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Abstract 
 

This article focuses on how much gold and silver are contained in the ground. The model 

determines the proportion of gold contained to the proportion of silver contained in the 

ground, deducting the total revenue of both contained assets from the silver expenses 

to determine how much gold alone is contained. This is standard industry practice. We 

recommend studying Series 2 of this article before proceeding to Gold Financial 

Engineering. Series 2 will guide you through the various assumptions made in this model 

and how changes to those assumptions might have a significant effect on gold and 

ultimately change gold prices. 
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1. Introduction 

In this part of the model article, we're going to have a 
lot of detail to calculate our payable metal. This 
section includes a full production schedule, which is 
supported by the ORE mine material, processed 
material, and finally, the metal that's sold. Financial 
engineering assumptions Extracted from: Canadian 
Malartic Project Feasibility Study, Engineering 
Finance, 2008, 248–49. 

1.1 Purpose of the Study 

The purpose of this model article is to determine the 
proportion of gold contained compared to the 
proportion of silver contained in the ground and its 
effects on the total revenue of both contained assets, 
the proportion of silver, and the value of future 
estimated gold prices. 

1.2 Significance of the Study 

This study showcases the equity value of gold prices 
and how the demonstration of gold valuation 
compares with equity research analyst reports and 
consensus. 

2.Literature Review 

This part of the model can often be very detailed and 
complicated because it may consist of multiple types 
or dynamic stockpiles of multiple products, such as 
doorways, concentrates, and penalty items with 
smelters. All of these can require their own schedules, 
which can get quite complicated. In this model, we're 
going to keep it fairly straightforward. So you can see 
how the math flows from the metal that's contained 
in the ground to the payable product that's going to 
generate revenue in the end. In terms of approaches 
for the mining section, there are two approaches. The 
first is a very simple approach, the mineral inventory 
approach, where you slowly depreciate reserves at a 
constant rate with a constant grade and recovery. Or 
you can have the detailed mind-schedule approach 
we're going to take, where we have specific volumes 
and grades for each year of the mine's life. When we 
jump into the model in the mining section, we'll be 
looking at four wastes and total material, multiplying 
that by grade, and ultimately arriving at contained 
metal. From the mining section, we'll move on to the 
processing section, where we calculate payable metal 
in terms of Oz per year and the payability terms that 
smelters and refiners will want. We can jump over to 
Excel now and get started building this section. 
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3.Methodology 

3.1 Mining Assumptions 

Figure 1 
LIVE 
SCENARI
O  3  Units Avg. Total 2016E 2017E 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 

 Balance Sheet 
Check      -   -   -   -   -   -   -   -   -   -   -   -   -  

                   

Assumptions                                 

                   

Source   Assumption                             

                   

   Conversions               

   
Grams - > Troy 
Ounces 

              
0.03215               

   
Pounds - > Metric 
Tonnes 

              
0.00045               

   
Troy Ounces - > 
Grams 

31.1034
768              

                   
Price 
Deck  Metal Prices  2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

Manage
ment   Management 1                           
Consens
us  Gold   

                   
1,500  

                   
1,600  

                   
1,800  

                   
1,800  

                   
1,800  

                   
1,800  

                   
1,800  

                   
1,800  

                   
1,800  

                   
1,800  

                   
1,800  

                   
1,800  

                   
1,800  

Spot   Silver   
                        
21  

                        
22  23 

                        
23  

                        
23  

                        
23  

                        
23  

                        
23  

                        
23  

                        
23  

                        
23  

                        
23  

                        
23  

   Consensus 2              

   Gold   
                   
1,350  

                   
1,400  

                   
1,450  

                   
1,450  

                   
1,450  

                   
1,450  

                   
1,450  

                   
1,450  

                   
1,450  

                   
1,450  

                   
1,450  

                   
1,450  

                   
1,450  
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   Silver   
                        
20  

                        
21  

                        
21  

                        
21  

                        
21  

                        
21  

                        
21  

                        
21  

                        
21  

                        
21  

                        
21  

                        
21  

                        
21  

   Spot  3              

   Gold   
                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

   Silver   
                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

   
Active Price Deck in 
Model Spot              

   Gold  3 
                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

                   
1,400  

   Silver   
                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                        
18  

                   

   
Production 
Schedule  2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

2014 updated 
mine plan 

Ore 
Milled tonnes 

      
242,592
,000  

        
20,130,
000  

        
20,075,
000  

        
20,075,
000  

        
20,075,
000  

        
20,130,
000  

        
20,075,
000  

        
20,075,
000  

        
20,075,
000  

        
20,130,
000  

        
20,075,
000  

        
20,075,
000  

        
20,075,
000  

           
1,527,0
00  

p 4   Grade g/t  
                     
1.09  

                     
1.05  

                     
1.24  

                     
1.06  

                     
0.89  

                     
1.01  

                     
0.95  

                     
1.34  

                     
1.01  

                     
1.04  

                     
1.08  

                     
0.78  

                     
0.78  

   Recovery %  89.1% 88.6% 89.7% 89.5% 88.4% 88.9% 89.0% 88.9% 89.7% 89.8% 90.3% 88.6% 88.6% 

   % of mine life  8.3% 9.0% 9.9% 11.0% 12.4% 14.1% 16.5% 19.7% 24.6% 32.5% 48.2% 92.9% 100.0% 

                   

   
Reserves & 
Resources               

   Gold  Tonnes 
Grade 
(g/t) 

Contain
ed (oz)            

R&R statement 
2014 Proven   

        
65,900,
000  

                     
0.92  

           
1,949,2
35             

   Probable  

      
215,300
,000  

                     
1.07  

           
7,406,6
00             

   2P  

      
281,200
,000  

                     
1.03  

           
9,355,8
35             
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   Silver  Tonnes 
Grade 
(g/t) 

Contain
ed (oz)            

   Ratio 1.58 

      
281,200
,000  

                     
1.64  

   
14,782,
219.46             

                   

   
Strip 
Ratio 2.0x               

                   
Tech 
Report  Mill Capacity               

p 
249   

Tonnes/
day 

                
55,000  

                      
365               

Update p 
185  

Tonnes/y
ear 

        
20,075,
000                

                   

   Royalties                

Tech 
Report  

Royal 
Gold 1.5% 4 Moz              

p 
428   Private 2.5% 660 koz              

   Overall 1.4%               

                   
Tech 
Report  

Payabilit
y                

p 
430   Gold 99.9%               

   Silver 99.0%               

                   

   
Mine Operating 
Costs  

New 
Cost             

Tech 
Report  Mining   

$/t 
milled 

                     
7.61              
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p. 
402   

Processi
ng  

$/t 
milled 

                     
8.05              

   Transport & Refining 
$/t 
milled 

                     
0.10              

   General & Admin 
$/t 
milled 

                     
2.17              

   Total  
$/t 
milled 

                   
17.93              

                   
Financial
s  Corporate G&A $/oz 

                   
15.00              

   
Explorati
on  $/oz 

                   
27.00              

                   

   Capital Costs  2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 

Tech 
Report  Sustaining Capital 

      
250,000
,000  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

           
1,573,6
30  

p 
433   

Sustainin
g Capital tonnes 

      
242,592
,000  8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 8% 1% 

                   
Tech 
Report  Reclamation               

p 
435   

Total Reclamation 
Costs 

      
100,000
,000               

                   

   Financial                

Filings  
PP&E Opening 
Balance 

   
1,850,0
00,000               

   Taxes  30%              
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Assumpti
ons  Working Capital                

   
Accounts Receivable 
days  2   

Days in 
period 365           

   
Accounts Payable 
days 30              

   Inventory Days 20              

                   

   Discount Rate 5%              

                   

   
Asset Acquisition 
Cost 

3,000,0
00,000               
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Now that the assumptions are in place as we built 
earlier from the previous mining Assumption Article, 
Let's start filling in the mining schedules.  

3.2 Mining Inventory 

Within the mining section, we have a mining schedule 
which tracks the mineral inventory, tons of ore mines, 
the grade of gold and silver and ultimately the 
contained metal that's been pulled out of the ground. 
Once that's done, we'll fill in the milling schedule 
where we can actually get the payable metal. So to 
start at the top here with our mineral inventory. Let's 
do a Corkscrew calculation. Corkscrew calculation is, 
where we have an opening balance, some additions or 
deductions, and then a closing balance, and that 
closing balance number moves over to next periods 
opening balance, and so it pulls everything forward 
into Corkscrew fashion, hence the name. Let's take 
the opening balance of mineral inventory. Up in our 
assumptions, we have a couple of things to choose 
from. One is a reserve statement where we have 
proven and probable reserves, it's 281 million tons or 
our production schedule where we have 242 tons that 
are going to be milk. In this case, let's pick the total 
amount here as our opening balance. Since the 
reserve statement was a few years older than the 
updated mine plan, meaning it included 2014, 
whereas this only starts in 2016, we think this is a 
more appropriate number to use. Let's deduct from 
that the ore that's milled each year or mined. That's 
the number right there and we show it as a negative. 
The closing balance is the change from that next 
period. 's opening balance is last period 's closing 
balance. These two formulas can be filled across. So 
we got the opening, the change and the closing, and 
all of that can be carried across using Control R and 
the balance ends at 0. There's nothing left to be mined 
or milled because we've taken the total of the 
production schedule up here, which is 242 million 
tons. That's slightly less though than the reserve 
statement, but we've got this here just for reference. 
So there's that part of the schedule. Now let's link in 

the strip ratio assumption. Here's the strip ratio two 
times. The anchor that in place with F4. That means 
that the waste mined each year is equal to whatever 
the ore was times the strip ratio. And let's just flip the 
sign on this with the negative. That means the total 
material that's moved is going to be equal to. The 
amount mine slash node which is the same thing. Plus 
the waste that's mined. And finally for reference, once 
again we will take the total or that's mined slash 
milled and bring it forward here. Then all of this can 
be carried across. And that's our schedule for the total 
material that's being moved at the mine site.  

Now that we've calculated the total material that's 
being mined milled, and remember our assumption in 
this simplified model is that or milled and mind is the 
same thing, the same volume. We can multiply that 
out by the gold grade to get the contained gold and 
contained silver. So let's link up the assumptions for 
gold grade and silver grade. Here above are our gold 
great assumptions. And our silver grade is constant. 
We have this assumption right here for Silver. There's 
not enough detail or enough value in the silver to 
model it discretely in each time period, so it's a 
constant assumption about the silver grade. So there 
you can see our gold grades fill in as we fill the 
assumption across to the right. And now to measure 
the contained gold and contained silver, you simply 
refer to this and anchor by pressing F4 twice to row 
101. Multiply that by the assumption for the grade, 
and then multiply that by the conversion rate to get 
that from Gram to Troy oz. Anchor that reference with 
F4 just once. And if that's properly connected, we can 
fill it down and we can see here that the reference is 
working properly and all of that can also be filled to 
the right with control R And so now we can see that 
the total here, the total contained gold is 8.09 million 
ounces. Let's scroll up. We can see that that's just shy 
of the total that's contained in the reserve statement, 
which makes sense because the total tonnage that 
we're mining or milling is less than this total tonnage. 
So now we have the contained metal by year and the 
total and the average per year as well for this mine. 
View all math as explained below. 
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Figure 2 

 

Mining                                    

                   
Mining 
Schedule                    

                   
Mineral 
Inventory                 

 
Opening 
Balance t 

122,0
40,46
2   na  

242,592
,000  

      
222,462
,000  

      
202,387
,000  

      
182,312
,000  

      
162,237
,000  

      
142,107
,000  

      
122,032
,000  

      
101,957
,000  

        
81,882,
000  

        
61,752,
000  

        
41,677,
000  

        
21,602,
000  

           
1,527,0
00  

 

Less: Ore 
Mined/
Milled  t 

(18,66
0,923) 

    
(242,59
2,000) 

       
(20,130
,000) 

       
(20,075
,000) 

       
(20,075
,000) 

       
(20,075
,000) 

       
(20,130
,000) 

       
(20,075
,000) 

       
(20,075
,000) 

       
(20,075
,000) 

       
(20,130
,000) 

       
(20,075
,000) 

       
(20,075
,000) 

       
(20,075
,000) 

         
(1,52
7,000
) 

  

Closing 
Ore 
Balance   t 

103,3
79,53
8   na  

      
222,462
,000  

      
202,387
,000  

      
182,312
,000  

      
162,237
,000  

      
142,107
,000  

      
122,032
,000  

      
101,957
,000  

        
81,882,
000  

        
61,752,
000  

        
41,677,
000  

        
21,602,
000  

           
1,527,0
00  

                          
-    

                   

 
Strip 
Ratio  x 2   na  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  2.0  

 
Waste 
Mined  t 

37,32
1,846  

      
485,18
4,000  

        
40,260,
000  

        
40,150,
000  

        
40,150,
000  

        
40,150,
000  

        
40,260,
000  

        
40,150,
000  

        
40,150,
000  

        
40,150,
000  

        
40,260,
000  

        
40,150,
000  

        
40,150,
000  

        
40,150,
000  

           
3,054
,000  

  

Total 
Material 
Moved   t 

55,98
2,769  

      
727,77
6,000  

        
60,390,
000  

        
60,225,
000  

        
60,225,
000  

        
60,225,
000  

        
60,390,
000  

        
60,225,
000  

        
60,225,
000  

        
60,225,
000  

        
60,390,
000  

        
60,225,
000  

        
60,225,
000  

        
60,225,
000  

           
4,581
,000  

                   

 Ore mined t 
18,66
0,923  

      
242,59
2,000  

20,130,
000  

20,075,
000  

20,075,
000  

20,075,
000  

20,130,
000  

20,075,
000  

20,075,
000  

20,075,
000  

20,130,
000  

20,075,
000  

20,075,
000  

20,075,
000  

1,527,0
00  
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 Gold Grade 
g/
t 1.04  na  1.09  1.05  1.24  1.06  0.89  1.01  0.95  1.34  1.01  1.04  1.08  0.78  0.78  

 
Silver 
Grade 

g/
t 1.64  na  1.64  1.64  1.64  1.64  1.64  1.64  1.64  1.64  1.64  1.64  1.64  1.64  1.64  

                   

 
Contained 
Gold 

 
oz  

625,9
40  

           
8,137,2
26  

              
705,442  

              
677,698  

              
800,329  

              
684,152  

              
576,003  

              
651,880  

              
613,155  

              
864,871  

              
653,666  

              
671,243  

              
697,060  

              
503,432  

                
38,293  

 
Contained 
Silver 

 
oz  

980,9
74  

        
12,752,
661  

           
1,058,2
01  

           
1,055,3
10  

           
1,055,3
10  

           
1,055,3
10  

           
1,058,2
01  

           
1,055,3
10  

           
1,055,3
10  

           
1,055,3
10  

           
1,058,2
01  

           
1,055,3
10  

           
1,055,3
10  

           
1,055,3
10  

                
80,272  
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3.3 Processing Modelling 

Now let's move on to the milling schedule. We're 
going to start by entering the mill feed, which is the 
amount of material that goes into the mill each year. 
In our simplified model, we assume that whatever's in 
your mind is equal to the amount of milk. If the mill 
couldn't handle all the material that's being mined, 
there would be a stockpile, and that would add some 
complexity to the model. So we've got the amount 
that goes in each year. We're going to work our way 
down through the 2016 example, then we'll add the 
gold recovery rate. That's up in our assumptions right 
here. There's the recovery profile. For silver, we're 
also going to refer to the same recovery rate 
assumption. This applies to both metals. You may 
have separate assumptions for different metals, 
depending on the mine. Now let's calculate 
production for gold and silver. Production is going to 
be equal to the amount of material contained in the 
mill feed multiplied by the recovery rate. You can then 
fill that down to get the amount of silver that's going 

to be produced as well. For payability, we link to our 
assumptions up above. So here we have the gold 
payability. And then we have the playability. Then we 
can calculate payable metal by taking the production 
number, multiplying it by the payability, and filling 
that down. Once we have all of this complete, we can 
fill everything out at once, so let's select that. Until it's 
all over at once. So now we've got everything here 
that we need to start getting into the financial 
statements. We've got the production for gold and 
silver, and we've got the actual payable metal in 
ounces that are going to be able to be sold and receive 
payment for each year. The level of detail contained 
in these milling and mining schedules can really vary 
by mind type and by asset. There may be multiple 
types of warfare and multiple types of processing with 
dynamic stockpiles, etc. That could add a lot of 
complexity to this section. Or, in some cases, you can 
have a simple gold mine. There really isn't much more 
to it than what we've shown you right here.  
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Figure 3 
Milling 
Schedule        

                   
2,016  

                   
2,017  

                   
2,018  

                   
2,019  

                   
2,020  

                   
2,021  

                   
2,022  

                   
2,023  

                   
2,024  

                   
2,025  

                   
2,026  

                   
2,027  

                   
2,028  

                   

 Mill Feed    t  
18,66
0,923  

      
242,592
,000  

        
20,130,
000  

        
20,075,
000  

        
20,075,
000  

        
20,075,
000  

        
20,130,
000  

        
20,075,
000  

        
20,075,
000  

        
20,075,
000  

        
20,130,
000  

        
20,075,
000  

        
20,075,
000  

        
20,075,
000  

           
1,527,0
00  

                   

 Recovery                   

  Gold    %  
89.2
% 89.2% 89.1% 88.6% 89.7% 89.5% 88.4% 88.9% 89.0% 88.9% 89.7% 89.8% 90.3% 88.6% 88.6% 

  Silver    %  
89.2
% 89.2% 89.1% 88.6% 89.7% 89.5% 88.4% 88.9% 89.0% 88.9% 89.7% 89.8% 90.3% 88.6% 88.6% 

                   

 Production                   

  Gold    oz  
558,5
40  

           
7,261,0
16  

              
628,549  

              
600,440  

              
717,895  

              
612,316  

              
509,187  

              
579,522  

              
545,708  

              
768,870  

              
586,339  

              
602,776  

              
629,445  

              
446,041  

                
33,928  

  Silver    oz  
875,0
72  

        
11,375,
935  

              
942,857  

              
935,004  

              
946,613  

              
944,502  

              
935,450  

              
938,170  

              
939,226  

              
938,170  

              
949,206  

              
947,668  

              
952,945  

              
935,004  

                
71,121  

                   

 Payability                   

  Gold    oz  100% na 99.9% 99.9% 99.9% 99.9% 99.9% 99.9% 99.9% 99.9% 99.9% 99.9% 99.9% 99.9% 99.9% 

  Silver    oz  99% na 99.0% 99.0% 99.0% 99.0% 99.0% 99.0% 99.0% 99.0% 99.0% 99.0% 99.0% 99.0% 99.0% 

                   
 Payable 
Metal                   

  Gold    oz  
558,1
77  

           
7,256,2
97  

              
628,140  

              
600,050  

              
717,428  

              
611,918  

              
508,856  

              
579,145  

              
545,353  

              
768,371  

              
585,958  

              
602,385  

              
629,036  

              
445,751  

                
33,906  
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  Silver    oz  
866,3
21  

        
11,262,
176  

              
933,428  

              
925,654  

              
937,147  

              
935,057  

              
926,095  

              
928,789  

              
929,833  

              
928,789  

              
939,714  

              
938,191  

              
943,415  

              
925,654  

                
70,410  
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3.4 Mining Financial Statement Modeling. 

Let's take a look at what we're going to build now. 
We're going to start with revenue at the top of the 
financial section, where we take metal production and 
multiply it by the metal price. Then we calculate 
royalties, which are based on a percentage of 
revenue. From there, we'll build our operating cost 
schedule, which is based on unit cost multiplied by 
tons of ore. We'll go on to calculate the depreciation 
schedule, where we take a percentage of production 
and apply it to the company's capital base. After that, 
we'll have a tax schedule, which can be very 
complicated in certain tax regimes. But for this model, 
we've kept it very simple, just so you can see how the 
tax flows into the model. For more details on tax 
modeling, visit my article on Financial Engineering for 
Large Companies.  And then finally, we'll have the 
working capital schedule. Where we model accounts 
receivable, inventory, and accounts payable. Let's 
move over to Excel now and get going with the 
financial section. Now that we've completed the 
mining and processing section of the model, let's start 
building the financial statement. We're going to begin 

by bringing forward some key information. We're 
going to bring forward the metal prices that are 
running through the model and the amount of 
payable metal that's being sold. And then we can 
calculate the revenue for gold and silver and deduct 
the royalties that are going to come off the top. So to 
do this and link it up properly, let's go up to the 
assumptions and bring forward the live case that's 
running through the price deck. This is the active price 
deck or live case rate here. We can fill that down with 
sulfur. And then we can carry it all the way across. So 
here's our price information: By bringing it down, it's 
much easier to link the model and follow the logic. 
Now let's bring forward the payable medal. Her gold 
and silver Let's also bring forward the mill feed. That 
will be used for calculating some of our costs later. All 
of that can be filled out. Now let's actually multiply 
things out. To get the revenue for gold, we simply take 
the gold price and the period. That would be the 
average price in the period multiplied by the gold 
production. The same thing for silver. And some of 
those two are the total revenues. Let's fill it out all the 
way across. So there we go. There's our annual 
revenue. 
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Figure 4 

Financials                                   

                   
Metal 
Prices     

                   
2,016  

                   
2,017  

                   
2,018  

                   
2,019  

                   
2,020  

                   
2,021  

                   
2,022  

                   
2,023  

                   
2,024  

                   
2,025  

                   
2,026  

                   
2,027  

                   
2,028  

 Gold  $/oz 1,400   na  1,400  1,400  1,400  1,400  1,400  1,400  1,400  1,400  1,400  1,400  1,400  1,400  1,400  

 Silver  $/oz 18   na  18  18  18  18  18  18  18  18  18  18  18  18  18  

                   
Payable 
Metal                  

 Gold   oz  
558,1
77  

7,256,2
97  628,140  600,050  717,428  611,918  508,856  579,145  545,353  768,371  585,958  602,385  629,036  445,751  33,906  

 Silver   oz  
866,3
21  

11,262,
176  933,428  925,654  937,147  935,057  926,095  928,789  929,833  928,789  939,714  938,191  943,415  925,654  70,410  

                   

Tonnage                  

 
Mill 
Feed  t 

18,66
0,923  

242,59
2,000  

20,130,
000  

20,075,
000  

20,075,
000  

20,075,
000  

20,130,
000  

20,075,
000  

20,075,
000  

20,075,
000  

20,130,
000  

20,075,
000  

20,075,
000  

20,075,
000  

1,527,0
00  

                   

                   
Financial 
Statements                    

                   
 Gross 
Revenue                   

  Gold    $  

781,4
47,32
9  

10,158,
815,27
2  

      
879,396
,416  

      
840,069
,640  

   
1,004,3
99,289  

      
856,685
,013  

      
712,398
,114  

      
810,803
,105  

      
763,494
,443  

   
1,075,7
18,971  

      
820,340
,789  

      
843,338
,534  

      
880,650
,882  

      
624,051
,732  

        
47,468,
343  

  Silver    $  
15,59
3,782  

202,71
9,170  

        
16,801,
711  

        
16,661,
777  

        
16,868,
638  

        
16,831,
027  

        
16,669,
711  

        
16,718,
193  

        
16,736,
999  

        
16,718,
193  

        
16,914,
854  

        
16,887,
444  

        
16,981,
472  

        
16,661,
777  

           
1,267,3
74  
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 Total 
Revenue      

797,0
41,11
1  

10,361,
534,44
1  

      
896,198
,127  

      
856,731
,416  

   
1,021,2
67,928  

      
873,516
,040  

      
729,067
,825  

      
827,521
,299  

      
780,231
,442  

   
1,092,4
37,165  

      
837,255
,643  

      
860,225
,978  

      
897,632
,354  

      
640,713
,509  

        
48,735,
717  
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Let's take a look at what we're going to build now. 
We're going to start with revenue at the top of the 
financial section, where we take metal production and 
multiply it by the metal price. Then we calculate 
royalties, which are based on a percentage of 
revenue. From there, we'll build our operating cost 
schedule, which is based on unit cost multiplied by 
tons of ore. We'll go on to calculate the depreciation 
schedule, where we take a percentage of production 
and apply it to the company's capital base. After that, 
we'll have a tax schedule, which can be very 
complicated in certain tax regimes. But for this model, 
we've kept it very simple, just so you can see how the 
tax flows into the model. For more details on tax 
modeling, visit my article on financial engineering for 
large companies. And then, finally, we'll have the 
working capital schedule. Where we model accounts 
receivable, inventory, and accounts payable. Let's 
move over to Excel now and get going with the 
financial section. Now that we've completed the 
mining and processing section of the model, let's start 
building the financial statement. We're going to begin 
by bringing forward some key information. We're 

going to bring forward the metal prices that are 
running through the model and the amount of 
payable metal that's being sold. And then we can 
calculate the revenue for gold and silver and deduct 
the royalties that are going to come off the top. So to 
do this and link it up properly, let's go up to the 
assumptions and bring forward the live case that's 
running through the price deck. This is the active price 
deck or live case rate here. We can fill that down with 
sulfur. And then we can carry it all the way across. So 
here's our price information: By bringing it down, it's 
much easier to link the model and follow the logic. 
Now let's bring forward the payable medal. Her gold 
and silver Let's also bring forward the mill feed. That 
will be used for calculating some of our costs later. All 
of that can be filled out. Now let's actually multiply 
things out. To get the revenue for gold, we simply take 
the gold price and the period. That would be the 
average price in the period multiplied by the gold 
production. The same thing for silver. And some of 
those two are the total revenues. Let's fill it out all the 
way across. So there we go. There's our annual 
revenue. 
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Figure 5 

Royalties                   

 

 
Ave
rag
e    $  1.4% 

145,06
1,482  

        
12,546,
774  

        
11,994,
240  

        
14,297,
751  

        
12,229,
225  

        
10,206,
950  

        
11,585,
298  

        
10,923,
240  

        
15,294,
120  

        
11,721,
579  

        
12,043,
164  

        
12,566,
853  

           
8,969,9
89  

              
682,30
0  

 Total 
Royalties     $  

11,15
8,576  

145,06
1,482  

        
12,546,
774  

        
11,994,
240  

        
14,297,
751  

        
12,229,
225  

        
10,206,
950  

        
11,585,
298  

        
10,923,
240  

        
15,294,
120  

        
11,721,
579  

        
12,043,
164  

        
12,566,
853  

           
8,969,9
89  

              
682,30
0  

                   
 Unit Operating 
Costs                  

 
Min
ing  

 
$/to
nne  7.61   na  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

                     
7.61  

 Processing 

 
$/to
nne  8.05   na  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

                     
8.05  

 
Transport & 
Refining 

 
$/to
nne  0.10   na  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

                     
0.10  

 
General & 
Admin 

 
$/to
nne  2.17   na  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

                     
2.17  

To
ta
l     

 
$/t
onn
e  17.93   na  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
17.93  

                   
 Total Operating 
Costs                  
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Min
ing   $  

142,0
09,62
5  

1,846,
125,12
0  

      
153,18
9,300  

      
152,77
0,750  

      
152,77
0,750  

      
152,77
0,750  

      
153,18
9,300  

      
152,77
0,750  

      
152,77
0,750  

      
152,77
0,750  

      
153,18
9,300  

      
152,77
0,750  

      
152,77
0,750  

      
152,77
0,750  

        
11,620,
470  

 Processing  $  

150,2
20,43
1  

1,952,
865,60
0  

      
162,04
6,500  

      
161,60
3,750  

      
161,60
3,750  

      
161,60
3,750  

      
162,04
6,500  

      
161,60
3,750  

      
161,60
3,750  

      
161,60
3,750  

      
162,04
6,500  

      
161,60
3,750  

      
161,60
3,750  

      
161,60
3,750  

        
12,292,
350  

 
Transport & 
Refining  $  

1,866
,092  

24,259
,200  

           
2,013,0
00  

           
2,007,5
00  

           
2,007,5
00  

           
2,007,5
00  

           
2,013,0
00  

           
2,007,5
00  

           
2,007,5
00  

           
2,007,5
00  

           
2,013,0
00  

           
2,007,5
00  

           
2,007,5
00  

           
2,007,5
00  

              
152,70
0  

 
General & 
Admin  $  

40,49
4,203  

526,42
4,640  

        
43,682,
100  

        
43,562,
750  

        
43,562,
750  

        
43,562,
750  

        
43,682,
100  

        
43,562,
750  

        
43,562,
750  

        
43,562,
750  

        
43,682,
100  

        
43,562,
750  

        
43,562,
750  

        
43,562,
750  

           
3,313,5
90  

To
ta
l      $  

334,5
90,35
1  

4,349,
674,56
0  

      
360,93
0,900  

      
359,94
4,750  

      
359,94
4,750  

      
359,94
4,750  

      
360,93
0,900  

      
359,94
4,750  

      
359,94
4,750  

      
359,94
4,750  

      
360,93
0,900  

      
359,94
4,750  

      
359,94
4,750  

      
359,94
4,750  

        
27,379,
110  

                   

 Total Operating Costs 
(By-Product)  

318,9
96,56
8  

4,146,
955,39
0  

      
344,12
9,189  

      
343,28
2,973  

      
343,07
6,112  

      
343,11
3,723  

      
344,26
1,189  

      
343,22
6,557  

      
343,20
7,751  

      
343,22
6,557  

      
344,01
6,046  

      
343,05
7,306  

      
342,96
3,278  

      
343,28
2,973  

        
26,111,
736  
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Now let's calculate our capital cost and then the all-in 
cost per ounce for operating this mine. Since this mine 
is already in production, there is no upfront 
development capital required for a new model. Let's 
link that up with the assumption section. Here are the 
annual sustaining capital requirements for the mine: 
We can gray this out because this is an operating 
mine. We don't have that upfront development 
capital. Let's sum up both rows. And then let's fill all 
of this in. So there are total capital costs. Now we can 
calculate the all-in cost per ounce. This is where we 
look at what it costs to produce ounces of gold relative 
to the value of gold per ounce in the market. So let's 
start by taking our byproduct operating costs and then 
dividing them by the ounces of gold that are produced 
and are payable. So that's $547 per ounce. As a 
byproduct of the cash cost, we've got the capital costs; 
we're going to allocate those as well and divide them 
by the ounces of payable gold. Then we've got 
corporate G&A and exploration. Those are contained  

in the assumptions. We had some corporate-level 
assumptions below these mine operating costs. So 
these costs here are just at the mine level for an 
individual mind. Below that, we have corporate-level 
costs. So here is the corporate G and an expense of 
$15 an ounce, and then we've also got the exploration 
that's expensive at the corporate level. Not on my 
level. For this asset. Let's add that all up, and we can 
see here that $623 per ounce is our all-in cost of 
producing gold. Compare that to the price we're using 
in the model that we can sell gold at, which is $1400 
an ounce. That's quite a wide margin. But in the 
mining industry, it's very common to have wide 
EBITDA margins as the initial upfront capital that's 
required to build the mine is so enormous. So here we 
can see our all-in costs by year, and we can see that 
that is a very wide margin relative to the gold price. 
But we still have not taken into account the 
depreciation, which at least represents part of the 
capital that was initially required to build the mine. 
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Figure 6 
Capital 
Costs                    

 

 
Developm
ent 
Capital   $  na 0                            

 

 
Sustaining 
Capital   $  

19,23
0,769  

250,0
00,00
0  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

           
1,573,63
0  

 Total Capital 
Costs   $  

19,23
0,769  

250,0
00,00
0  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

           
1,573,63
0  

                   
 All-In 
Costs                    

 

 By-
Product 
Cash Cost  

 
$/o
z  596   na  

                
547.85  

                
572.09  

                
478.20  

                
560.72  

                
676.54  

                
592.64  

                
629.33  

                
446.69  

                
587.10  

                
569.50  

                
545.22  

                
770.12  

                
770.12  

 
 Total 
Capital  

 
$/o
z  36   na  

                   
33.03  

                   
34.48  

                   
28.84  

                   
33.81  

                   
40.77  

                   
35.72  

                   
37.94  

                   
26.92  

                   
35.40  

                   
34.34  

                   
32.89  

                   
46.41  

                   
46.41  

 

 
Corporate 
G&A  

 
$/o
z  15   na  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

                   
15.00  

 

 
Exploratio
n  

 
$/o
z  27   na  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

                   
27.00  

 All-In 
Costs    

 
$/oz  674   na  

                      
623  

                      
649  

                      
549  

                      
637  

                      
759  

                      
670  

                      
709  

                      
516  

                      
665  

                      
646  

                      
620  

                      
859  

                      
859  
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4.Analysis and Interpretation 

4.1 EBITDA operating profit and Working capital 
modelling 

Next up, we're going to calculate EBITDA. Then we will 
fill in our depreciation schedule to arrive at operating 
profit. EBITDA is going to be equal to the gold revenue 
minus the total royalties. Minus the operating cost on 
a byproduct basis That's a number that we can fill all 
the way across. So as you recall earlier, we stated that 
since revenue is used as an offset to the operating 
costs, we don't include the silver revenue; we just take 
the gold. And so we take that gold revenue, deduct 
the royalties, and deduct the operating cost. Then we 
arrived at our stop. 

Filling in this depreciation schedule. What we're going 
to do is apply a percentage of production formula to 
deplete the opening balance of the capital base plus 
any capital expenditures to get to our depreciation 
number, so the percentage of production, Each is up 
in the assumptions area. Where we have right here 
the percent of my life that remains or that is used up 
rather than each So that's the amount that's been 
used up. Here's the opening balance: Property, plant, 
and equipment, which is the capital base that we're 
going to depreciate. We got that from the most recent 
company financial statements. Then we have to add 
to the opening balance the capital expenditures in the 
current. So let's link that to the total capital cost. That 

means the subtotal is equal to the opening balance 
plus the capital expenditures. This is the number that 
we are going to depreciate. You would have to check 
and make an assumption about whether you should 
include all of the capital expenditures in the current 
period, none of them, or part of them. It really 
depends on the time of year that those expenditures 
were made and the accounting rules in your regime. 
Just make sure you're aware of whether or not you're 
including CapEx. And what's appropriate in your 
situation? So we are going to take the subtotal, which 
includes all of the CapEx in the period, and multiply it 
by the percent of production depreciation. That 
means the closing balance is equal to the subtotal 
minus depreciation. This is where our corkscrew 
calculation comes in, because the next period's 
opening balance is the last period's closing balance. 
We can fill in the rest of these to catch up on the table, 
and let's see what these numbers look like. So there's 
our opening balance; add CapEx, and we have our 
subtotal. And what we need to do then is fill across 
this percent of the production formula, so 9% of the 
line life is used up in this. So now we have something 
we can fill all the way across, and we should end with 
a closing balance of zero in the last year of the mine. 
Perfect. That's exactly what we get to do. So this 
capital base is depleted from 1.85 billion all the way 
down to zero by the end, and here is the cumulative 
depreciation along that time.  
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Figure 7 

EBITDA    
 
$  

451,29
2,185  

5,866,
798,39
9  

      
522,72
0,453  

      
484,79
2,426  

      
647,02
5,427  

      
501,34
2,065  

      
357,92
9,975  

      
455,99
1,250  

      
409,36
3,452  

      
717,19
8,294  

      
464,60
3,164  

      
488,23
8,064  

      
525,12
0,751  

      
271,79
8,770  

        
20,674,
307  

                   
 
Depreciat
ion                   

 
 % of 
production  

 
%   na   na  8.3% 9.0% 9.9% 11.0% 12.4% 14.1% 16.5% 19.7% 24.6% 32.5% 48.2% 92.9% 100.0% 

 
 Opening 
Balance  

 
$  

984,12
5,068   na  

   
1,850,0
00,000  

   
1,715,5
12,503  

   
1,579,5
25,567  

   
1,441,4
86,562  

   
1,301,1
69,528  

   
1,157,8
94,107  

   
1,012,0
87,617  

      
862,87
7,822  

      
709,59
4,623  

      
550,79
1,557  

      
385,69
6,895  

      
210,63
7,212  

        
16,351,
895  

 
 Add: Capital 
Expenditures  

 
$  

19,230
,769  

250,00
0,000  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

        
20,744,
707  

        
20,688,
028  

        
20,688,
028  

        
20,688,
028  

           
1,573,6
30  

 

 
Subtot
al   

 
$  

1,003,
355,83
8   na  

   
1,870,7
44,707  

   
1,736,2
00,530  

   
1,600,2
13,595  

   
1,462,1
74,590  

   
1,321,9
14,235  

   
1,178,5
82,134  

   
1,032,7
75,645  

      
883,56
5,850  

      
730,33
9,330  

      
571,47
9,585  

      
406,38
4,923  

      
231,32
5,240  

        
17,925,
525  

 
 Less: 
Depreciation  

 
$  

161,53
8,462  

2,100,
000,00
0  

      
155,23
2,205  

      
156,67
4,963  

      
158,72
7,032  

      
161,00
5,062  

      
164,02
0,128  

      
166,49
4,517  

      
169,89
7,822  

      
173,97
1,227  

      
179,54
7,772  

      
185,78
2,690  

      
195,74
7,710  

      
214,97
3,345  

        
17,925,
525  

  
 Closing 
Balance  

 
$  

841,81
7,376   na  

   
1,715,5
12,503  

   
1,579,5
25,567  

   
1,441,4
86,562  

   
1,301,1
69,528  

   
1,157,8
94,107  

   
1,012,0
87,617  

      
862,87
7,822  

      
709,59
4,623  

      
550,79
1,557  

      
385,69
6,895  

      
210,63
7,212  

        
16,351,
895  

                          
-    
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Now to calculate EBIT, you simply take EBITDA and 
subtract depreciation. That's a number we can fill all 
the way across. Now we've got our operating profit for 
this mine. 

5. Recommendations and Conclusions 

Now we're going to work our way down from 
operating profit to net income. We recommend that 
to get from operating profit to net income, we deduct 
any interest expense if the company has debt. But this 

company, or this single asset, doesn't have any debt. 
But let's add simplified tax assumptions. Here, we're 
simply going to say if. If EBIT is greater than 0, then 
we're going to take EBIT and multiply it by the tax rate 
assumption that we have above, which is 30%. Then, 
to calculate net income, we simply take EBIT and 
deduct taxes. That means all of this can be carried 
across. Depending on the situation, meaning the 
company or country, there can be a lot of detailed 
modeling that goes into the taxes. 
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Figure 8 

EBI
T      

 
$  

289,75
3,723  

3,766,79
8,399  

      
367,488,2
49  

      
328,117,4
63  

      
488,298,3
94  

      
340,337,0
03  

      
193,909,8
47  

      
289,496,7
33  

      
239,465,6
29  

      
543,227,0
67  

      
285,055,3
92  

      
302,455,3
74  

      
329,373,0
41  

                 
 
Tax
es    

 
$  30% 

1,130,03
9,520  

      
110,246,4
75  

        
98,435,23
9  

      
146,489,5
18  

      
102,101,1
01  

        
58,172,95
4  

        
86,849,02
0  

        
71,839,68
9  

      
162,968,1
20  

        
85,516,61
7  

        
90,736,61
2  

        
98,811,91
2  

                 

 Net 
Income    

 
$  

202,82
7,606  

2,636,75
8,879  

      
257,241,7
74  

      
229,682,2
24  

      
341,808,8
76  

      
238,235,9
02  

      
135,736,8
93  

      
202,647,7
13  

      
167,625,9
41  

      
380,258,9
47  

      
199,538,7
74  

      
211,718,7
62  

      
230,561,1
28  
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Now that we've got the net operating income 
completed, we can now determine how valuable these 
contained metals are. In addition to property, plant, 
and equipment, which we have modeled right here, 
we're also going to model accounts receivable. 
Inventory and accounts payable. This way, we can get 
a free cash flow metric that we'll use to value the 
mining assets. We can go up to our assumptions, where 
we have these assumptions right here for calculating 
capital. Let's add one more thing right here, which is 
the days in the period. This is an annual model, so we're 
going to put 365 days as the average number of days 
per year. Let's make it blue. So that's the Days Inn. If 
this were a quarterly model, we would put 91 days, or 
whatever the number is for a monthly model, 30 days, 
etc. But this is annual, so 365 is there, and now we can 
go down and fill in these formulas. So accounts 
receivable are equal to The gold revenue, which is our 
main revenue line for the purposes of this model, 
Divided by. The days and the period In this case, 365, 
so we get the daily revenue essentially, and then we 
multiply the daily revenue by the average accounts 
receivable days that are outstanding. So essentially, we 
have two days of unpaid revenue at the end of the 
period. That's how to think about it, and that's what it 
equates to. The inventory balance is going to be a 
function of the cost of goods sold. Since we don't have 
an explicit line for the cost of goods sold in this model, 
we can assume that the total operating costs are all 
related to producing that inventory. So we can take the 
cost of goods sold as being total operating costs. 
Although it's not exactly the cost of goods sold, it can 

be a proxy divided by the number of days in the year 
multiplied by the inventory days on average to 
determine how long it takes inventory to turn, which 
we reference with f4. So there we have our inventory 
balance, and finally we can calculate accounts payable. 
Accounts payable: we can assume that there are 
payable terms on all of these operating costs, but that 
is just an assumption. So we take that and divide it by 
Number of days in the period, once again referenced 
with f4 in Excel, and then multiplied by the average 
accounts payable days that this company has terms for. 
So assuming that on average it takes 30 days to pay its 
suppliers as contractors and everyone that has terms 
with So the non-cash networking capital is equal to 
accounts receivable. Plus inventory minus accounts 
payable. Then we can take all of this and fill it in. So 
there we have our non-cash working capital balance, 
and we can calculate the change as being the current 
period minus the prior. Since we don't have a non-cash 
working capital balance for the period prior to 2016. 
We can make an assumption for a very similar number 
to what the other periods are. So that we don't have a 
big swing in the change there, and let's hardcode that 
as blue. This is just an assumption. By pressing shift f2 
in Excel, we can write a working capital assumption. 
Changes. Now we don't get that huge swing. You can 
see that these are fairly consistent. There's really only 
a couple of big years here, and then, of course, at the 
end when everything gets wound down. But now we've 
got these changes in working capital, which enabled us 
to complete our free cash flow calculations and 
ultimately value this mining asset. 
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Figure 9 
Asset Level Balance 
Sheet Items    

                   
2,016  

                   
2,017  

                   
2,018  

                   
2,019  

                   
2,020  

                   
2,021  

                   
2,022  

                   
2,023  

                   
2,024  

                   
2,025  

                   
2,026  

                   
2,027  

                   
2,028  

 Accounts 
Receivable     

     
4,818,6
10.50  

     
4,603,1
21.31  

     
5,503,5
57.75  

     
4,694,1
64.45  

     
3,903,5
51.31  

     
4,442,7
56.74  

     
4,183,5
31.19  

     
5,894,3
50.53  

     
4,495,0
18.02  

     
4,621,0
33.06  

     
4,825,4
84.28  

     
3,419,4
61.55  

        
260,100
.51  

 
Inventory      

   
18,856,
393.92  

   
18,810,
025.94  

   
18,798,
691.05  

   
18,800,
751.94  

   
18,863,
626.80  

   
18,806,
934.61  

   
18,805,
904.17  

   
18,806,
934.61  

   
18,850,
194.32  

   
18,797,
660.61  

   
18,792,
508.38  

   
18,810,
025.94  

     
1,430,7
80.06  

 Accounts 
Payable     

   
28,284,
590.88  

   
28,215,
038.92  

   
28,198,
036.58  

   
28,201,
127.91  

   
28,295,
440.20  

   
28,210,
401.92  

   
28,208,
856.25  

   
28,210,
401.92  

   
28,275,
291.47  

   
28,196,
490.91  

   
28,188,
762.58  

   
28,215,
038.92  

     
2,146,1
70.08  

 Non-cash 
working capital      

         
(4,000,0
00) 

         
(4,609,5
86) 

         
(4,801,8
92) 

         
(3,895,7
88) 

         
(4,706,2
12) 

         
(5,528,2
62) 

         
(4,960,7
11) 

         
(5,219,4
21) 

         
(3,509,1
17) 

         
(4,930,0
79) 

         
(4,777,7
97) 

         
(4,570,7
70) 

         
(5,985,5
51) 

            
(455,29
0) 

                   

 Change in non-cash 
working capital    

            
(609,58
6) 

            
(192,30
5) 

              
906,104  

            
(810,42
4) 

            
(822,05
1) 

              
567,552  

            
(258,71
0) 

           
1,710,3
04  

         
(1,420,9
62) 

              
152,282  

              
207,027  

         
(1,414,7
82) 

           
5,530,2
62  

 

 

 

 

 

 

 



 

28  www.iqresearchjournal.com 

To conclude, now we can have a great picture of how 
significantly gold revenue changes compared to that 
of silver. There is a significant effect on gold’s value 
due to changes in the proportion of gold and silver 
contained in the ground. 
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