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 PT. Sentosa Prima Coal is a company engaged in the Coal sector. This 

company is located in Mersam District, Batanghari Regency, Jambi 

Province. The area of the mining business permit of PT. Sentosa Prima Coal 

of 2000 Ha. Mining activities require resource calculations before mining 

activities are carried out, including making a coal deposit model, 

calculating coal resources, pit design, and calculating the stripping ratio 

(SR) value, so that later the number of coal resources can be obtained and 

obtain a deposit model. The modeling and calculation of resources were 

carried out using the "cross-section" with the help of Surpac 6.6.2 software. 

Based on the Cross Section's estimation results, coal resources for PT. 

Sentosa Prima Coal amounted to 8,073,932 tons, and coal resources 

6,662,514 tons, the volume of Overburden for the planned mining activity 

area was 24,779,981 BCM, and the stripping ratio value was obtained 1:4. 

 

1.  Introduction 

The calculation of resources plays an important role in determining the amount, quality, and ease of 

commercial exploration of a deposit. Because the results of a good calculation can determine the 

investment that investors will invest in, determine production targets, and mining methods to be carried 

out, and even estimate the time required by the company to carry out its mining business [1-3]. This is 

the background for doing research as a final project with the calculation of the coal resources of PT. 

Sentosa Prima Coal. 

 

PT. Sentosa Prima Coal as the owner of the Mining Business Permit area covers an area of ± 2,000 Ha. 

In calculating the resources of a mineral deposit, a method is needed according to the mineral deposit 

conditions [4-6]. Against this background, to calculate coal resources at PT. Sentosa Prima Coal used 

the cross-section method. In line with the company's plan to anticipate market demand for increasing 

coal demand and the company's efforts to use coal as a substitute for oil, the company conducts 

exploration to find a substitute for petroleum [7], namely coal. Calculation of resources is a job 

determining the amount of volume or tonnage of minerals that are economically feasible to 

cultivate [8-9]. This resource calculation is carried out to increase confidence in the amount of 

(measured) coal resources prior to mining in an area. 

 
2.  Methodology 

The methodology used in this study is a quantitative method, namely observing actual measurements in 

the field, which aims to obtain results/images which data will later process to provide an actual figure 

of the field [10]. The data collection technique was carried out by literature study, field observation, 

interviews, and data analysis. 

 

 

The Literature Study phase was carried out by collecting information sources related to research 

activities originating from references related to the problems at hand. The field Observation stage is 

carried out through field observations to directly observe the research location's situation, conditions, 
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and activities. The data obtained in this technique are topographic, geological data, drill data, and the 

direction of the slope of the coal seam [11]. During field observations/observations, discussions were 

held, which included field data processing and analysis of the results of data processing obtained. 

Interviews with field instructors and people who are competent with discussions about the company.   

 

Data Analysis Techniques, data processing is carried out with the help of Surpac 6.6.2 software. The 

preparation of the report is accompanied by the presentation of data in the form of maps, pictures, and 

tables that can assist in the delivery of information on research results. For coal volume calculation, the 

cross-sectional method is more suitable for sediment types with sharp contacts such as tabular shapes 

(bedding or veins). Exploration patterns (drills) are generally regular along the cross-sectional line, but 

in the case of deposits to be mined underground, they generally have irregular drill patterns (e.g., fan 

drilling systems) [13]. The weighted average of the sections will be extended to volume up to half the 

distance between the sections [14]. This method can be applied horizontally to vertically dispersed 

deposits such as intrusive bodies and reef limestone. Besides that, it can also be applied vertically (cross-

section) for sediments that tend to spread horizontally, such as sill and layered deposits.  

 

V = L . (S1 + S2) / 2 …………………………………………………………………………(1) 

Where: V = Resource volume (m³), S1 + S2 = Area of each cross-section (m²), L = Distance 

between one cross-section to another (m) 
 

3.  Results and discussion 

3.1 Topography 

The shape of the surface, which is the surface of the research location, is topographic data, which is 

primary data in the research area. The topographic data consists of point coordinates and elevation data, 

which describe the topographical conditions at the research site as a surface boundary that will be a 

reference in modeling coal deposits, in-pit design, and calculations to determine the volume of 

Overburden [6]. 

 

The data needed to calculate the volume of coal using the cross-section is the upper limit which is limited 

by the highest elevation of the research area, namely at an elevation of 78 masl, for the lower limit (seam 

c floor), which is limited to the lowest elevation from the modeling results with the help of the Surpac 

software is 32 m. 

3.2 Coal Modeling 

Coal modeling determines the shape and distribution of coal seams, including the location/position, 

depth, slope, and several coal seams contained in the research area. Coal modeling is done by correlating 

drilling data consisting of thickness, elevation, roof, floor, and outcrop data [1]. 

 
Table 1. Coal Resource Volume 

Seam Volume (BCM) Tonnage 

(ton) 

a 1.831.804 2.381.345 

b 1.652.518 2.148.273 

c 1.640.689 2.132.896 

Total  6.662.514 
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Figure 2. The modeled coal resource  

 

From the drilling carried out as many as ± 199 points with the spacing between drill holes ranging from 

50 - 100 m, the drill hole data used in this study was 107 points based on the results of data processing 

that the researchers determined based on the prospect area boundaries that had been determined 

previously [1]. The drilling, survey, and coal quality data are processed, analyzed, and then re-evaluated 

to determine the number of seams, rock stratigraphic sequences, and coal distribution. The results of 

this evaluation are then processed using software to determine the geological model. The ultimate goal 

of this evaluation is to determine the number of coal resources and measured resources with a stripping 

ratio to be followed up towards mining [3]. 

The coal modeling process is carried out in the following stages, determination of coal seams and 

correlations from drilling and outcrop data, namely data containing survey data containing coordinates, 

elevation, and total depth of drilling points and outcrop points [4-5]. In addition, lithological data 

contains roof elevation, floor elevation, thickness, and naming of coal seams. Determination of coal 

seams and correlations from drilling and outcrop data, namely data containing survey data containing 

coordinates, elevation, and total depth of drilling points and outcrop points. In addition, lithological data 

contains roof elevation, floor elevation, thickness, and naming of coal seams. Determination of the rules 

in the modeling that will be used [8-9]. The method used is the cross-section method, with the distance 

between sections being 100 meters which are used as the continuous direction of coal distribution. 

Processing survey and lithology data with the help of software. Topographic data is used as the upper 

limit of the coal modeling. Examination of the results of the coal modeling that has been carried out, if 

it produces a model that is not suitable, then the survey data and lithology and the determined modeling 

rules are carried out, and then repeats the modeling stages that have been carried out (figure 1). 

The modeling result is a geological model of coal, which is displayed in the form of floor and sub-crop 

contours of the coal seam based on the drilling data; three coal seams can be modeled, namely seam A 

and seam B, and seam C with a thickness for each seam, namely seam A 1.25 m - 4.24 m, seam B 0.4 

m - 2.5 m and seam C 1.3 m - 3.7 m. The distribution of coal is generally in a northwest-southeast 

direction with a strike N of 3250° E with a seam slope of 90 – 170, with a dip of 14°. Based on the 

calculation of coal resources using the cross-section, there are 3 (three) seams; the number of coal 

resources in the research area is 2,753,488 tons in Seam A, 2,462,694 in Seam B, and 2,857,750 in Seam 

C. The number of coal resources is calculated using the method cross-section contains 3 (three) seams, 

total coal resources in the research area are 2,381,345 tons in Seam A, 2,148,273 tons in Seam B, and 

2,132,896 tons in Seam C (table 1). 

 

3..3 Geotechnical Recommendations 

The stability of a slope in rock is influenced by the geometry of a slope, rock structure, physical and 

mechanical properties of rock, and external forces acting on the slope (figure 2). The slope and height 

of a slope greatly affect its stability; the greater the slope and height of a slope, the less stable it is. The 

safety factor of the rock types in the study area is considered [5].  
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Figure 2. Single slope (left), Overall slope (right) 

 

Single slope obtained a level geometry of 600 with a height of 10 meters and a bench width of 5 meters. 

The safety factor value shown from data processing results using Slide software is 6.3, and it can be 

ascertained that the level is in the safe category [7]. The slope on the overall slope is designed to be the 

same as the single slope; the processing results obtained an overall height of 50 meters with an overall 

angle of 460. The safety factor value is shown in the results [11]. 

3.4 Pit Limits  

The determination of limits for mine planning at PT Sentosa Prima Coal is based on the topography of 

the research area and the coal floor of Seam C and the level conditions recommended by the company, 

which have a limit of SR 1.4 with an area of 115 Ha. On the second style of figure placement, you should 

show which picture you mean, such as Figure 2 left or figure 2 right [13]. 

 

4.  Conclusion 

The number of coal resources is calculated using the method cross-section contains 3 (three) seams, 

total coal resources in the research area are 2,381,345 tons in Seam A, 2,148,273 tons in Seam B, and 

2,132,896 tons in Seam C. Resources Modeling of coal resources that have been produced for a 

mining plan of 115 Ha there is 3 (three) resulting in a stripping ratio (SR) of 1:4 with of the 

volume of measured coal resources of 6,662,514 tons and volume of Overburden (OB) of 

24,779,981 Bcm. 
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