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Empire Resources 
The Newcomen Mine 

 
 

Introduction 
 
Jason Breen, the CEO of Empire Resources has been investigating reopening the 
Newcomen Mine in Angola.  The mine is located close to historic centres of iron ore 
production in the country.  Newcomen was a producing mine but had been abandoned in 
the 1980s.  “We are currently planning on building a mining operation on the site of 
Newcomen,” said Breen.  “There is a tailings pile of roughly 25 million tonnes that can 
provide initial revenues and we can rapidly expand the open pit mine if needed.” 
 
In September 2018, Empire Resources’ current plan was to build out Phase 1 in 2019 and 
expect it to be ready by the start of 2020.  Phase 1 consist of  construction of a processing 
plant capable of producing roughly 5 million tonnes of sinter concentrate per annum from 
a combination of open pit production and reprocessed tailings.  Phase 2 will be to invest 
in extra equipment in order to boost production from 5 million tonnes per annum (tpa) 
to 9 million tpa. 
 
Empire Resources has considered ramping up production from the Newcomen Mine in 
two phases.  They have investigated funding for Phase 1 – an initial capital budget of about 
US$222 million and sustaining capital of approximately US$4.7 million per year – and 
Breen’s team is reviewing engineering and financial models for how to proceed.  Breen 
explained further – “Phase 2 of production provides the opportunity to nearly double our 
production from the open pit operation by investing an additional US$137 million upfront 
and a sustaining capital of US$2.8 million per year.” 
 
 “Should we pursue either or both of these phases? What are the issues we should 
consider?” wondered Breen. 
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The Iron Ore Market 
 
Iron ore prices rose, in response to demand from emerging economies such as China, from 
the US$20 range in the early 2000s to a peak of US$197.12 in March 2008. During the 
Great Financial Crisis, iron ore prices dropped to as low as US$59.78 per ton in April 2009, 
then recovered to achieve a high of US$187.18 in February 2011.  In January 2016, iron 
ore was selling for US$41.88 per ton.  Most recently, iron ore was selling for US$68.44 per 
ton in September 2018.  Historical prices for iron ore can be found in Exhibit 1. Please 
refer to the accompanying Excel sheet for iron ore prices from 1988 to 2018.   
 
The iron ore market, in 2018, has been dominated by the big iron ore producers, such as 
Rio Tinto, who also accounted for 60 to 65% of the required future growth in capacity. In 
the mining industry, the large producers, such as Rio Tinto and Vale, were able to generate 
over 100 million tonnes per annum – Mtpa – of annual iron ore production from each of 
their vast Australian and Brazilian mines.  Medium sized mines generally produced 15 to 
50 Mtpa of iron ore, and small mines produced under 10 Mtpa. 
 
 

Angola 
 
Angola’s economic freedom score is 48.6, making its economy the 164th freest in the 
2018 Index. Its overall score has increased by only 0.1 point, with improvements in 
government spending and labor freedom barely offsetting sharp drops in fiscal health and 
monetary freedom. Angola is ranked 40th among 47 countries in the Sub-Saharan Africa 
region, and its overall score is below the regional and world averages.i

 
Angola’s economy needs to be fundamentally restructured to reduce dependence on oil, 
but the ruling party’s commitment to the wide-ranging reforms that this would require 
seems to be half-hearted at best. Monopolies and quasi-monopolies dominate the 
leading sectors. Modest reforms have somewhat modernized the regulatory 
environment, but pervasive corruption and institutional weaknesses continue to 
undermine other important reforms. Trade barriers and burdensome investment 
regulations hamper development of a more dynamic private sector and interfere with 
diversification of the economic base.ii

                                                      
i  https://www.heritage.org/index/country/angola 
ii https://www.heritage.org/index/country/angola 
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Once one of the country's major exports, iron ore was no longer mined by the 1990s 
because of security and transportation problems. From the mid-1950s until 1975, iron ore 
was mined in Malanje, Bié, Huambo, and Huíla provinces, and national production 
reached an average of 5.7 million tons per year between 1970 and 1974.  Most of the iron 
ore was shipped to Japan, West Germany, and Britain and Angolan mining companies 
earned almost US$50 million a year in export revenue. After independence, the 
government established a state company, the National Iron Ore Company of Angola 
(Emprêsa Nacional de Ferro de Angola--Ferrangol), for the exploration, mining, 
processing, and marketing of iron ore. Ferrangol contracted with Austromineral, an 
Austrian company, to repair facilities and organize production at the Newcomen MIne. 
Production began to slow in 1974 as a result of technical problems at the Newcomen in 
Huíla Province and stopped completely in August 1975. The area fell under foreign control 
after South African forces invaded in 1975. Although South Africa withdrew its troops in 
early 1976, as of 1988 mining had not resumed in the area.iii

 
By 1988, Newcomen Mine had a production capacity of approximately 1.1 million tons 
per year. However, the railroad to the port of Namibe (formerly Moçâmedes) needed 
extensive repair, and since it was located only 310 kilometers north of the Namibian 
border, security against South African attacks could not be ensured. Furthermore, UNITA 
was active in the area and posed a threat to the rail line if it were repaired.iv

 
Empire Resources is not the only company interested in producing iron ore in Angola.  
Starting around 2014, Diamantino Pedro Azevedo, president of Ferrangol-EP, has 
discussed an integrated iron ore/manganese and steel project that would extract iron ore 
from two mines - Kassala-Kitungo mine in Kwanza Norte province and Cassinga in 
southern Huila province.  
 
To encourage mining investment, the Angolan government has approved a specialized tax 
rate of 10% on mining income. This tax rate was set by the Minister of Finance based on 
oil prices, the exchange rate against the US Dollar, and the consumer price index. 
 
 

  

                                                      
iii http://www.country-data.com/cgi-bin/query/r-597.html 
iv http://www.country-data.com/cgi-bin/query/r-597.html 
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Empire Resources 
 
Empire Resources is a UK multinational enterprise that develops mines to supply the 
global steel industry.  Headquartered in Manchester, UK, Jason Breen is Empire 
Resource’s CEO.  He described his team’s decision to re-enter the iron ore mining market 
after the 2009-2014 price crash: 
 

“Business school graduates were heading to banking and consulting, and even 
technology, certainly not into mining.  Mining for a long time was not seen as 
having a lot of opportunity because, well, it didn’t at the time.  The rise of China 
and the resulting increase in steelmaking and consumption of all types of minerals 
spurred commodity price growth.  And iron ore became of interest. China would 
need more of it, we knew that there were good projects in Africa.  We said to 
ourselves: ‘let’s check this out.’ I’m putting a simplistic slant on it but we saw the 
opportunity in front of us.” 

 
Empire Resources’ income statements, balance sheets and cash flow statements can be 
found in Exhibits 2 to 4. 
 
 

Mine development 

 
The Sinclair Iron Deposit (SID) consists of 832 M-tonnes of indicated resource at the site 
of Newcomen (Exhibit 5). SID is a steeply dipping planar deposit measuring 1990 m long 
along strike and is typically between 120 m and 150 m thick. The deposit extends from 
surface to roughly 900 m deep. A geological cross-section of SID can be found in Exhibit 
6. 
 
SID is composed of roughly 50% hematite in a pre-Cambrian quartz hematite schist 
formation. The average iron grade of the deposit is 31.2% with a density of 3.8 g/cm3. SID  
is surrounded on all sides by a quartz mica schist host rock with a density of 2.5 g/cm3. 
 
Breen explained: 
 

“The Sinclair Iron Deposit has been previously mined by open pit mining. It was 
formerly operated by the Angola Development Company and a private operator 
between 1933 and 1975. It reached a peak production of 2.5Mtpa in the 1960s 
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before low iron ore prices forced its closure. Continuing weak market economics, 
outdated processing technology and civil war prevented redevelopment of the 
mine for decades, until we acquired the mining licence in 2016.” 

 
The existing pit spans the length of SID (2,000 m long) and is roughly 50 m deep. An 
estimated 30 million tonnes of resource has previously been mined by this pit. 
 
Previous mining resulted in substantial tailings being discarded nearby. Due to the 
relatively crude processing previously conducted, the tailings (roughly 25 M-tonnes) still 
contain an average iron grade of 21.7%. Excavating and hauling these tailings is expected 
to cost CAD$4.12 per tonne. 
 
Constructing and commissioning of a new processing plant at Newcomen Mine can be 
conducted throughout 2019. The plant could be constructed using either low intensity 
magnetic separation or high intensity magnetic separation. Other processing plants in 
Africa have used a low intensity magnetic separator to recover 92% of input iron ore with 
a processing cost of CAD$3.50 per input tonne. Processing iron ore with a high intensity 
magnetic separator is expected to incur a processing cost of CAD$4.25 per input tonne. 
High intensity magnetic separators are capable of recovering around 96% of input iron 
ore. 
 
Breen outlined Empire Resources’ goals for the Newcomen Mine: 
 

“We plan to develop Angola in two phases. In Phase 1 we are processing tailings 
from previous operations along with mineralized material produced from the open 
pit mine.  This will allow production of premium sinter concentrate at a total 
estimated capital cost of US$245 million. This accounts for construction of the 
processing plant, support buildings, and rehabilitation of the mine.”  
 

In Phase 1, there will be a peak production of 5Mtpa of sinter concentrate. Production 
from the processing plant is anticipated to begin in the first quarter of 2020 and the 
current plan is to immediately ramp up to peak production. The processing plant is 
expected to recover roughly 96% of the iron from the input mineralized material. 

 
“Phase 2 would expand production from the pit to allow for production of 9Mtpa 
of sinter concentrate – however, this will require another US$150 million in capital 
expenditures before expansion. The processing plant, haulage road, and fleet will 
also be upgraded to ensure it can keep up with the increased production.”  
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The cost details for the expansion of the mine can be found in the accompanying Excel 
file. 
 
An overview of the contemplated Phase 1 and Phase 2 can be found in Figure 1here: 
 

 

 
Figure 1: Process flow diagrams for production of sinter concentrate 

 
Breen stated that the plan was to haul product to the nearest port and sell it to Chinese 
importers. The key logistics for the Newcomen will be put in place for a 5Mtpa mining 
operation commencing in 2020. The haul road to the port will be constructed and the 
trucking fleet will be able to operate at a run rate of approximately 18kt/day.  
 
Breen outlined the challenge facing the team: 
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“To fund Phase 1, we are contemplating raising up to US$300 million in senior debt 
at 7.0% and contributing up to US$50 million in equity, in cash.  What combination 
of senior debt and equity should we employ? I am wondering if the current strategy 
is feasible and if or when we should expand to Phase 2. 
 
For Phase 2, we could raise another US$100 million in senior debt, but it will cost 
us 9.5% in interest. If we raise the maximum amount, or US$400 million, we’d pay 
7.0% on the first US$300 million and 9.5% on the remaining US$100 million. In 
addition, if we raise the maximum amount of debt, we’d need to put a total of $80 
million in equity, in cash.” 

 
Another issue was that Empire Resources, currently listed on the London Stock Exchange, 
was contemplating moving its main headquarters to Vancouver, B.C., in order to access a 
larger, deeper market for mining capital.  Breen stated: 
 

“We will list within six months and move our HQ to Canada.  We have financiers 
who are in the process of determining our equity value. An equity value in the 
range of US$300 million to US$400 million has been provided to us. What impact 
will there be on our product if we are selling in U.S. dollars to clients who work in 
Chinese Yuan, paying wages and costs in Angolan Kwanza, and we are listed in 
Canada?” 

 
He took a look at the most recent foreign exchange data for the three currencies versus 
the U.S. dollar (see Exhibit 7).  “Hedging currencies could be an option,” he noted.  “But 
similar to the iron ore market, hedging means defining a quantity to hedge and having the 
means or reserves to pay a 8-10% premium on the spot price for iron ore and 3-4% for 
the current value of currencies.  For example, if iron ore is at US$70, we’d pay up to US$7 
a tonne of iron ore to hedge that price for delivery a year from now.  And if the Canadian 
dollar is at CD$1.30 to the U.S. dollar, we’d pay up to CD$1.352 for a contract expiring a 
year from now.” 
 
Breen took a look at forecast inflation rates for the various countries (see Exhibit 8) and 
wondered if he should incorporate the data into his plans. 
 
 

The Engineering Challenge 
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Empire Resources are requesting help with determining if reopening Newcomen Mine is 
economical and how long the mine can be expected to produce. A scheduling program 
has been embedded in the Excel file to assist in determining the mineralized material and 
waste production capabilities of an open pit mine. 
 
A dewatering and rehabilitation program has been planned for the pit walls and will occur 
before mining can begin. Additionally, buildings will be constructed and the necessary 
equipment commissioned. Once the processing plant is constructed, production will ramp 
up to 25% in Q3 of 2019 and 75% in Q4 of 2019. Phase 1 production from the pit could be 
possible in the first quarter of 2020. 
 
A consultant group was contracted to perform an initial geotechnical investigation of the 
existing pit at the Sinclair Iron Deposit.  
 
The consultant group analyzed documents and plans from mine last time it was in 
operation. The group found that the pit was initially mined with bench widths of 3 m, 
bench heights of 10 m, and bench face angles of roughly 80 degrees. However, as the pit 
depth increased, the previous miners found bench crest failures were becoming a major 
issue. These failures were causing hazardous working conditions in the pit especially along 
the North pit wall.  
 
To combat the crest failures, the bench widths were increased to 7 m on the North pit 
benches and 5 m on the South pit benches. The miners found that the bench crests 
continued to fail, but the wider catch benches reduced rock falls to acceptable limits. 
Unfortunately, the fatality of an equipment operator due to failure of a bench crest still 
occurred prior closure of the mine, despite the widened bench widths. 
 
The investigative team mapped the joint sets of the deposit as well as its host rock in the 
hanging wall and footwall. The joints sets were line mapped by two traverses in March, 
2018 and geotechnical drill core was also reviewed. The traverses were roughly 1.5 km 
long. The first traverse occurred at the surface in the host rock of the footwall and had a 
trend of roughly 090 degrees. The second traverse occurred in the hanging wall host rock 
at surface with a trend of 085 degrees. 
 
Three joint sets were consistently identified in the traverses and core logging. The average 
dip and dip direction of these joint sets are listed in the table below for each of the three 
traverses. There is no significant change in the orientation of Joint Set A and B between 
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the traverses, however, Joint Set C changes dip direction considerably. Stereonet 
diagrams are included in the exhibit 9. 
 

 Joint Set A Joint Set B Joint Set C 

 Dip Dip Dir. Dip Dip Dir. Dip Dip Dir. 

Traverse 1 76 211 67 028 12 340 

Traverse 2 72 211 70 028 11 298 

Traverse 3 69 212 68 029 14 280 

 
Lastly, the investigative team approximated the rock mass rating of the rock while 
mapping the discontinuities. The rock mass ratings were very consistent in the footwall, 
deposit, and hanging wall. The approximate rock mass ratings are listed in the table 
below. 
 

 RMR’89 Q’ 

Footwall 62 4.0 

Deposit 60 3.8 

Hanging wall 59 3.5 

 
Breen would like to know if the results of the geotechnical program validate the current 
pit slope design or if there is room for increase pit slope angles to reduce the stripping 
ratio. 

 

Decision Time 

 
Jason Breen had an excel model built by his team. Unfortunately, his team was not quite 
able to complete the model. He has asked your consulting team to review the information 
and provide a recommendation on how best to proceed.  He wants to know how much 
this project could be worth and whether or not to pursue the expansion.  
 
Breen wanted to know what the mine life might be of Newcomen. The people of Angola 
have had a tough past but are starting to develop their country. Breen thinks having a 
long term mine and a lasting impact on the country could be a mutually beneficial 
endeavor. 
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Exhibit 1 
 

Historical Iron Ore Prices 
 

 
 

For the complete data set, refer to the Excel file 

 
  https://www.indexmundi.com/commodities/?commodity=iron-ore&months=360 
 

 
  



 

13 
 

 
 

Exhibit 2 
 

Empire Resources 
Income Statement 

 
 

 
 

Source: Company 

  

Consolidated Income Statements 2016 2017

Revenue – –

Cost of sales – –

Gross profit – –

Administrative expenses (32,394.0) (41,933.0)

Loss from operations (32,394.0) (41,933.0)

Loss on disposal of a subsidiary (236.0) –

Impairments (61,657.0) (13,390.0)

Fair value gain/(loss) on deferred consideration (5,565.0) 14,745.0

Share of results of joint ventures and associates (net of tax) (1,006.0) –

Finance income 3,289.0 2,923.0

Finance costs (3,267.0) (3,978.0)

Loss before taxation (100,836.0) (41,633.0)

Taxation 1,258.0 (18,399.0)

Loss for the year after taxation attributable to equity holders of parent (99,578.0) (60,032.0)

Basic and diluted loss per share (USD per share) (0.9) (0.5)
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Exhibit 3 
 

Empire Resources 
Balance Sheets 

 

 
 
 
 

Source: Company 

 

Consolidated Balance Sheets 2016 2017

Intangible assets 97,241 126,161

Property, plant and equipment 81,118 301,387

Deferred tax asset 1,226 2,164

Total non-current assets 179,585 429,712

Current inventories 600 6,841

Current loans and receivables 6,423 6,962

Derivative financial instruments – 8,718

Cash and cash equivalents 76,038 67,832

Total current assets 83,061 90,353

Assets classified as held-for-sale 28,072 –

Total assets 290,718 520,065

Trade and other payables -21,482 -61,136

Current tax liabilities -545 -425

Borrowings – -92,070

Deferred consideration payable – -7,574

Total current liabilities -22,027 -161,205

Borrowings – -90,485

Other non-current liabilities – -28,836

Deferred consideration payable -24,337 -3,023

Deferred tax liabilities – -19,337

Restoration and decommissioning provision – -1,405

Total non-current liabilities -24,337 -143,086

Total liabilities -46,364 -304,291

Total net assets 244,354 215,774

Equity

Share capital 411 412

Share premium account 21,803 25,021

Merger reserve 12,000 12,000

Shares held in employee benefit trust -5,411 -4,180

Other reserves 18,589 44,463

Retained earnings 196,962 138,058

Equity attributable to equity holders of the parent 244,354 215,774
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Exhibit 4 
 

Empire Resources 
Cash Flow Statement 

 

 
 

 Source: Company 

 

  

Consolidated Cash Flow Statements 2016 2017

Cash flows from operating activities

Cash used by operations -29,716 -34,545

Interest received 252 179

Net cash outflow from operating activities -29,464 -34,366

Cash flows from investing activities

Loans and investments in joint ventures -6,514 –

Loans to and investments in associates -1,500 –

Other loans and investments net of repayments 2,000 –

Acquisition of subsidiaries net of cash acquired -5,061 –

Payments to acquire intangible assets -31,462 -36,660

Purchase of property, plant and equipment -50,798 -180,989

Proceeds received from sale of assets held-for-sale – 24,762

Transaction costs, net of proceeds from sale of subsidiaries -4,746 –

Net cash outflow from investing activities -98,081 -192,887

Cash flows from financing activities

Proceeds on issue of borrowings – 192,438

Interest paid and other financing costs -116 -4,893

Consideration received for future royalty payments – 28,379

Acquisition of shares by the Employee Benefit Trust -9,749 –

Net proceeds from sale of shares by the Employee Benefit Trust 9,932 –

Net cash inflow on share capital issued on exercise of options and warrants 1,711 377

Return of stamp duty – 2,069

Arrangement fees for debt financing -2,140 –

Net cash inflow/(outflow) from financing activities -362 218,370

Net decrease in cash and cash equivalents -127,907 -8,883

Cash and cash equivalents at beginning of year 204,261 76,038

Exchange differences -316 677

Cash and cash equivalents at end of year 76,038 67,832
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Exhibit 5 
 

Empire Resources 
Operational Review – Newcomen Mine 

 

 
 

Source: Company 
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Exhibit 6 

Sinclair Iron Deposit (SID) – Geological Cross-section 
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Exhibit 7 
 

Foreign Exchange Pairs 
 

 
 

For the complete data set, refer to the Excel file 

 
www.investing.com 

 
  

USD/Canadian Dollar USD/Angolan Kwanza USD/Chinese Yuan

5-Oct-18 1.293 301.215 6.868                      

4-Oct-18 1.292 301.355 6.868                      

3-Oct-18 1.287 299.700 6.868                      

2-Oct-18 1.282 298.075 6.868                      

1-Oct-18 1.281 296.740 6.868                      

30-Sep-18 1.284 294.785 6.868                      

28-Sep-18 1.291 294.785 6.868                      

27-Sep-18 1.304 292.705 6.887                      

26-Sep-18 1.302 290.090 6.878                      

25-Sep-18 1.295 290.385 6.863                      

24-Sep-18 1.296 289.485 6.854                      

23-Sep-18 1.292 289.460 6.859                      

21-Sep-18 1.292 289.460 6.854                      

20-Sep-18 1.290 288.335 6.845                      

19-Sep-18 1.292 287.175 6.845                      

18-Sep-18 1.297 286.105 6.863                      

17-Sep-18 1.304 285.329 6.854                      

16-Sep-18 1.304 285.325 6.868                      

14-Sep-18 1.303 285.325 6.868                      

13-Sep-18 1.300 286.920 6.845                      

12-Sep-18 1.300 286.055 6.863                      

11-Sep-18 1.307 285.795 6.873                      
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Exhibit 8 
 

Inflation Forecasts by Country 
 

 

Canada: Inflation rate from 2012 to 2022 

 

 
 
 

For the complete data set, refer to the Excel file 

 
 

https://www.statista.com/statistics/271247/inflation-rate-in-canada/ 
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Exhibit 9 
 

Geological Mapping 
Stereonets of Three Traverses 

 
Stereonet of joint sets mapped from traverse 1 in the footwall rock 
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Contoured stereonet of joint sets mapped from traverse 1 in the footwall rock 
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Stereonet of joint sets mapped from traverse 2 in the deposit rock 
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Contoured stereonet of joint sets mapped from traverse 2 in the deposit rock 
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Stereonet of joint sets mapped from traverse 3 in the hanging wall rock 
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Contoured stereonet of joint sets mapped from traverse 3 in the hanging wall rock 


