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Introduction 



Innovative management of hard coal resources management 



Method of estimating the dynamic resource base 

Digital deposit model, tunnel development plan and extraction schedule 



Impact of geological and mining nuisance on extraction process 



Economic assessment of resource base 



The value of the raw material is determined as the product of the weight of the extracted raw material and 
its price, which is equal to its stock market price adjusted by the quality parameter variability of the mineral contained 
in the deposit (this information comes from a digital model of the deposit quality) (Grudziński, 2009). 

The extraction (exploitation) costs in this method are the sum of three groups of costs aggregated from 20 
processes separated in the process-based approach to exploitation costs (Kopacz, 2015): 

 Direct exploitation costs – these include variable costs directly attributable to a given longwall, determined 
as the product of the number of days of mining and the exploitation costs converted into working days: 

 The costs of development excavations, which are the product of the length of the development tunnels in 
the plot and their unit excavation costs, depending on the purpose of the excavations. This group includes 
only excavations carried out directly for the needs of a single plot. 

 Plant maintenance cost mark-up, determined as the ratio of the annual plant maintenance costs to the 
number of days needed to extract the parcel, divided by the average number of longwall faces planned to 
be mined in parallel at the plant.  The method of determining the mark-up is given in the formula: 

௭ ௭ ś௡௡௡ଵ ௥
where: 
NKz – mining plant maintenance cost mark-up on exploitation plot, PLN, 
Kz – yearly costs of mining plant operating cost, excluding costs of group I and II, PLN/year, 
wśn – longwall n length, in m, 
pn –  average longwall extraction advance in, m/d, 
nr – number of longwalls extracted in parallel according to the mining schedule, -. 
Another element of this process is considering the contamination of the excavated material with waste rock, which 
directly affects both revenue (through the quality of the commercial product) and cost (transport, processing, storage 
of waste rock). This methodology takes into account both contamination resulting from waste rock partings identified 
in the geological model and off-deposit additions, mainly from roof overburden and development and works.  
The idea of determining resources in a parcel within the EPE concept is shown in Figure 6. 

Once the parameters for individual parcels have been determined, it is possible to draw up a complete 
mining schedule, which allows for the use of the net present value (NPV) indicator, which takes into account the 
loss of value of money over time.  

The revenue stream is determined on the basis of the exploitation schedule developed, which defines the 
volume of production and the quality of coal over time, which, in conjunction with the forecast prices, allows for the 
estimation of financial inflows. At the same time, the cost stream, including capital expenditure (CAPEX) and 
operating costs (OPEX), is estimated on the basis of the deposit development variant developed at the same stage. 

In investment projects, the starting point for economic assessment is the reference discount rate, most 
often determined using the Weighted Average Cost of Capital (WACC) method for the entire deposit. An important 
element of the proposed methodology is the differentiation of this assessment and the departure from the use of a 
single, average discount rate for all parts of the deposit and the entire project period. For this purpose, a nuisance 
index is used, calculated for each plot in Stage 2, which refers to a value reflecting the average risk of the deposit. 
The relative risk difference calculated in this way is used to adjust the base premium for specific project risk. As a 
result, a parcel with a higher nuisance index than the reference value receives a correspondingly higher discount 
rate, which proportionally reduces its NPV. At the elementary level, this adjustment applies to each individual 
working face that is part of a given parcel, and the risk of the parcel becomes a derivative of the risk of the individual 
longwalls. 

The collection of all EPE parcels identified in this way forms the quantitative basis for the Dynamic 
Resource Base (DBZ). This concept is based on the assumption that the DBZ is determined within the limits of safe 
and profitable exploitation carried out at an acceptable level of risk for a given investment project. The DBZ concept 
thus assumes that the amount of resources in a deposit is dynamic – it remains dependent on variable internal and 
external market conditions affecting both operating costs and revenues from the sale of raw materials. It is therefore 
linked to the theoretical foundations of dynamic resource theory and rational mineral deposit management 
(Szamałek, 2011). 

The use of a digital exploitation model makes it possible to test many variants of the order in which 
individual parcels are extracted and to search for the variant with the highest total NPV. However, many variants of 
the order must be excluded for safety reasons  or in order to avoid destroying the deposit by undercutting.  

The methodology allows for sensitivity analysis to be carried out, e.g. depending on changes in market 
coal prices, which demonstrates the dynamic nature of the approach. This allows for production planning in 
coalfields with full awareness of the complexity of geological and mining conditions and the resulting economic 
consequences, and, as a result, for the development of mine development plans based on the economic value of 
the deposits. 



Resource classification in accordance with the JORC Code  

Legal and organizational aspects of introducing the innovative resource management model  

Institutional and legal conditions of DBZ and EPE implementation  



Need for update of law in the context of the JORC Code and digital deposit modelling 

Need for integration of geological and mining data 

Role of digital models in resource management 



Role of government administration in implementing the new model  



3. Increase efficiency and energy security – implementing the DBZ and EPE concepts allows for the 
optimization of national coal resource utilization, which is crucial for the stability of the energy system during the 
transition period. 

To apply the innovative resource-management concept to the hard coal sector, pilot DBZ projects must be 
implemented in selected mines, followed—after demonstrating the method’s effectiveness—by the adoption of the 
concept across all steam-coal mines. To achieve this, the following actions are required: 
1. Legal and systemic changes: Effective implementation requires aligning Polish geological and mining law 
with international standards (JORC Code), introducing mechanisms for dynamic resource updates, and 
integrating geological, mining and economic data into a unified information system. 
2. Digitalization and institutional cooperation: Deployment of advanced digital tools (e.g., Deswik, 
MineScape). The implementation of a modern resource-management model requires close cooperation between 
state administration, mining supervisory authorities, and mining enterprises. 
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No. Mineral quality parameter Symbol in the 
deposit model Unit Sample condition 

1 Ash content aa % AD - Air Dried 

2 Specific density da g/cm3 AD - Air Dried 

3 Apparent density dr g/cm3 AR - As Received 

4 Calorific value qia kJ/kg AD - Air Dried 

5 Total sulphur content sa % DB - Dry Basis 

6 Volatile matter vf % DAF - Dry Ash Free 

7 Analytical moisture content wa % AD - Air Dried 

8 Surface moisture content wx % DB - Dry Basis 


