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ABSTRACT

Mining is an activity carried out to take depositsminerals below the earth's surface, one of wisctoal. To calculate
how much money is spent to buy minerals? Anothieg tigreed in the calculation of reserves is asaai® for economic
evaluation, whether regional research is feasibl@aot feasible. Research conducted at PT. Panc&anya Abadi, Kutai
Lama, Anggana District, Kutai Kartanegara Regernegst Kalimantan, where the calculation is done gsincomputer-
based program, Minescape 4118.In this study thekbinodel method is used to determine the optim&inpial area for

mining activities, from the block model is madeobdsblock batter (with the contour structure a® tlower boundary and
topography as the upper limit), so that from thédsblock we can make reshgraph based on the strppatio value of

4.6: 1, from the results of the reshgraph can hbemteined the potential area to be mined marked w#ttiain colours. The
results of the research that has been carried obtained seam A coal seam modelling has a thickofe321 meters and
seam B 5.19 meters. The calculation of mining reserobtained by coal is 13,074,635.12 MT, overhurde

60,532,994.96 BCM, and so a stripping ratio of 4L6s obtained.
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INTRODUCTION

Background

Coal is a strategic quarry and one of the nati@margy raw materials that has a major role in nati@evelopment.
Information about coal reserves is the most bdmingtin planning a mining business activity. lc@mmon knowledge that
the mining sector is one of the business sectatshtds a very large investment value with manysriblat will be faced when
the business runs. To reduce the level of riskoe$ lthat is large enough, it is necessary to dg eareful planning and
calculation to determine the success of the pramtuctarried out. In addition, efforts should alsorhade to maximize coal
reserves owned. Then in order to realize that Riic&an Surya Abadi needs to do long-term planfaunthe coal mining
activities to be carried out. Coal reserves arg pérthe indicated and measured coal resources dhatbe mined
economically. In its determination, to classify ba@esources into coal reserves must consider lalieg factors such as mining
methods, economic, marketing, illegal, environmiestzcial and government regulations. So then sigiéng coal mining it

is necessary to consider several technical aspsath, as the determination of potential areasdésgn of the mining
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deadline to the design of the pit design. Thesamaters are a reference in getting the value dfomeed reserves.

METHODOLOGY

This research was conducted in several stageglingyre-field stage, field stage, and post-figkbs.
Literature Study Stage. The Literature Study Pleaselucted for this research includes:

Literature

This literature study activity is intended to filigrature related to research so that it can lrethe conduct of this research.
Literature can be in the form of books relatingHis research and use regional geological mapsegidinal accomplishments

maps as further literature material in order td fimit more deeply the geological conditions instuely area.
Formulation of the Problem

Conducted in accordance with the aims and objextofethis study. The purpose of this research isgtimizing the
mining pit based on the specified stripping ratid @alculating coal reserves so a design is neertigidg to determine the

mining boundaries in the study area.
Field Orientation Stage

The field orientation is an introduction to the quany where the research was conducted, observaifotie planning
location to be mined, topographical conditions, thecess of activities taking place in the fielddathe geological

conditions of the research area.
Data Collection Stage

At this stage, data collection will be carried eutich will later be used for block model constroatiand mining reserve
calculation. The data source used in this studsendary data, the following explanation: Secondiata sources are
data obtained from the results of previous studiged,other supporting data from the company. Therstary data used in

this study include:
Resume Data Survey and Resume Lithology Data

Data from exploration drilling is needed to detarenthe location and condition of coal depositsnirtbe drill data, it can
be seen the coordinates of the point of the doilhfy rock composition layer (lithology), coal roafd floor elevation, coal
thickness, coal seams, and the quality of the iteelf. Data from exploration drilling is neededdsetermine the location
and condition of coal deposits. From the drill datacan be seen the coordinates of the point efdtll point, rock

composition layer (lithology), coal roof and floglevation, coal thickness, coal seams, and thetguadlthe coal itself.
Regional Concession Map

Is a coordinate data boundaries of the area oftindy area that aims so that the study area dde=xneed the boundaries

with other regions.
Topographic Map

Topographic data is required for knowing the shafpihe surface morphology. Topographic data arallspresented in
the form of maps. This map is used to plot the timsiof the drill holes to match the actual coratis. In addition, this

map is also useful in calculating coal reservesibse it is used as the upper boundary at the tinpi design.

Impact Factor (JCC): 5.1484 NAAS Rating 2.07
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Geometry Levels

Level geometry data needed for designing the mpitieisigning the pit required data of slope heiglaipe the safety factor

of the geometry level is declared safe.
Data Processing and Data Analysis Stage

The research began with a literature study and lsigges of data collection performed simulatiom®delling and

calculation) using software Minescape 4,118. Thges of data processing and data analysis inchedtaliowing:
Geological Modelling
To make a pit design, the following stages nedaktdone:

e Making Topographic Contours

Topographic contours are required foreknowing therphological form of ground level. In topographyntmur mining

activities are used to determine the outcrop pdimiscrops).
* Making Geological Database

The database of geology isa combination of explmmadlrill data in the form of survey data and lithgy data from

correlated drill points. This data provides conidlesnformation about the unit equivalents of thiél goints.
*  Making Contour Structure

Contour structure is data describe the positiolocation of coal that is below the surface with kmoelevation of each
contour. The purpose of making the contour of thecture is to determine the pattern of spreadhefdal roof (top layer)

and floor (bottom layer) and provide an overvievitef direction and slope of the coal

e Making Cropline Seam Lines

Cropline is an imaginary line that connects thecmyis of topographic contour intersections with toatours of a coal

structure. Cropline is made with the aim to deteerthe pit limit to be made.

Pit Design

After Geological Modelling

the next step is to design a pit by making blocldeta@onstruction and calculating coal reservesamatburden to get the
SR value determined by the company so that it ¢endutermost pit limit is to be made in accordaméth the

predetermined stripping ratio, the pit design staaye as follows:

Making Block Model Construction
Making block model construction conducted in theaaof reserve distribution that has been modeltednely the

structure contour.

Calculation of Coal Reserves and Overburden

The calculation is performed using the block madethod with the formula of the beam or prism plane.

The calculation uses the help of Microsoft Excethia form of tabulating data containing overburgelume and tonnage

of coal which aims to determine the appropriatg@ging ratio.
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Reshgraphic Modelling (Reservesraphic)

Function to Describe

The values ireach block resulting from the calculation of a é¢dirick into acolour gradation. From this reshgrapl
modelling it can be determined the optimum area to be mirasgd on the SR determined by the comj

Final pit design

Making pit design that has beenaccordance with the SR and the amount of resedeg&ermined by the compa

Results

In this section contains conclusions obtained aftenpleting the data processing stage. The comelusas obtained aft

the pit design and th@al result of all the problems discuss

RESULTS AND ANALYSIS

PT. Pancaran Surya Abadi

PT. Pancaran Surya Abadi is a national private @mpengaged in the coal mining industry locatedsalok Pala
Village, Muara Badak District and Kutai Lama ‘Yage Anggana District, Kutai Kartanegara Regencyt Kalimantar

Province, covering an area®®91 hectares with a Mining Business Operatioreh&
(IUP-OP) Number 540/025 / IL-OP / MB-PBAT / I1X / 2009 dated September 10, 2(
Processing and Analysis of Data

The processing and data analysis is done at PTaPan Surya Abadi, Desa Kutai La (site) and Villa Tamara Housin
Samarinda (office) for approximately four monthsite early days of the study, the majority of\atiés were carried o
in a field orientation to find out the topographiytbe study area. In addition, the reseadata was collected to support

data processing and data analysis.
Geological State

Regionally the research area BT. Pancaran Surya Abadi has the main geologicattste found in the Balikpap:
Formation.In the study area based on the groupingal deposit types and geological conditions tkédr to (SNI 5015

2011), the study area is included in the singeological group.

Based on drill data in the Mining Business PerméaaofPT. Pancaran Surya Abadi, there are 6 coal seaerns,

is a table of drill data that illustrates the dimttion of coal in the mining permit areaPT. Pancaran Surya Abg

I PMMiap of Geoclosw PT. PAMCARARM SUORYS ABsA 0 I

> - = ;:L

| Inderx of s

Figure 1: Regional Geological Map of PT.PSA.
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Table 1: Coal Lithology Data Resume

Hole Id | From | To | Thickness | Lithology | Seam
PSAO0:| 84 12.3 3.9 CO A
PSA0: | 38.8 | 434 4.68 CO B
PSAO0:| 6.3 14.5 8.2 CO B
PSAO0:| 265 | 26.9 0.45 CO C
PSA 0. | 5.58 7.3 1.72 CO C
PSA0:| 36.5 37 0.5 CO D
PSA0:| 7.6 11.39 3.79 CO A
PSAOQf | 26.6 | 27.5 0.9 CO C

Table 2: Coal Resume Survey

Hole Id X Y A Hole Deep
PSA 0. | 536496| 99540834 58.671 50
PSA 0: | 536431| 9953998 39.824 50
PSA 0 | 536384| 9953935 35.532 50
PSA 0 | 536442 9954179 49.565 50
PSA 0% | 536391| 9954112 32.632 50
PSA 0¢ | 536340| 9954044 36.11 50
PSA 07 | 536394| 9954287 40.818 50
PSA 0¢ | 536347| 9954219 31.356 50
PSA 1( | 536336 9954371 37.928 50
PSA 1. | 536234| 9954235 48.298 50

Situation of Topography

Topographic map is a picture of the surface ofghgh that can be identified in the form of natwadl artificial object.
The topographienap presents objects of the earth's surface witthtecalculated from the surface of the sea waiel
drawn in the form of contour lines, where each aantine represents one hei¢ The highest area in the mining busin
permit area belongs to PPPancaran Surya Abadi has the highest elevatiorD0frieters above sea level. Whereas

lowest elevation is at the level of 10 meters alspe leve

Miap of Topogsraphic PT. PSS

Figure 2: Topographic Map of PT. PSA.

Coal Modelling

In this research, coal modelling conducted to determine the distribution, strdedue, dip and thickness of coal in 1
study area. Data from exploration drilling reswte processeto provide an overview of trcondition of coal deposits in
PT. Pancaran Surya Abadi. Following are the stajartin coamodelling:
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PlottingDrilling Data

There is a Data Processing Activity

Whereresearchers place drill points whose data have bb&ined rom exploration drilling activities and presentedai
topographic map of the study site. Drilling by FPlancaran Surya Abadi in the study area amount&é@8arilling points

The highest elevation of drilling is at 82.87 metexhile the lowest elevion is at 23,962 mete Drilling carried out in the

study area is drilling depth of = 100 meters frdma surface. The distribution of drill points candeen in Figure
Correlation of Rocks

From the results of drill data generatethe so-calleddg drill is obtained data that lists the depth ealwhere a rock
layer was found. With the drill log data and caatiglg it, we can find 6 coal seams at PT. Panc&anya Abadi
However, the coal seam used in the northern blockained 2 seams, namely seam A with an averagkniss of 2.2,

meters ad seam B with an average thickness of !
Structure Contour Modelling

This structure contour is in the form of roof sture contour and floor structure contour. Making tontour of the roc
structure and the contour of the floor struc will model the distribution of coal deposits thatllvbe calculated a
reserves in the study area. Contour roof struatutiee upper limit of coal deposits with rocks abpowhile the contour «

the floor structure is the lower limit of coal degits with rocks below.

After modellingthe contours of this structure, we will get a cioplfrom themodellec coal deposit. Cropline is
an imaginary line that connects the intersectiomtgobetween the topographic contours and the cositol the coal

structure. Map of the contour structure of the gtaika can be seen in Figuiand Figure5.

nimp of the distribuation of B0 points S
ot alien = F= S

TN

—

e AT - =rs E——] oo

Figure 4: Contour Structure of Seam A
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Figure 5: Contour Structure of Seam B.
Solid Batter Block Method Study

Before making a solid batter block, the first thiegdo is to make an intersection that functionstike blocks and strips
that will later be changed to solid after whichadcalation of each seam will be displayed in thenfef tables on each
batter block (solid). The more solid batter blockade, the more solid batter block results are nbthi The amount of
solid or not does not affect the calculation resaltd if there is only a very thin difference. Tisislue to the calculation of
a solid batter block meeting unlike the cross secthat still has a distance. The size of the doditler block is only used
for the continuation of mining scheduling. Calcidas using the solid batter block method are vagyehis is due to an
automated system only if not careful will slow dowre calculation process itself as when making la dmtter block,
making a solid batter block must be understood leeatherwise the software will not be functionprgperly and will
result in incorrect calculation. This method alsatoanatically calculates the relative density of Icediich will
automatically simplify and can immediately deterenithe tonnage of coal to be extracted or minedawitthaving to
multiply again with the coal density. Calculatiamsing the batter block solid method in this studyrevcarried out in the

area distribution of structural contours in theaare

Research, then blocks are made which later each bias a stripping ratio value, the stripping ratidue of each
block will be marked with colour variations. Frommetblocks that are known the value of strippingoraan be made

mining limits based on the recommended SR (stripp@tio) company that is a maximum of 15: 1

Figure 6: Solid Block.

www.iaset.us editor @ aset.us



8 Ir. Sakdillah, M.M & Ir. Tommy Trides, S.T., M.T

) }..f'i"@-.*\} va
i

[\\/

! ‘L“f 5
¥ &

'k

Ee
i

iM |

1

Figure 8: Resgraph SR.

Mining Design

To design the mining activity plan of PT. Pancagamya Abadi provides recommendations for pit degigometry in the
study area with a single slope angle of 50 °, lmgh and side wall and for the low wall followinbe coal bedding and for
overall slope is 41.17 ° the width of each levedaés at 3 meters and the level height is 10 meldiring activities carried

out to a depth of - 43,626 meters.

Based on the recommendation, a pit with RL (reglee®stl) of mining is generated at -40 elevationtloa contour

of the coal floor to elevation in the topographiean A map of the pit design can be seen in Fidure
Pit Design

After modelling the blocks and calculating the voki in each block, the next step is to optimize pitedesign by

determining the optimal boundary of the pit. Detieration of boundary pit, first make a tabulatiomtzining overburden
volume and tonnage of coal which aims to providgsing ratio values for each block. Optimizatiananly done by
using the Microsoft Excel application that is gexted from the calculation of the block model volutingt was previously
created. The data needed to determine the boumitaaye the names of each block, the total volufeagh block, coal
tonnage, and the total volume of overburden. Opiimgi pit design with Microsoft Excel can make isgdo limit blocks

that have planned stripping ratio constraints. ©Othan that also makes it easier for researchergetothe estimated

stripping ratio in the design of the pit to be matiiee planned stripping ratio value is less th#&n 4.

Impact Factor (JCC): 5.1484 NAAS Rating 2.07
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Areas that have an estimated stripping ratio valeermined by the company are indicatedarea blocks in
blue-green colour i.eblocks that have stripping ratio valuof less than 15: 1. And then the researcher carmate the

optimal pit limit by integrating the blocks intoelpit design planning with the help of a computesten.

Figure 9: Map of North Pit Block Design PT. PSA.

Coal Reserves Calculation Results

In this study reserve calculations are performedguthe triangle method. The triangle method isdutsecalculee coal
reserves. The calculation is done by determinirg hbundary that becomes the calculation param#ter]imit for
calculating the volume of coal and the tawaste namely the topography (surface) as the uppet &mdl pit design is use

as the lower limit.

Reserve calculations using the butter block sokdhmd, as previously explained, the calculatiom dain be see

in table 3. following:

Table 3: Reserve Calulation Results with the Triangle Methoc

1 Orverburden 6053200406 | BCM
2 Tonnase 13.074.635,12 MT
Coal
Strippi
3 PRInS 4.6
Eatio

Stripping Ratio

Based on the results of processing and calculatiguits in the northern block of PT. Pancaran Sukpadi by using solit

block butter obtained coal reserves of 13,074,683MT with total wast
60,532,994.96 BCM, then the strippingio calculation is as follows:
* SR (stripping ratio) = Total volume of was
e Coal tonnage= 60,532,994:98,074,635.1
e =4.62980376924.6

So that the pit design results obtained total ceaérves mined with overburden 60,532,994.96 BCivhdge
13,074,635.12 MT and to obtain an overall SR o#6.0 in accordance with SR recommendations fromcthapany

which is a maximum of 4.6: 1.
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CONCLUSIONS AND SUGGESTIONS

Conclusions

Based on the results of research conducted at &caPan Surya Abadi obtained the following results:

The pit limit in the study area is designed wittiegth of £ 100 m, ranging from topographic elevatio + 60 m,

down to -43 m.
Estimated results of mined reserves and

Mining overburden calculated using the triangle et with Minescape 4.118 software is as followsnfage
coal 13,074,635.12 metric tons and Total waste30994.96 bcm.

Stripping ratio obtained 4.6: 1.

Suggestions

Based on observations and results of research ctedlat PT. Pancaran Surya Abadi made the followurggestions:

It is better to design an optimization pit by acgamying costs to produce an optimization pit withegstimated

profit for the company.

Perform the comparison of the results of the resealculation with the block model method, crosstiea or

with the polygon method in the Minescape applicatio

Done sequence design mining.
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