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Greetings from Cooperative
International Network for Earth Science
and Technology (CINEST)

We are facing with global environmental 
problems with problems on resources depletion 
at behind. In particular, the rapid increases in 
mineral resources and energy consumptions 
have cast a shadow over the sustainability of 
human activities. The CINEST was founded 
in 2008 to enhance cooperative studies and 
activities by young researchers and engineers, 
because their boldly tackles must be keys and 
absolute foundation to solve problems found on 
the earth, especially in Asia and Africa. I would 
like to emphasize to young researchers that 
performing research “by hand” rather than “by 
manual” may develop their potential to find new 
solutions.

This international symposium started from 2008 
cooperating with The JSPS International Training 
Program during 2008 to 2012, supported by 
Mitsui-Matsushima Co., Ltd. from 2013 to 2020, 
and supported by Leading an Enhanced Notable 
Geothermal Optimization (LENGO) Project of 
Science and Technology Research Partnership 
for Sustainable Development (SATREPS) from 
2021. The important objective of the symposium 
is strong networking of young researchers to 
enhance international collaboration to solve both 
of global and domestic problems on mineral 
resource and environment.

Finally, I would like to sincerely thank all of the 
organizations and participants, and believe the 
symposium will provide fruitful successes for all.

Welcome to “International Symposium on Earth 
Science and Engineering 2023.”

Yasuhiro Fujimitsu
CINEST Chair

Organizing Committee (CINEST)

Chair:
Yasuhiro Fujimitsu (Kyushu University, Japan)

Vice-Chairs:
Yuichi Sugai (Kyushu University, Japan)
Budi Sulistianto
 (Institute Teknologi Bandung, Indonesia)
Vladimir Kebo
 (VŠB - Technical University of Ostrava, Czech Republic)
Xiaoming Zhang (Liaoning Technical University, China)

Members:
Keiko Sasaki (Kyushu University, Japan)
Hideki Shimada (Kyushu University, Japan)
Akira Imai (Kyushu University, Japan)
Yasuhiro Yamada (Kyushu University)
Takeshi Tsuji (Tokyo University)
Rudy Sayoga Gautama
 (Institute Teknologi Bandung, Indonesia)
Pavel Stasa
 (VŠB - Technical University of Ostrava, Czech Republic)
Thitisak Boonpramote
 (Chulalongkorn University, Thailand)
Sugeng Surjono
 (Gadjah Mada University, Indonesia)
Wisup Bae (Sejong University, Korea)
Nguyen Xuan Huy
 (Ho Chi Minh City University of Technology, Vietnam)

Secretariat:
Akihiro Hamanaka (Kyushu University, Japan)



Steering, Publication and
Fund Committee

Chair:
Jun Nishijima (Kyushu University, Japan)

Members:
Akihiro Hamanaka (Kyushu University, Japan)
Mitsuo Matsumoto (Kyushu University, Japan)
Arata Kioka (Kyushu University, Japan)
Tatsunori Ikeda (Kyushu University, Japan)
Takehiro Esaki (Kyushu University)
Akane Ito (Kyushu University)

Advisory Committee

Chair:
Hideki Shimada (Kyushu University, Japan)

Vice-Chairs:
Hikari Fujii (Akita University, Japan)
Richmond K. Asamoah
 (University of South Australia, Australia)

Members:
Aryo Prawoto Wibowo
 (Institute Teknologi Bandung, Indonesia)
Hikari Fujii (Akita University, Japan)
Katsuaki Koike (Kyoto University, Japan)
Hiroshi Takahashi (Tohoku University, Japan)
Naoki Hiroyoshi (Hokkaido University, Japan)
Takehiko Tsuruta (Hachinohe Institute of Technology, Japan)
Altantuya (Mongolian University of Science and Technology, Mongolia)
Mingwei Zhang
 (China University of Mining and Technology, China)
Nuhindro Priagung Widodo
 (Institute Teknologi Bandung, Indonesia)
Arif Widiatmojo
 (National Institute of Advanced Industrial Science and Technology, Japan)
Atsushi Sainoki (Kumamoto University, Japan)
Shinji Matsumoto
 (National Institute of Advanced Industrial Science and Technology, Japan)
Sugeng Wahyudi (NITTOC CONSTRUCTION CO., LTD, Japan)
Tatsuya Wakeyama
 (Tokyo Institute of Technology, Japan)

Editorial and Awarding Committee

Chair:
Akira Imai (Kyushu University, Japan)

Members:
Takashi Sasaoka (Kyushu University, Japan)
Akihiro Hamanaka (Kyushu University, Japan)
Naoko Okibe (Kyushu University, Japan)
Hajime Miki (Kyushu University, Japan)
Kotaro Yonezu (Kyushu University, Japan)
Hideki Mizunaga (Kyushu University, Japan)
Jun Nishijima (Kyushu University, Japan)
Saeid Jalilinasrabady (Kyushu University, Japan)
Toshiaki Tanaka (Kyushu University, Japan)
Mitsuo Matsumoto (Kyushu University, Japan)
Arata Kioka (Kyushu University, Japan)
Tatsunori Ikeda (Kyushu University, Japan)
Takehiro Esaki (Kyushu University)
Akane Ito (Kyushu University)
Keigo Kitamura (Kyushu University)
Kosuke Egawa (Kyushu University)



 

Nov. 30, 2023 

9:00~ 9:05 Opening Session 
9:05~ 9:40 Plenary Lecture I: 

Education Programs and Research Activities in the Graduate School of International Resource 
Sciences, Akita University 

Hikari Fujii (Akita University, Japan) 
9:40~ 10:15 Plenary Lecture II: 

Sustainable Processing of Precious and Critical Minerals 
  Richmond K. Asamoah (University of South Australia, Australia) 

10:15~ 10:40 Coffee Break 

10:40~ 12:00 Technical Sessions 

12:00~ 13:00 Lunch 

13:00~ 14:40 Technical Sessions 

14:40~ 15:00 Coffee Break 

15:00~ 16:20 Technical Sessions 

16:20~ 17:40 Poster Session 

18:00~ 19:30 Banquet 

 

Dec. 1, 2023 

9:00~ 10:00 Technical Sessions 

10:00~ 10:20 Coffee Break 

10:20~ 11:50 Technical Sessions 

11:50~ 13:00 Lunch 

13:00~ 14:30 Technical Sessions 

14:30~ 14:50 Coffee Break 

14:50~ 16:20 Technical Sessions 

16:30~ 17:00 Awards Ceremony* & Closing Session 

 
* Best Papers, Best Presentations and Best Posters will be announced at the Awards Ceremony. 



Contents 

Paper 
No. Paper Title Authors Page 

Prenary 
I 

Education Programs and Research Activities in the 

Graduate School of International Resource 

Sciences, Akita University 
Hikari Fujii 1 

Prenary 
II 

Sustainable Processing of Precious and Critical 

Minerals 
Richmond K. Asamoah 1 

1 

A Review of Dyking Processes in Arus-Bogoria 

Geothermal Prospect, Kenya: Inferences from 

Gravity and Seismic Data 

Josphat Kyalo Mulwa 2 

2 

A Study on Chemical and Physical Properties of 

Indonesian Copper Slag as Natural Aggregate and 

Cement Substitute Materials for Concrete 

Patria Kusumaningrum, Fadhila 

Achmadi Rosyid 
7 

3 

An Analysis with An Agent-based Simulation on 

Social Acceptance of A Geothermal Project in 

Oguni Town, Japan 

Kotaro SHINOZAKI, Jun 

NISHIJIMA, Tatsuya 

WAKEYAMA 

13 

4 

Analysis of Air Quantity and Temperature 

Conditions in the Long Mine Development Tunnel 

Using Computational Fluid Dynamics 

Fadli Zaka Waly, Nuhindro 

Priagung Widodo, Agung Limowa , 

Ahmad Ihsan, Agus Chandra 

Wibowo 

17 

5 
Analysis of Ventilation Heat Control in Cut and 

Fill Underground Mine Working Area 

Nuhindro Priagung Widodo, 

Lachlan Arya Rhaditya , David 

Andrew Purba, Fadli Zaka Waly, 

Ahmad Ihsan, Jianwei Cheng, 

Satria Rum Syachran, Taruna 

Fadillah, Halumi Nur Khamidah 

23 

6 

Application of Geostatistics to Mineral Resource 

Modelling and Estimation: Case Study of Gofolo 

Hill Iron Ore Deposit, Western Liberia  

Leo Klah Wilson, Aaron K. 

Waswa, Daniel W. Ichang'i 
28 

7 

Application of graphical and statistical 

methodologies to determine geochemical processes 

in groundwater systems 

Japhet Kanoti, Daniel Olago, 

Christopher Nyamai and Tabitha 

Githinji 

33 

－ i －



8 

Application of 

Multispectral-Camera-Mounted-UAV and Spectral 

Reflectance Indexing in Identification of Placer 

Deposit Magnetite 

Brian Bino Sinaice, Jun Abe, 

Narihiro Owada, Hajime Ikeda, 

Hisatoshi Toriya, Zibisani Bagai, 

Elisha Shemang, Tsuyoshi Adachi 

and Youhei Kawamura 

37 

9 

Application of New Ground Improvement 

Technique in Tunnel Floor to Control Floor Heave 

under Weak Strata 

Ryutaro Shimizu, Xiaohu HU, 

Hideki SHIMADA, Takashi 

SASAOKA, Akihiro 

HAMANAKA 

43 

10 
Applying CCS technology to the development of 

methane hydrates in sandy sediments 

Yoshitaka Ota, Kosuke Egawa, 

Arata Kioka and Yasuhiro Yamada 
47 

11 

Assesment of Primordial Radionuclides in 

Mamuju’s Soil: Implication for Environmental 

Exposure and Human Health 

Sherina Wijaya, Very Susanto, Eka 

Djatnika Nugraha 
49 

12 

Assessing Gold Adsorption Properties of 

Carbonaceous Materials of Different Maturity 

Levels 

Francis Kwaku Darteh , Gideon 

Mawuli Kobla Gbedemah, Clinton 

Addae, Abdul-Wasiu Mamudu and 

Martin Afe Kojo 

52 

13 

Assessment of Subsurface Structure Associated 

with Hydrocarbon Migration and Accumulation in 

the Middle East; Gained from Seismic Attribute 

Analysis 

Samim Khair Mohammad , Takeshi 

Tsuji , Chanmaly Chhun  
56 

14 

Assessment of Total Mercury Levels in soil and 

groundwater: Case Study Chami City and Its 

Environs in Mauritania 

Mohamed Mamoune MAHA, 

Akito MATSUYAMA, Takahiko 

ARIMA, Atsushi SAINOKI 

60 

15 

Automatic Detection and Evaluation of Soil 

Failure Pattern during Bucket Excavation for 

Sandy Soil 

Tomoaki Satomi, Naoya Yaguchi, 

Xiaodong Liu, Hiroshi Takahashi 
65 

16 
Beneficiation of a Low-grade Lithium Ore from 

Eastern Kazakhstan 

Daulet Sagzhanov, Junichiro Ito, 

Batnasan Altansukh, Labone L. 

Godirilwe, Sanghee Jeon, 

Kazutoshi Haga, Atsushi 

Shibayama 

71 

－ ii －



17 

Bio-oxidation of double refractory gold ore using 

mixed bacteria  including organic 

carbon-decomposing species prior to cyanidation 

Takimoto Ryusei, Suyama Ikumi, 

Okibe Naoko, Sasaki Keiko 
74 

18 

Characteristic of Quartz Sand Material and 

Associated Minerals as By-Product of Alluvial Tin 

Processing in Bangka and Belitung Islands, 

Indonesia 

Shelia Dwi Utami, Mohamad Nur 

Heriawan, Nurulhuda Halim, 

Rubiarto, and Ichwan Azwardi 

76 

19 

CHARACTERISTICS STUDY OF CLEATS IN 

THE "SEAMS D & E1" COALS OF THE 

MUARA ENIM FORMATION, TEGALREJO 

AREA, MUARA ENIM DISTRICT, SOUTH 

SUMATRA PROVINCE, INDONESIA. 

Muhammad Kemal NAHROWI, 

Basuki RAHMAD, Muhammad 

Ardian NUSA,Irham 

YARHAMKA 

82 

20 

Characterization of groundwater 

hydrogeochemistry in the arid Wajir region, 

Kenya. 

Githinji Tabitha Wambui, Kuria 

Zacharia Njuguna, Christopher 

Munyao Nyamai, Kotaro Yonezu, 

Japheth Rugendo Kanoti 

86 

21 
Combination of microbial As(III) oxidation and 

waste Fe-sludgefor As removal 

Yuika Kawazoe, Yuya Sato, Taiki 

Katayama, Tetsuo Yasutaka, Naoko 

Okibe 

90 

22 

Comparative Study of the Flotation Performance 

of a Novel Collector, 2-Octylthio(aniline), and 

PAX on Sulfide Ores 

Jia Zhao, Labone L. Godirilwe, 

Kazutoshi Haga, Manabu Yamada, 

Atsushi Shibayama 

92 

23 

Complete gold extraction from double refractory 

gold ores by thiourea after bio-oxidation of 

sulfides using mixed culture 

Ikumi Suyama, Ryusei Takimoto, 

Kojo Twum Konadu, Yuji Aoki and 

Keiko Sasaki 

96 

24 

Constraining the Resistivity Structure of High 

Temperature Geothermal Systems using 

Subsurface Hydrothermal Alteration Data. Insights 

from Olkaria Geothermal System, Kenya. 

Victor Otieno, Ammon Omiti, 

Cosmas Rutto 
100 

25 Costa Rica Country Update Jessica Arias Hernándeza 105 

26 Country Report for Kenya (1) L Makori 106 

27 Country Report for Kenya (2) J. TOWETT 107 

28 COUNTRY REPORT OF PAPUA NEW GUINEA Caroline. Lepatu 108 

－ iii －



29 

Depression of sphalerite floatability by extracting 

anglesite as a pretreatment of flotation for complex 

sulfide ores containing anglesite 

Shunki Tanaka, Kosei Aikawa, 

Ilhwan Park, Sanghee Jeon, Naoki 

Hiroyoshi, Mayumi Ito 

109 

30 

Detecting Land Surface Deformation in Olkaria 

Geothermal Fields: A Statistical Analysis of ESA 

Sentinel-1 SAR Images Using Python and Google 

Earth Engine API 

Gathecha Henry Munyaka 113 

31 
Detection and utilization of footstep induced 

vibrations with seismometers 

Kohei Nakayama, Tatsunori Ikeda, 

Takeshi Tsuji, Nimiya Hiro 
117 

32 
Development of Beneficiation Process to Recover 

Cassiterite from Primary Tin Deposit, Indonesia 

Topan Satria Gumilang, Ilhwan 

Park, Mayumi Ito, Naoki Hiroyoshi 
120 

33 

Development of eco-friendly technology for 

processing oxide ores from Kalmakyr mine for the 

recovery of copper and gold 

Bobur GAYRATOV, Bekhzod 

GAYRATOV, Labone L. 

GODIRILWE, Kazutoshi HAGA, 

Jeon SANGHEE, Atsushi 

SHIBAYAMA 

124 

34 Development of phase-separation CO₂ absorbents 
Taishiro Haraguchi, Takehiro Esaki 

and Yuichi Sugai 
127 

35 
Diagenesis of Sandstone Reservoir Around Tonle 

Sap Sedimentary Basin, Cambodia 

Sodika Diep, Chandoeun Eng, 

Monyneath Chea, Pothsma Chheuy 
129 

36 
Distribution Map of Hydrothermal Alteration of 

Kuju-Iwoyama in Kyushu, Japan 

Yuya Nakamura, Sachihiro 

Taguchi, Kotaro Yonezu 
135 

37 Djibouti Country Update Fathia Abdi 139 

38 

Effect of Average Particle Size on Minimum 

Explosible Concentration of Subbituminous Coal 

Dust from The Muara Enim Formation in 

Laboratory 

Dimas Agung Permadi, Nuhindro 

Priagung Widodo, Marlina 

Wahyunintan Putri, Salsabiela 

Firdausi, Fadli Zaka Waly, Ahmad 

Ihsan, Jianwei Cheng 

140 

39 
Effect of Low-Temperature Pyrolysis on Gas 

Content from Various Coal Ranks 

Raden Maria Ulfa, Yuichi Sugai, 

Theodora Noely Tambaria 
145 

40 

Effect of microbial community and solution redox 

potential on the bioleaching of tennantite 

concentrate 

Shota Kondo, Naoko Okibe 148 

－ iv －



41 
Effect of Substrate Ratios on Deer and Chicken 

Manure Co-Digestion for Biogas Production 

Jayen Aris Kriswantoro, 

Chiung-Hao Tseng, Chen-Yeon 

Chu 

150 

42 
Effects of Aquifer Ions on the Grouting 

Performance of the CO2-Induced Silica Gel 
Ichhuy Ngo, Xiaobin Zhai 154 

43 

Effects of Geomechanical Conditions on Impact 

Experiments on the Lunar and Martian Regolith 

Surfaces 

Takuma Ishii, Arata Kioka, 

Yasuhiro Yamada, Takumu 

Nakamura and Jyh-Jaan Steven 

Huang 

158 

44 

Effects of Mediators in Laccase-Mediator Systems 

on Biodegradation of Carbonaceous Matter in 

Double Refractory Gold Ores  

Cindy, Hirofumi Ichinose, Keiko 

Sasaki 
162 

45 

Embracing circularity in management of cooling 

tower fill packs. A case study of partnership 

between KenGen and Jua kali Entrepreneurs 

Rose Mathenge, Jun NISHIJIMA 

and Tatsuya WAKEYAMA 
164 

46 

Environmentally Friendly Gold Extraction from 

Flotation Concentrate Using 

Ammonia-Copper-Thiosulfate Leaching System 

and Additives 

Azizbek Buronov, Blackie Korul 

Yayabu, Labone Godirilwe, 

Sanghee Jeon, Batnasan Altansukh, 

Kazutoshi Haga, Atshushi 

Shibayama 

168 

47 
EPB TBM Specific Energy Prediction Using 

Explainable AutoML 

Kursat Kilic, Hajime Ikeda, Owada 

Narihiro, Tsuyoshi Adachiand 

Youhei Kawamura 

172 

48 
Estimating Compressive and Tensile Strength of 

Rock Using the Block Punch Index 

Jerico Sebastian Veron, Ganda 

Marihot Simangunsong and 

Yudhiya Wicaksana 

178 

49 

Estimation of Required Critical Minerals for Clean 

Energy Technology in the APEC Region and Risks 

of Supply Chain Disruption 

Phung Quoc Huy 184 

－ v－



50 

Evaluation of Influential Parameters for Overbreak 

Phenomenon in Drill and Blast Tunnel Excavation 

Using Overbreak Resistance Factor 

Tatsuki Kurauchi, Hyunjun Im 

Naru Sato, Hyongdoo Jang, 

Hirotada Kuroki, 

Yoshiko Goto, Hajime Ikeda, 

Hisatoshi Toriya, and Youhei 

Kawamura 

188 

51 
Evaluation of the Effect of Nanoparticles on the 

Flotation of Enargite 

Eska Putra Dwitama, Akbarshokh 

Ulmaszoda, Gde Pandhe Wisnu 

Suyantara, Keiko Sasaki, and 

Hajime Miki 

194 

52 

Evolution of Geothermal Energy Development in 

Kenya_ A Case Study of the Greater Olkaria 

Geothermal Area (GOGA) 

Stephen Ouma and Maureen 

Ambunya 
197 

53 
Experimental Study on Estimation of Cone Index 

for Sandy Soil by Crawler Vehicle Turning 

Keiichiro YOSHIDA, Xiaodong 

lIU, Tomoaki SATOMI, Hiroshi 

TAKAHASHI 

203 

54 
Explainable Artificial Intelligence for Vibration 

Based-Drill Bit Failure Diagnosis 

Lesego Senjoba, Hajime Ikeda, 

Hisatoshi Toriya, Tsuyoshi Adachi, 

and Youhei Kawamura 

208 

55 

Exploration of organic materials for the growth 

medium of Ganoderma lucidum as a raw material 

for mycelium-based biomaterials 

Juan Christhio, I Nyoman Pugeg 

Aryantha, Noor Rahmawati  
214 

56 

Facies Model of Coal Nampol Formation and 

Limestone Punung Formation in Sudimoro 

Region, Pacitan, East Java 

Basuki RAHMAD, Aris 

BUNTORO, Sugeng RAHARJO, 

Dita Antari SETYANINGSIH, 

Syifa Aldhia Lafash ARMYANI, 

Adyaksa PRADIBTA, Yody 

RIZKIANTO. 

221 

57 

Field Experiments for Evaluation of the Kinetics 

of Silica Scaling at well OW 707 in the Olkaria 

Geothermal Field, Naivasha Kenya 

Wanyonyi Edwin Wafula, Kotaro 

Yonezu, Akira Imai, Takushi 

Yokoyama, Akane Ito, Stephen 

Odhiambo 

225 

－ vi －



58 

Fundamental Study on the Effects of Water 

Injection on the Composition of Product Gas and 

the Reaction Temperature in Underground Coal 

Gasification 

Rika Iriguchi, Akihiro Hamanaka, 

Takashi Sasaoka, Hideki Shimada, 

Ken-ichi Itakura, Jun-ichi Kodama, 

Gota Deguchi 

232 

59 

Geological outline and mineral assemblages of the 

Wigu Hill Carbonatite-related REE Deposits, 

Kisaki Area, Eastern Tanzania 

Mutasingwa Almachius Tryphone, 

Akira Imai, Katoro Yonezu, Akane 

Ito 

237 

60 

Geological, Structural and Subsurface 

Characterization of the Proposed Karura 

Hydroelectric Power Plant in Lower Tana River, 

Kenya 

Josphat Kyalo Mulwa 243 

61 

Geology and Coal Reserves Calculation with the 

Cross Section and Block Method in Pit Z of 

Mangkalapi Area, Kusan Hulu District, Tanah 

Bumbu Regency, South Kalimantan Province 

Dita Antari SETYANINGSIH, 

Basuki RAHMAD, Benedikta 

Regina AMABEL, Rian Pradana 

Bayu AJI 

250 

62 

Geology and Estimation of Coal Resources Using 

the Cross Section Method in the Muaraenim 

Formation, Site Bangko PIT-E, Lawang Kidul, 

Muara Enim, South Sumatera, Indonesia 

Muhammad Fauzan FAJARI, 

Basuki RAHMAD, Daffa 

AYYASY, Irham YARHAMKA 

254 

63 

Geology and geochemistry of the Nkalonje Hill 

Carbonatite, Malawi; Insight of REEs 

mineralization potential 

Denson Makwela, Denson 

Makwela, Akira. Imai, Kotaro 

Yonezo, Akane Ito 

258 

64 
Geotechnical Property Mapping in Khan Boeng 

Keng Kang, Phnom Penh, Cambodia 

Oudom Sokly, Sophea Boeut, 

Sanglong Kaing, Peou Sieng, Hong 

Nong, Veasna Sok, Chanrithi Sak 

Ran, Vicheka Van, Engsong Srong, 

Mony Norn 

264 

65 Geothermal Country Report of Ethiopia Habtamu Abatneh 270 

66 
Geothermal Mapping Techniques Using Remote 

Sensed Data 
Alex Ndwiga 271 

67 
Geothermal Power Plant Development in PLN, 

Indonesia 
Pitoyo Anggit Listyanto 274 

－ vii －



68 

Geothermal Reservoir Characterization with 

Contrasting behavior-A Case Study of OW-710 

directional wells, Olkaria Field. Kenya 

Maureen Ambunya, Stephen 

Ouma, Eric Rop 
275 

69 
Hydrogen adsorption properties of clay minerals at 

Ningyo-Toge, Japan 

Tomori Takeuchi, Arata Kioka and 

Yasuhiro Yamada 
280 

70 

Hydrothermal alteration, mineralization and 

Geochemistry of Igneous rocks of Area-5 in Koh 

Sla, Kampot province, Southwestern Cambodia 

Rothana Kheng, Sirisokha Seang, 

Kotaro Yonezu, Kimhouy Oy, 

Kakda Kret, Koichiro Watanabe, 

Seangleng Hoeu, Panhavong Ly, 

Bunna Hang 

283 

71 

Innovative Use of Wi-Fi Direct and PLC for 

Cost-Effective Data Transmission in Underground 

Mine 

Hajime Ikeda, Daniyar 

Malgazhdar, Brian Bino Sinaice, 

Muhammad Ahsan Mahboob, Glen 

Nwalia, Tsuyoshi Adachi, and 

Youhei Kawamura 

289 

72 In-situ H₂ gasification of oil in underground 
Komei Asano, Takehiro Esaki and 

Yuichi Sugai 
295 

73 

Integrative Analysis of Land Use Land Cover 

(LULC) and Mineral Detection in Belinyu, North 

Bangka Using High-Resolution PlanetScope 

Imagery and Machine Learning Techniques 

Arie Naftali Hawu Hede, Syafrizal, 

Mohamad Nur Heriawan 
297 

74 

Investigation of Flotation Conditions for the 

Recovery of Valuable Metals from Complex 

Copper Sulfide Ore 

Bekhzod GAYRATOV, Bobur 

GAYRATOV, Labone L. 

GODIRILWE, Batnasan 

ALTANSUKH, Jeon SANGHEE, 

Kazutoshi HAGA, Atsushi 

SHIBAYAMA 

301 

75 
Investigation of the Effect of Goethite 

Nananoparticles on Chalcopyrite Floatability 

Akbarshokh Ulmaszoda, Gde 

Pandhe Wisnu Suyantara, Intan 

Nurul Rizki, Keiko Sasaki and 

Hajime Miki 

304 

76 
Life Cycle Assessment of Geothermal Power 

Production: A Case of Menengai Field Kenya 

Okoth Janet and Saeid 

Jalilinasrabady 
306 

－ viii －



77 

Lithology and Mineralization of Okvau Deposit in 

Mondulkiri Province, Cambodia: A Preliminary 

Data Toward the Study on Genesis of Gold 

Deposit 

Sokvireak Say, Kotaro Yonezu 310 

78 
Mapping the Kadoghar chromite ore deposit using 

magnetic data inversion 

Mohammad Hakim Rezayee, 

Hideki Mizunaga 
314 

79 

Mineralogical characteristics of gold 

mineralization at the Jim’s Luck deposit, Tati 

Greenstone Belt, Botswana 

Onameditse Lulu Seaba, Akira 

Imai, Kotaro Yonezu, Akane Ito 

and Kemmonye Baliki 

318 

80 
Modeling of constructive parameters of the 

openings in underground mines 

Dražana Tošić, Vladimir Malbašić 

and Duško Torbica 
323 

81 

Numerical Modeling of Triaxial Test Using Finite 

Difference Method with Hoek-Brown Failure 

Criterion 

Muthia Nabila Tsamara FIRTANIA 

and Ridho Kresna WATTIMENA 
326 

82 
Optimization of the Slope Stability and Parameter 

for Internal Dump of Lignite Coal Mine Baganuur 

Bilguun Enkhbold , Hajime Ikeda, 

Hisatoshi Toriya and Tsuyoshi 

Adachi 

330 

83 Organic leaching of refractory nickel laterite ore 
Brian Kisia Nzuki, Kasun 

Godigamuwa, Naoko Okibe 
335 

84 

Petrography and Geochemistry Constraints on the 

Mode of Occurrence of Au in the Furutobe Kuroko 

Deposit, Akita, Japan 

Manuel Nopeia, Ryohei Takahashi, 

Andrea Agangi, Hinako Sato, 

Pearlyn Manalo 

337 

85 

Petrology and Geochemical Assessment for 

Industrial Applications of Limestone at Phnom 

Kdong Mountain in Battambang Province, 

Cambodia 

They Chhun, Chandoeun Eng, 

Kimhouy Oy 
342 

86 
pH Neutralization using carbon dioxide 

nanobubble in construction industry 

Sugeng Wahyudi, G.G.N.N. 

Amarakoon and Tomohiko Abe 
348 

87 
Potential of heavy metal adsorption by soils 

contaminated with acid mine drainage 

Takahiko Arima, Taichi Matsusaki, 

Thaw Dar Wunn, Takaya Hamai, 

Mufalo Walubita, Shingo 

Tomiyama, Toshifumi Igarashi 

354 

－ ix －



88 
Prediction of Blast-Induced Ground Vibrations 

Using GPR and ANN Approaches 

Yewuhalashet Fissha, Hajime 

Ikeda, Narihiro Owada, Hisatoshi 

Toriya, Tsuyoshi Adachi, and 

Youhei Kawamura 

358 

89 
Prediction of Gold Ore Grade using Artificial 

Neural Network 

Ntshiri B. Tsae, Tsuyoshi Adachi 

and Youhei Kawamura  
364 

90 

Preliminary Evaluation of Cesium Tracer 

Adsorption for Geothermal Applications: 

Implications for Temperature Decline Predictions 

Elvar Bjarkason, Adam J. Hawkins 370 

91 

Preliminary study on Subsurface Soil Mapping 

based on Geotechnical Engineering Properties in 

Tuol Kouk District, Phnom Penh City, Cambodia 

Chanrithi Sak Ran, Sanglong 

Kaing, Sophea Boeut, Peou Sieng, 

Hong Nong, Oudom Sokly, Veasna 

Sok, Mony Norn, and, Vicheka Van 

374 

92 
Profiling frictional pressure loss in flowing wells 

using pressure-temperature logging: Case studies 

Keitaro TAKAKI, Mitsuo 

MATSUMOTO, Kevin Yamil 

GUTIERREZ DONAIRE Hiroaki 

GONNOKAMI and Kanna 

SHIGYO 

378 

93 

Quantifying the surface ruggedness of rock 

outcrop by applying machine learning to 

photogrammetry data 

Takumu Nakamura, Arata Kioka, 

Takuma Ishii, Yasuhiro Yamada 
380 

94 

Remote Sensing Analysis of Lineaments and Gas 

Survey at El Hoyo-Monte Galan Geothermal Area, 

Central Western Nicaragua, Central America. 

Lisbeth Herrera, Kotaro Yonezu, 

Akira Imai, Tatsuto Ino, Kelym 

Martinez 

386 

95 

Remote sensing techniques using advanced 

space-borne thermal emission and reflection 

(ASTER) and Landsat-8 in the detection of 

alterations in Preah Vihear, North Cambodia.  

Kakda Pov, Kakda Kret, Sirisokha 

Seang, Kotaro Yonezu, and 

Koichiro Watanabe, Chanmoly Or, 

Kimhak Neak, Chanmaly Chhun, 

Seangleng Hoeun 

391 

96 
Research on the Geological Risk Events in 

Mountain Tunnel 
Yoshio UDAGAWA 396 

97 
Reuse of Fe- and Mn-sludge wastes for As 

remediation 
Peiyu Liu, Naoko Okibe 402 

－ x－



98 

Review of Geophysical Exploration at Olkaria and 

Menengai Geothermal Fields: Chronology and 

Scientific Contribution to Reservoir Evaluation 

and Characterization.  

Gladys Kianji, Christophe Nyamai 404 

99 

Screening of Biosurfactant-Producing Bacteria for 

Potential Application in Pb Heavy Metal 

Remediation 

Kaim Maspudin, Isty Adhitya 

Purwasena, Dea Indriani Astuti, 

Donny Suherman 

408 

100 
Seismic profile derived from the natural 

earthquakes recorded with seafloor DAS data 

Yuji Sakagami, Tatsunori Ikeda, 

Takeshi Tsuji 
414 

101 
Selective recovery of critical metals from spent 

catalysts 
Idol Phann, Naoko Okibe 418 

102 

Silica Scale Formation Mechanism in Highly 

Alkaline Hot Water Environment: A Case of 

Menengai Geothermal Field 

Sylvia Joan Malimo 420 

103 

Simulations of Soil Excavation and Collapse 

Using Soil Constitutive Models with Material 

Point Method 

Xiaodong Liu, Ryohei Suzuki, 

Tomoaki Satomi, Hiroshi 

Takahashi 

424 

104 

Solidification of CO2 through Injection of Blast 

Furnace Slag Slurry Using Microbubbles in 

Underground Coal Mine Goafs 

Ken Hongo, Akihiro Hamanaka, 

Takashi Sasaoka, Hideki Shimada, 

Ken-ichi Itakura, Gota Deguchi, 

Zhao Yafei, Kazuhiro Takahashi, 

Jun-ichi Kodama, Shusaku Harada 

430 

105 
STATUS OF GEOTHERMAL DEVELOPMENT 

IN TANZANIA 
Amani Berre 434 

106 
Study of Limestone Tensile Strength Using 

Brazilian Test at Various Temperature 

H. Prasetya, N. Priagung Widodo, 

G. Marihot Simangungsong, and U. 

Hasan 

435 

107 

Study of Optimalization Rock Material for 

Construct Haul Road in Coal Mining Project PT. 

Cipta Kridatama 

Dimas Ihsan Bagaskoro, Mario 

Wijaya, Sopriyananta 
441 

108 

Study of the Effects of Internal and External 

Ucertainty on Reserve Value in Gold Mining 

Project Development Using Cut and Fill Method 

Fadhila Achmadi Rosyid, 

Alamanda Aulia Az Zahra 
445 

－ xi －



109 

Study on AE and gas generation from 

subbituminous coal and lignite in coal heating 

experiments 

Yuma Ishii, Akihiro Hamanaka, 

Ken-ichi Itakura, Takashi Sasaoka, 

Hideki Shimada, Jun-ichi Kodama, 

Gota Deguchi 

450 

110 

Study on Crown Pillar Design in Transition from 

Open Pit Mining to Underground Mining in Sepon 

Mine, Laos 

Tatsuki Inoue, Takashi Sasaoka, 

Seelae Phaisopha, Shimada Hideki, 

Akihiro Hamanaka 

454 

111 

Study on Groundwater - Surface Water - Thermal 

Fluid Interactions Using Isotopes and 

Hydrogeochemistry Methods in Mount Bongkok, 

Banten 

N. Dharma Sattvika, Irwan 

Iskandar and Mustiatin 
456 

112 
Study on growth of Artemisia princeps under 

pyrite-bearing soil conditions at a mine-out site 

Atsushi Kubo, Akihiro Hamanaka, 

Hideki Shimada, Takashi Sasaoka, 

Yuki Mizunoe, Norimitsu 

Hamaoka 

461 

113 
Study on Periodic Monitoring of Mine Backwalls 

Using UAV Laser Surveying 
Jieling Wu, Mitsugu Saito 464 

114 
Study on soil CO2 flux for monitoring of stored 

CO2 leakage from subsurface 

Yuto Komatsu, Yuchi Sugai and 

Takehiro Esaki 
470 

115 

Study on the optimization of waste dump design 

for open pit mine - A case study of Okvau Gold 

Mine in Cambodia- 

Tieng Rathnak, Hideki Shimada, 

Takashi Sasaoka, Akihiro 

Hamanaka 

472 

116 

Study on the Underground Coal Fire — Surface 

Carbon Flux Response Mechanism under Complex 

Conditions 

Yongjun Wang, Hemeng Zhang, 

Qian Zheng, Wei Dong, Xiaoming 

Zhang, Yuichi Sugai, Kyuro Sasaki 

478 

117 

Studying The Seismic Illumination and 

Time-Lapse Response of Planned Carbon Dioxide 

Injection in Deep Carbonate Reservoir 

Riskiray Ryannugroho, Djoko 

Santoso, Sonny Winardhi, M. 

Rachmat Sule, Fernando Lawrens 

485 

118 

Surface Subsidence Prediction Using Numerical 

Method, Cased Study of Longwall Mining In 

Indonesia 

Ali Husain TAHERDITO, Budi 

SULISTIANTO, Tri KARIAN, 

Nuhindro Priagung WIDODO 

489 

119 
Temperature Model of Olkaria Domes Geothermal 

Field – Naivasha, Kenya 

Alvin K. Bett, and Saeid 

Jalilinasrabady  
496 

－ xii －



120 
The Effect of Hydraulic Oil Contamination on the 

Biooxidation of a Double Refractory Gold Ore 

Nozipho Dhlamini, Sehliselo 

Ndlovu, Glen Nwaila 
500 

121 

The effect of leaching media on the recovery of 

cobalt and copper from a low-grade oxide ore from 

the Zambian Copperbelt 

Labone L. Godirilwe, Carmela 

Tupaz, Mukuka Simusokwe, 

Kazutoshi Haga, Atsushi 

Shibayama 

504 

122 

The effect of surface modified carriers on the 

recovery of rare earth minerals from tin tailing by 

magnetic separation   

Ilhwan Park, Rinaldi Yudha 

Pratama, Mayumi Ito, Naoki 

Hiroyoshi 

507 

123 
The Effect of Various Reagents on Selective 

Flotation of Molybdenite and Chalcocite 

Ryota Nakao, Hajime Miki, Eska 

Putra Dwitama, Keiko Sasaki, 

Daishi Ochi, Yuji Aoki, Gde 

Pandhe Wisnu Suyantara 

511 

124 
The First Results of Gravity Survey in 

Arus-Bogoria Geothermal Prospect, Kenya 

Josphat Mulwa and Nicholas 

Mariita 
514 

125 
The Potency of Yeast to Degrade High-Density 

Polyethylene (HDPE) 

Nur Hidayatul Alami, Muhammad 

Andry Prio Utomo, Maulinda 

Khasanatuz Zahro, Ayunda Novita 

Rani, Pingkan Aditiawati, Isty 

Adhitya Purwasena, Fenryco 

Pratama, Nengah Dwianita 

Kuswytasari, Enny Zulaika, Maya 

shovitri 

520 

126 

The Potential of Natural Waste of Sengon Sawdust 

and Empty Bunches of Oil Palm Fruit as a Growth 

Medium for Ganoderma lucidum Mycelium for the 

Production of Fungi-Based Biomaterials 

Mustika Dewi, Ahmad Hafiz 

Husamuddin Rahman and I 

Nyoman P. Aryantha 

524 

127 

The relationship between the ice content and 

electrical conductivity of lunar regolith: towards 

exploration of lunar ice resource utilizing electrical 

and electromagnetic methods 

Koshi Wakura, Kazuki Sawayama, 

Tatsunori Ikeda, Takeshi Tsuji 
530 

128 
The synergistic effect of the glycine-thiosulfate 

system for gold leaching 

Kasun Godigamuwa and Naoko 

Okibe 
534 

－ xiii －



129 

Thermal stimulation mechanical response and 

shear dilatation predictive model improvement of 

granite fractures in an enhanced geothermal system 

Tianqi Jiang, Bing Chen, Hideki 

Shimada, Takashi Sasaoka and 

Akihiro Hamanaka 

536 

130 

Towards Real-time Data Transmission in 

Underground Mines: Assessing a Combined 

Ethernet and Wi-Fi Ad-hoc Network Solution 

Malgazhdar Daniyar, Ikeda 

Hajime, Adachi Tsuyoshi, 

Suorineni Fidelis, Kawamura 

Youhei 

542 

131 

Underground structure inferred from dense gravity 

survey in the southern part of Beppu hot spring 

area 

Terumasa Iwamoto, Jun Nishijima  548 

132 Unleashing the power of AI in resource estimation 

Nurassyl Battalgazy, Rick Valenta, 

Paul Gow, Carlos Spier, Gordon 

Forbes 

552 

133 
An Integrated Simulation Method for Ground 

Source Heat Pump Design 

Arif Widiatmojo, Akira Tomigashi 
558 

134 
Numerical simulation of instabilty in geothermal 

production well 

Naoto Yoshida, Mitsuo Matsumoto, 

Yasuhiro Fujimitsu 
561 

135 

Study of selective flotation of copper and 

molybdenum minerals with addition of iron 

oxide-hydroxide nanoparticles 

Kazuto Satomura, Gde Pandhe 

Wisnu Suyantara, Hajime Miki, 

Keiko Sasaki 

565 

136 

Integrated energy and GIS-based spatial analysis 

for residential heating and cooling demand in 

Akita City, northern Japan 

Saeid Bina, Hikari Fujii 

569 

137 

Ore Mineralization and Fluid Inclusion 

Microthermometry in the Grasberg Porphyry 

Deposit, Papua, Indonesia 

Yuki Ishikawa, Kotaro Yonezu, 

Akira Imai, Mega Rosana and Euis 

Yuningsih 

573 

138 

Stope Probabilistic Assessment using Monte Carlo 

Simulation Based on Potvin's Empirical Stability 

Criterion 

Mohammad Army, Tri Karian and 

Firly Rachmaditya Baskoro 577 

 

－ xiv －



International Symposium on Earth Science and Technology 2023 

Plenary Lecture I:
Education Programs and Research Activities in the Graduate 
School of International Resource Sciences, Akita University

Prof. Hikari Fujii is the vice president and the dean of Graduate School of International Resource Sciences, Akita 

University, Japan with over twenty-three years’ research and education experiences in energy resource engineering. 

He also has a working experience as a field engineer in off-shore oil fields in Saudi Arabia for over six years. Fujii 

holds bachelor and doctoral degrees from University of Tokyo and MSc from Stanford University all in Petroleum 

Engineering. His current research interests are in petroleum engineering and shallow and deep geothermal 

development. 

Plenary Lecture II:
Sustainable Processing of Precious and Critical Minerals 

Dr Richmond K. Asamoah is a Postdoctoral Research Fellow at the Future Industries Institute (University of South 

Australia) with over twelve years in-depth knowledge of and hands-on experience in mineral processing and 

extractive metallurgy in tandem with surface, interfacial and data science. Richmond holds BSc (Hons) Minerals 

Engineering and PhD Engineering (Minerals and Resources), obtained from the University of Mines and 

Technology and University of South Australia, respectively. His research interests are in physical separation and 

beneficiation of complex mineral ores (low grades and wastes), hydrometallurgy (including bio-), and machine 

learning and data analytics, having links with environmental sustainability.

Hikari Fujii
Graduate School of International Resource Sciences, 

Akita University, 1-1 Tegatagakuen-machi, Akita, 010-
8502, Japan

Richmond K. Asamoah
University of South Australia, UniSA STEM, Future 

Industries Institute, Mawson Lakes, Adelaide, SA 5095, 
Australia

International Symposium on Earth Science and Technology 2023 

Plenary Lecture I:
Education Programs and Research Activities in the Graduate 
School of International Resource Sciences, Akita University

Prof. Hikari Fujii is the vice president and the dean of Graduate School of International Resource Sciences, Akita 

University, Japan with over twenty-three years’ research and education experiences in energy resource engineering. 

He also has a working experience as a field engineer in off-shore oil fields in Saudi Arabia for over six years. Fujii 

holds bachelor and doctoral degrees from University of Tokyo and MSc from Stanford University all in Petroleum 

Engineering. His current research interests are in petroleum engineering and shallow and deep geothermal 

development. 

Plenary Lecture II:
Sustainable Processing of Precious and Critical Minerals 

Dr Richmond K. Asamoah is a Postdoctoral Research Fellow at the Future Industries Institute (University of South 

Australia) with over twelve years in-depth knowledge of and hands-on experience in mineral processing and 

extractive metallurgy in tandem with surface, interfacial and data science. Richmond holds BSc (Hons) Minerals 

Engineering and PhD Engineering (Minerals and Resources), obtained from the University of Mines and 

Technology and University of South Australia, respectively. His research interests are in physical separation and 

beneficiation of complex mineral ores (low grades and wastes), hydrometallurgy (including bio-), and machine 

learning and data analytics, having links with environmental sustainability.

Hikari Fujii
Graduate School of International Resource Sciences, 

Akita University, 1-1 Tegatagakuen-machi, Akita, 010-
8502, Japan

Richmond K. Asamoah
University of South Australia, UniSA STEM, Future 

Industries Institute, Mawson Lakes, Adelaide, SA 5095, 
Australia

－ 1－



International Symposium on Earth Science and Technology 2023 
 

Geology and Estimation of Coal Resources Using the Cross Section 
Method in the Muaraenim Formation, Site Bangko PIT-E, Lawang Kidul, 

Muara Enim, South Sumatera, Indonesia 
Muhammad Fauzan FAJARI1, Basuki RAHMAD1, Daffa AYYASY1, Irham YARHAMKA2 

1Department of Geological Engineering, Faculty of Technology Mineral,  
Universitas Pembangunan Nasional “Veteran” Yogyakarta, Indonesia 

2PT. Madhani Talatah Nusantara Site SBS 050C South Sumatera, Indonesia  
Corresponding author: basukirahmad@upnyk.ac.id 

 
ABSTRACT 
Administratively the study area is located in Tegalrejo Village, Lawang Kidul District, Muara Enim Regency, 
South Sumatra Province, with coordinates X1: 374251 Stratigraphically the study area is in the South Sumatra 
Basin, the Muara Enim Formation which has a lithology dominated by claystone, and scattered several 
lithologies such as glauconite sandstones with a flarer structure, siltstone and coal. It is interpreted that this 
area is experiencing a process of sedimentation in the lower delta plain environment (Allen & Chambers, 1998). 
This study aims to determine the geological conditions in detail in the study area in the form of drainage 
patterns, geomorphology, stratigraphy, geological structure, and depositional environment as well as knowing 
the estimated coal resources. This research method is conducting field observations to obtain geological data on 
the surface as well as secondary data processing in the form of actual contours and contours of the coal 
structure. The geomorphology of the study area consists of undulating hilly, mine openings, and water sump. The 
stratigraphy of the study area was composed by the Muaraenim Claystone Formation which was deposited 
during the Late Miocene (Ginger & Fielding, 2005). In the research area there are geological structures, 
namely the Left Slip Fault Normal Fault (Rickard, 1972) and Left Thrust Slip Fault (Rickard, 1972). Estimation 
of coal resources using the cross section method yielded 4,213,118 tonnes of D seam and 6,476,089 tonnes of E1 
seam coal, for a total of 10,689,207.17 tonnes. Overburden calculation results obtained a result of 
184,106,371.5 m3. 
Keywords: Coal, Cross Section, Muaraenim, Resource 

INTRODUCTION 
The research location, which is located in Tegal rejo, 
Lawang kidul, Muara Enim, South Sumatera. below 
which are coal deposits including the Muaraenim 
Formation of Late Miocene age in the South 
Sumatra Basin (Gafoer et al. ., 1994). The 
Muaraenim Formation is composed of mudstone, 
siltstone, glauconite sandstone and coal (Ginger & 
Fielding, 2005) and is located in a shallow marine to 

land depositional environment (Bishop, 2011). The 
research area has two coal seams as target seams, 
namely seam “D” and seam “E1”. In the 
northeastern part of the study area there are areas 
that have not been exploited, so it is necessary to 
calculate coal resource estimates. Coal resource 
estimation has an important role in determining the 
sustainability of mining activities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Research Area 
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METHOD OF RESEARCH  
The research method uses primary and secondary 
data collection. The primary data obtained is 
lithology data, geological structure, microfossils, 
and observations of coal outcrops. The secondary 
data obtained is the actual contour and stratmodel of 
two coal layers. The primary data that has been 
obtained is subjected to petrographic analysis to 
determine rock names, stereographic analysis to 
determine geological structure, and 
micropaleontological analysis to determine fossils, 
age and depth. From the data obtained, both primary 
and secondary, a coal resource estimation analysis 
was carried out using the cross section method in the 
Minescape and AutoCad applications by making 
representative coal cross-sections, so that the 
calculation would calculate the area of each cross-
section.  

 

The final stage is the stage of presenting the 
resulting data, namely trajectory maps, geological 
maps, geomorphological maps, coal distribution 
maps, coal cross-sectional models, and the results of 
coal resource calculations. 

RESULTS AND DISCUSSION 
Geology of the Research Area 
Based on the lithology developed in the research 
area, there is a dominant Muaraenim mudstone unit 
(Figure 2) showing variations in lithology, namely 
mudstone, siltstone, glauconite sandstone, and coal. 
Determination of the unit is based on the sand shale 
ratio in the unit in the results of measuring sections 
carried out in the field. From the results of the 
thickness comparison between sandstone and 
mudstone, it was found that the thickness ratio of 
mudstone was greater than that of sandstone. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Geological map of muaraenim claystone formation 
 

Coal Geology 
In determining coal resources, the continuity or coal 
cropline of each layer must first be known. Where 

the cropline will help in limiting the calculation of 
coal resources that will be calculated. Determining 

coal resource calculations can be done using several 
methods, one of which is the cross section method. 
This method is suitable for use in calculating coal 
resources in this research area because it has the 
same average thickness in each layer and has the 
same average coal seam dip.The cross section 
method has the advantage of being able to calculate 
resources in a predetermined area by making 
representative cross-sections. The following are the 
steps in calculating coal resources using the cross 
section method. 

1. Determine the area that will be calculated for 
coal resources. 

2. Make a parallel incision in the area specified in 
the Minescape application. 

3. In this research, the subsurface data used is the 
calculated structural contour of the coal seam. 

4. From the incision made, a cross-sectional 
model of the coal below the surface will be 
formed. 

5. The cross-sectional model in the Minescape 
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lithologies such as glauconite sandstones with a flarer structure, siltstone and coal. It is interpreted that this 
area is experiencing a process of sedimentation in the lower delta plain environment (Allen & Chambers, 1998). 
This study aims to determine the geological conditions in detail in the study area in the form of drainage 
patterns, geomorphology, stratigraphy, geological structure, and depositional environment as well as knowing 
the estimated coal resources. This research method is conducting field observations to obtain geological data on 
the surface as well as secondary data processing in the form of actual contours and contours of the coal 
structure. The geomorphology of the study area consists of undulating hilly, mine openings, and water sump. The 
stratigraphy of the study area was composed by the Muaraenim Claystone Formation which was deposited 
during the Late Miocene (Ginger & Fielding, 2005). In the research area there are geological structures, 
namely the Left Slip Fault Normal Fault (Rickard, 1972) and Left Thrust Slip Fault (Rickard, 1972). Estimation 
of coal resources using the cross section method yielded 4,213,118 tonnes of D seam and 6,476,089 tonnes of E1 
seam coal, for a total of 10,689,207.17 tonnes. Overburden calculation results obtained a result of 
184,106,371.5 m3. 
Keywords: Coal, Cross Section, Muaraenim, Resource 

INTRODUCTION 
The research location, which is located in Tegal rejo, 
Lawang kidul, Muara Enim, South Sumatera. below 
which are coal deposits including the Muaraenim 
Formation of Late Miocene age in the South 
Sumatra Basin (Gafoer et al. ., 1994). The 
Muaraenim Formation is composed of mudstone, 
siltstone, glauconite sandstone and coal (Ginger & 
Fielding, 2005) and is located in a shallow marine to 

land depositional environment (Bishop, 2011). The 
research area has two coal seams as target seams, 
namely seam “D” and seam “E1”. In the 
northeastern part of the study area there are areas 
that have not been exploited, so it is necessary to 
calculate coal resource estimates. Coal resource 
estimation has an important role in determining the 
sustainability of mining activities. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. Research Area 
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6. application is exported in DWG form to be 
transferred to the AutoCAD application. 

7. In the AutoCAD application, create the area of 
each cross-sectional model to determine the 
area. 

8. After obtaining the area area for each coal 
deposition model, proceed with manual 
calculations using the formula: 
Volume (m3) : 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴

2
 X distance between 

sections         

     
 

 
 
 

 
 
.

 Tonnage : Volume (m3) X Density 
of coal 

 
Explanation : A and B Section Area of each 
coal (m2) 

 
 

 

9. The overburden volume calculation is also 
done in the same. 

 
 
 
 
 
 

Figure 3. Subsurface data of coal and section 
 
 
 

 
 
 
 

 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 4. Section of coal subsurface 
  
From the data that has been processed in the 
Minescape and AutoCAD applications, the values 
for the area of each cross-section, coal volume and 

coal tonnage are obtained. So the results of 
calculating resources and overburden volume using 
the cross section method are as follows: 

 
Table 1. Calculation of coal resource 

 
 

 
 
 
 
 
 
 
 

 

 

 

Seam D Seam E1 Seam D Seam E1 Seam D Seam E1
A-A' 150.00 888.54 1,487.80 0.00 0.00 0.00 0.00
B-B' 150.00 1,466.82 2,902.71 176,652.00 329,288.40 229,647.60 428,074.92
C-C' 150.00 1,960.91 2,995.22 257,079.75 442,344.90 334,203.68 575,048.37
D-D' 150.00 1,860.80 2,803.29 286,628.25 434,888.25 372,616.73 565,354.73
E-E' 150.00 1,882.86 2,637.28 280,774.50 408,042.75 365,006.85 530,455.58
F-F' 150.00 2,230.65 3,051.63 308,513.25 426,668.25 401,067.23 554,668.73
G-G' 150.00 2,596.26 3,686.07 362,018.25 505,327.50 470,623.73 656,925.75
H-H' 150.00 2,766.55 4,321.66 402,210.75 600,579.75 522,873.98 780,753.68
I-I' 150.00 2,834.52 5,107.99 420,080.25 707,223.75 546,104.33 919,390.88
J-J' 150.00 2,488.41 3,910.37 399,219.75 676,377.00 518,985.68 879,290.10
K-K' 150.00 2,147.37 2,101.18 347,683.50 450,866.25 451,988.55 586,126.13

4,213,118.33 6,476,088.84
10,689,207.17

Total Tonnage per Seam
Total Tonnage 

Section Distance
Area Volume Tonnage (Tons)
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Table 2. Calculation of volume of overburden 

 
 

 
The estimated results for coal resources in seam D 
are 4,213,118 tons, seam E1 is 6,476,089 tons with a 
total of 10,689,207 tons. Meanwhile, when 
calculating the overburden, the volume was found to 
be 184,106,371 m3. Determining the striping ratio 
(SR) is comparing the coal seam tonnage with the 
overburden volume to determine the sustainability of 
mining which will later be continued to calculate 
coal reserves. So the stripping ratio (SR) in the 
research area is 1:17. 
 
 

CONCLUSION 
1. The research area is composed of the 

Muaraenim mudstone unit with lithologies 
consisting of mudstone, siltstone, glauconite 
sandstone and coal. 

2. The geological structures found are normal left 
slip faults and left thrust slip faults 

3. The results of coal resources in seam D are 
4,213,118 tons and seam E1 are 6,476,089 tons 
with a total of 10,689,207 tons. The overburden 
volume is 184,106,371 m3 

4. The result of stripping ratio (SR) is 1:17
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OB D OB E1
A-A' 150.00 25,033.70 11,142.90 0.00
B-B' 150.00 40,863.14 24,955.74 7,649,661.00
C-C' 150.00 43,638.99 42,749.91 11,415,583.50
D-D' 150.00 43,463.70 62,502.67 14,426,645.25
E-E' 150.00 45,598.85 94,958.06 18,489,246.00
F-F' 150.00 48,141.96 126,819.06 23,663,844.75
G-G' 150.00 54,237.44 120,499.44 26,227,342.50
H-H' 150.00 59,905.48 94,879.31 24,714,125.25
I-I' 150.00 67,326.42 68,521.33 21,797,440.50
J-J' 150.00 70,717.34 51,047.88 19,320,972.75
K-K' 150.00 52,200.00 44,721.58 16,401,510.00

184,106,371.50

Volume of Overburden

36,176.60
65,818.88

Total

140,556.91

174,736.88
154,784.79
135,847.75
121,765.22
96,921.58

174,961.02

86,388.90
105,966.37

Total Area OB per 
Section

Section Distance
Area
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6. application is exported in DWG form to be 
transferred to the AutoCAD application. 

7. In the AutoCAD application, create the area of 
each cross-sectional model to determine the 
area. 

8. After obtaining the area area for each coal 
deposition model, proceed with manual 
calculations using the formula: 
Volume (m3) : 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴

2
 X distance between 

sections         

     
 

 
 
 

 
 
.

 Tonnage : Volume (m3) X Density 
of coal 

 
Explanation : A and B Section Area of each 
coal (m2) 

 
 

 

9. The overburden volume calculation is also 
done in the same. 

 
 
 
 
 
 

Figure 3. Subsurface data of coal and section 
 
 
 

 
 
 
 

 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Figure 4. Section of coal subsurface 
  
From the data that has been processed in the 
Minescape and AutoCAD applications, the values 
for the area of each cross-section, coal volume and 

coal tonnage are obtained. So the results of 
calculating resources and overburden volume using 
the cross section method are as follows: 
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D-D' 150.00 1,860.80 2,803.29 286,628.25 434,888.25 372,616.73 565,354.73
E-E' 150.00 1,882.86 2,637.28 280,774.50 408,042.75 365,006.85 530,455.58
F-F' 150.00 2,230.65 3,051.63 308,513.25 426,668.25 401,067.23 554,668.73
G-G' 150.00 2,596.26 3,686.07 362,018.25 505,327.50 470,623.73 656,925.75
H-H' 150.00 2,766.55 4,321.66 402,210.75 600,579.75 522,873.98 780,753.68
I-I' 150.00 2,834.52 5,107.99 420,080.25 707,223.75 546,104.33 919,390.88
J-J' 150.00 2,488.41 3,910.37 399,219.75 676,377.00 518,985.68 879,290.10
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