blasting, and the strip ratio is relatively low (life of mine ratio of 1.27, as per the
2017 PEA).
The resource update was a result of the 2018 exploration program, which included 530 m of
diamond drilling (8 holes), and 1,285 m (32 holes) of reverse circulation (RC) drilling. Overall,
we were pleased with the resource upgrade and the fact that the total resource (across all
categories) increased 3% from 0.51 Mt at 2.74%, to 0.52 Mt at 2.30%. Note that only 5%
of the company’s land package has been explored. Most of the drilling to date was focused on
two continuous mineralized zones (São Rubens & São Manuel), with a combined strike of 7.5
km, and widths ranging between 30 m and 200 m. These two zones currently account for
approximately 91% of the resource estimate (previously 88%). In addition, a third zone
(Jucuruçu), located toward the south, accounts for the remaining 9%.
The distribution of flake was not evaluated in the updated study. Previous tests (2014/2015)
have shown the project’s ability to produce a high-quality product with high percentages of
large flake and jumbo flake sizes as well as high grades of Cg (> 95%), with potential to
produce battery-grade 99.9%+ graphite. Approximately 36% of extracted graphite were +50
mesh (jumbo flakes) and 63% were +80 mesh (large flakes).
Concentrates

Source: Company

Trial Mining to
Commence in
2020

Another key aspect of the 2018 program was the identification of at-surface higher grade
zones (4% – 5% Cg) in the São Manoel North B1 Target, that can be used for pilot plant
operations. The proposed pilot plant, which will have a capacity of 5,000 t of concentrate per
annum (estimated CAPEX of $5 - $7 million), is estimated to be operational by H2-2020, and
will focus on the trial mining area shown in the image below.
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Trial Mining Focus Area

Source: Company

PFS Expected
in Q3-2019

A PFS expected by Q3-2019, will evaluate the 5,000 tpy trial mining plant, and a 25,000 tpy
facility. The 2017 PEA was based on a 1,850 tpd open-pit operation for 19 years using a Life
of Mine (“LOM”) resource of 12 Mt of ore. The PEA showed a base-case after-tax NPV at 5%
of US$117 million, a very high after-tax IRR of 78%, and a low payback period of 2 years.
The initial CAPEX was estimated at just US$20.5 million.

Source: PEA / FRC
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The company is also planning to apply for an initial environmental license, and a trial mining
license. Management’s proposed development schedule is presented below.

Source: Company

Improves Flow
Sheet

Favorable
Region

In March 2019, the company announced encouraging laboratory bench scale filtered tailings
tests performed on two simulated tailings samples. The tests indicated that the flow sheet used
in the 2017 PEA can be altered to include a filter press, thereby eliminating the need for a
tailings storage facility. This is because the filtered tailings technology allows for the removal
and recirculation of a majority of the water from the tailings. Dried tailings can then be stored
along with waste rock instead of a separate tailings storage facility. The impact of this is a
reduction in the project’s environmental impact, and a more streamlined permitting and
licensing process.
A major highlight of the Santa Cruz project is that it is located in one of the most active graphite
producing regions in the world, with three operating mines and several development /
exploration projects. The region has a track record of over 70 years of graphite production.
Sources indicate that approximately 89% of the country’s graphite resources are located within
a 170 km radius of the Santa Cruz project. Note that Brazil accounts for 10% of global
graphite production (95 Kt of a total of 930 Kt in 2018).
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Projects in the Region

Source: Technical Report

Our discussions with management indicated that they believe they will be able to easily sell the
planned 5,000 tpy of concentrates (produced by trial mining) in the domestic markets. The
current production from the three operating mines (all owned by Nacional de Grafite) in the
region is approximately 70,000 tpy. Their products are sold to five continents either directly or
through distributors.
Management /
Board Changes

In June 2019, the company announced the appointment of Richard Pearce as its new President
and CEO. Since our previous report, there has also been a restructure of the board, as three
members resigned, and two new members were appointed. Brief biographies of the new
members, as provided by the company, follows:
Richard Pearce – CEO, President and Director
Mr. Pearce is an Engineer, Economist and Founding Principal of Brasil Insight Capital and
Frontera Minerals Group. He has over 20 years experience in planning and managing complex
operations throughout the Americas. Mr. Pearce has a wide range of consulting and advisory
experience including technical services, operations, project and asset development, business
administration and incorporation services, deal origination, M&A advisory, market and
benchmark studies, valuation services, corporate advisory services and risk assessment. Based
out of Sao Paulo, Brazil Mr. Pearce is a native English speaker and fluent in Portuguese and
Spanish. He is also a Qualified Person (QP) as defined by NI43-101.
Daniel W. Wilton – Independent Director
Mr. Wilton has 25 years of experience in M&A, corporate finance and principal investing in
the mining sector. Dan was most recently a Partner at Pacific Road Capital Management, a
mining-focused private equity investment firm with approximately $800 million under
management. At Pacific Road, Dan reviewed a number of projects in Brazil, led the investment
in Luna Gold (now Equinox Gold Corp.) and financed the development of the Aurizona gold
project through critical pre-feasibility and permitting activities. Prior to joining Pacific Road,
Dan’s previous roles included Managing Director and Head of the Global Mining and Metals
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Group at National Bank Financial Inc. and other corporate finance and M&A roles at global
institutions based in London, Toronto and New York.
Marc P. Leduc - Independent Director
Mr. Leduc is a mining engineer and geologist with over 30 years of experience involving all
aspects of the development, operations, planning and evaluation of mining projects including
over 20 years in Latin America. Marc served as the President and CEO of Luna Gold, operator
of the Aurizona mine in Brazil, from 2015 to 2016. He holds a B.Sc. (Honors) in Mining
Engineering from Queen’s University and a B.Sc. in Geology from the University of Ottawa.
Management and board members combined hold 23.9% of the total outstanding shares (21.4%
at the time of our initiating report in October 2018).
Share Ownership

Source: Company

Graphite
Market

In 2018, the U.S. imported 52,000 tons of natural graphite, of which, 75% were of flake and
high-purity (Source: USGS). We continue to expect Lithium-ion Batteries (LIBs) to be the
primary demand driver of flake graphite. LIB is the most common rechargeable battery in the
market today. In a LIB, lithium is used as the electrolyte, graphite as the anode (negative
electrode) and cobalt typically as the cathode (positive electrode). The amount of graphite used
in LIBs is more than 10 times that of lithium. LIBs are used in a wide range of electronic
equipment, such as mobile phones, laptops, digital cameras to name a few. However, the
biggest growth driver is the use of LIBs in electric vehicles (“EV”).
According to the International Energy Agency (“IEA”), in 2018, the global electric car fleet
exceeded 5.1 million, up 2 million from the previous year. The IEA expects global electric car
sales to reach 23 million by 2030. Roskill expects sales of electric vehicles to reach 17 million
units in 2025, and 32 million by 2030. The following chart shows that the expected demand for
graphite from mega factories alone will surpass 1 Mtpa by 2028.
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Source: Benchmark Intelligence

Declining technology costs (as shown by the chart below) are also expected to drive demand
for LIBs. Prices of electric vehicles are expected to drop below gasoline vehicles by 2024.
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Graphite Prices – The following charts show flake graphite pricing at different mesh levels.
Prices have stayed relatively flat over the past 12 months.

Source: Company

The long-term outlook on flake graphite remains positive as the market is expected to be in a
supply deficit starting 2025.
Supply-Demand Forecasts for Natural Flake

Source: Benchmark Intelligence

Financials

At the end of Q1-2019, the company had cash and working capital of $1.31 million and $1.36
million, respectively. We estimate the company had a burn rate (G&A) of $88k per month in
the first three months of 2019. The following table summarizes the company’s liquidity
position:
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Data Source: Financial Statements

Stock Options
and Warrants

We estimate the company currently has 3.70 million options (weighted average exercise price
of $0.39 per share) and 25.23 million warrants outstanding (weighted average exercise price of
$0.64 per share). At this time, none of the options or warrants are in-the-money.

Valuation &
Rating

Comparable Projects
The following table shows STS and comparable junior resource companies focused on graphite
projects. Note that none of the projects are directly comparable as there are significant
variations in the characteristics (flake size, distribution, grade, etc.) of each project.
Although Santa Cruz’s resource is relatively small, the high percentage of large flake graphite
and its robust economics (as per the PEA) are its key strengths. On an Enterprise Value to
Resource basis, the company’s shares are trading at $3.6/t versus the average of $6.6/t.

Source: FRC / Various

The average EV of $6.6/t implies that STS’ shares should be trading at $0.09 per share.
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Our Discounted Cash Flow (DCF) valuation, after incorporating the updated resource, is $1.04
per share versus our previous estimate of $0.87 per share.

Source: FRC

The following table show the sensitivity of our DCF valuation to key inputs.
Fair Value’s Sensitivity

Source: FRC

We are revising our fair value estimate from $0.87 to $0.57 per share, which is the average
of our DCF and comparables valuations. We maintain our BUY rating on STS’ shares.
Risks

We believe the company is exposed to the following key risks (not exhaustive):






The value of the company is highly dependent on flake graphite prices.
Viability of a smaller scale operation has yet to be proven.
Development risks.
Exchange rate risks.
Liquidity of shares is currently low.
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As with most junior resource companies, we continue to rate STS’ shares a risk of 5
(Highly Speculative).
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Fundamental Research Corp. Equity Rating Scale:
Buy – Annual expected rate of return exceeds 12% or the expected return is commensurate with risk
Hold – Annual expected rate of return is between 5% and 12%
Sell – Annual expected rate of return is below 5% or the expected return is not commensurate with risk
Suspended or Rating N/A— Coverage and ratings suspended until more information can be obtained from the company regarding recent events.
Fundamental Research Corp. Risk Rating Scale:
1 (Low Risk) - The company operates in an industry where it has a strong position (for example a monopoly, high market share etc.) or operates in a regulated industry.
The future outlook is stable or positive for the industry. The company generates positive free cash flow and has a history of profitability. The capital structure is
conservative with little or no debt.
2 (Below Average Risk) - The company operates in an industry where the fundamentals and outlook are positive. The industry and company are relatively less sensitive
to systematic risk than companies with a Risk Rating of 3. The company has a history of profitability and has demonstrated its ability to generate positive free cash flows
(though current free cash flow may be negative due to capital investment). The company’s capital structure is conservative with little to modest use of debt.
3 (Average Risk) - The company operates in an industry that has average sensitivity to systematic risk. The industry may be cyclical. Profits and cash flow are sensitive
to economic factors although the company has demonstrated its ability to generate positive earnings and cash flow. Debt use is in line with industry averages, and coverage
ratios are sufficient.
4 (Speculative) - The company has little or no history of generating earnings or cash flow. Debt use is higher. These companies may be in start-up mode or in a turnaround
situation. These companies should be considered speculative.
5 (Highly Speculative) - The company has no history of generating earnings or cash flow. They may operate in a new industry with new, and unproven products. Products
may be at the development stage, testing, or seeking regulatory approval. These companies may run into liquidity issues, and may rely on external funding. These stocks
are considered highly speculative.
Disclaimers and Disclosure
The opinions expressed in this report are the true opinions of the analyst about this company and industry. Any “forward looking statements” are our best estimates and
opinions based upon information that is publicly available and that we believe to be correct, but we have not independently verified with respect to truth or correctness.
There is no guarantee that our forecasts will materialize. Actual results will likely vary. FRC owns shares of the subject company. Fees were paid by STS to FRC. The
purpose of the fee is to subsidize the high costs of research and monitoring. FRC takes steps to ensure independence including setting fees in advance and utilizing analysts
who must abide by CFA Institute Code of Ethics and Standards of Professional Conduct. Additionally, analysts may not trade in any security under coverage. Our full
editorial control of all research, timing of release of the reports, and release of liability for negative reports are protected contractually. To further ensure independence,
STS has agreed to a minimum coverage term including an initial report and three updates. Coverage cannot be unilaterally terminated. Distribution procedure: our
reports are distributed first to our web-based subscribers on the date shown on this report then made available to delayed access users through various other channels for a
limited time.
The distribution of FRC’s ratings are as follows: BUY (68%), HOLD (8%), SELL / SUSPEND (24%).
To subscribe for real-time access to research, visit http://www.researchfrc.com/subscribe.php for subscription options.
This report contains "forward looking" statements. Forward-looking statements regarding the Company and/or stock’s performance inherently involve risks and
uncertainties that could cause actual results to differ from such forward-looking statements. Factors that would cause or contribute to such differences include, but are not
limited to, continued acceptance of the Company's products/services in the marketplace; acceptance in the marketplace of the Company's new product lines/services;
competitive factors; new product/service introductions by others; technological changes; dependence on suppliers; systematic market risks and other risks discussed in the
Company's periodic report filings, including interim reports, annual reports, and annual information forms filed with the various securities regulators. By making these
forward looking statements, Fundamental Research Corp. and the analyst/author of this report undertakes no obligation to update these statements for revisions or changes
after the date of this report. A report initiating coverage will most often be updated quarterly while a report issuing a rating may have no further or less frequent updates
because the subject company is likely to be in earlier stages where nothing material may occur quarter to quarter.
Fundamental Research Corp DOES NOT MAKE ANY WARRANTIES, EXPRESSED OR IMPLIED, AS TO RESULTS TO BE OBTAINED FROM USING THIS
INFORMATION AND MAKES NO EXPRESS OR IMPLIED WARRANTIES OR FITNESS FOR A PARTICULAR USE. ANYONE USING THIS REPORT
ASSUMES FULL RESPONSIBILITY FOR WHATEVER RESULTS THEY OBTAIN FROM WHATEVER USE THE INFORMATION WAS PUT TO. ALWAYS
TALK TO YOUR FINANCIAL ADVISOR BEFORE YOU INVEST. WHETHER A STOCK SHOULD BE INCLUDED IN A PORTFOLIO DEPENDS ON ONE’S
RISK TOLERANCE, OBJECTIVES, SITUATION, RETURN ON OTHER ASSETS, ETC. ONLY YOUR INVESTMENT ADVISOR WHO KNOWS YOUR UNIQUE
CIRCUMSTANCES CAN MAKE A PROPER RECOMMENDATION AS TO THE MERIT OF ANY PARTICULAR SECURITY FOR INCLUSION IN YOUR
PORTFOLIO. This REPORT is solely for informative purposes and is not a solicitation or an offer to buy or sell any security. It is not intended as being a complete
description of the company, industry, securities or developments referred to in the material. Any forecasts contained in this report were independently prepared unless
otherwise stated, and HAVE NOT BEEN endorsed by the Management of the company which is the subject of this report. Additional information is available upon
request. THIS REPORT IS COPYRIGHT. YOU MAY NOT REDISTRIBUTE THIS REPORT WITHOUT OUR PERMISSION. Please give proper credit, including
citing Fundamental Research Corp and/or the analyst, when quoting information from this report.
The information contained in this report is intended to be viewed only in jurisdictions where it may be legally viewed and is not intended for use by any person or entity
in any jurisdiction where such use would be contrary to local regulations or which would require any registration requirement within such jurisdiction.
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