ISSN: 2186-2982 (Print) 2186-2990 (Online)

GLOBAL IMPACT FACTOR

/Jé‘_r?“\ Scopus [N ERgsNi: @ GIF.

f s

{ crmation } " oi) /{“ get
e ross=< VOLUME 17
- Issue 63
November 2019

International Journal of GEOMATE

(Geotechnique, Construction Materials and Environment)

¢\ THE GEOMATE INTERNATIONAL SOCIETY

http://[www.geomatejournal.com/

Tsu, Japan



INTERNATIONAL JOURNAL OF GEOMATE

(Geotechnique, Construction Materials & Environment)
ISSN: 2186-2982(Print), 2186-2990(0nline)

Volume 17, Issue 63

DEVELOPMENT OF THE DEFORMATION MONITORING SYSTEM WITH WIRELESS SENSOR NETWORK AND

EVALUATION OF MECHANICAL STABILITY FOR DAMAGED STONEWALLS 1-8
Yuuya Katsuda, Satoshi Sugimoto, Yoichi Ishizuka, Shohei lwasaki, Ryoma Takaesu and Minoru Yamanaka
SOFT CLAY IMPROVEMENT TECHNIQUE BY DEWATERING AND MIXING SANDY SOIL
. . . . 9-16
Flemmy Samuel Oye, Kiyoshi Omine and Zichen Zhang
PREPARATION OF GEOPOLYMER CEMENT FROM CRUSHED STONE BY-PRODUCT USING ALKALI FUSION
. A 17-22
Kazuki Sakamoto and Takaaki Wajima
DESIGN OF BASE ISOLATED REINFORCED CONCRETE BUILDING SUBJECTED TO SEISMIC EXCITATION USING EC
8 23-28
Norliyati Mohd Amin, Nabihan Ayub and Anizahyati Alisibramulisi
GEOSPATIAL MODEL OF PHYSICAL AND SOCIAL VULNERABILITY FOR TSUNAMI RISK ANALYSIS 29-34
Abu Bakar Sambah, F. Miura, Guntur, Sunardi and A. F. Febriana
STUDY OF VEGE-GROUT AS COATING MATERIAL IN REDUCING SURFACE TEMPERATURE 35-40
RC Omar, Hairin Taha, R. Roslan, INZ Baharuddin and AHanna
A CREATIVE VALIDATION METHOD FOR SELF COMPACTING CONCRETE (SCC) LATERAL PRESSURE MODEL USING
ARCHIMEDES' LAW 41-48
Saeed Nemati, Bijan Samali, Farshad Sanati, Yahya Aliabadizadeh and Farzad Yaghmaei
FFICIENT REPAIR SCHEDULING STRATEGY OF A MULTI-SOURCE LIFELINE NETWORK USING CONSTRAINED
SPANNING FOREST 49-54
Lessandro Estelito Garciano, Agnes Garciano, Mark Tolentino and Abraham Matthew Carandang
BIOCEMENTATION OF SRI LANKAN BEACH SAND USING LOCALLY ISOLATED BACTERIA: A BASELINE STUDY ON
THE EFFECT OF SEGREGATED CULTURE MEDIA 55.62
Pahala Ge Nishadi Nayanthara, Anjula Buddhika Nayomi Dassanayake, Kazunori Nakashima and Satoru
Kawasaki
PHYSICAL ANALYSIS CONDITIONS AROUND LEBAK BULUS MRT STATION IN SOUTH JAKARTA, INDONESIA 63-68
Doddy Apriansyah, Lita Sari Barus, Ahmad Zubair, H. Andi Simarmata and Jachrizal Sumabrata
M-ESTIMATOR SAMPLE CONSENSUS PLANAR EXTRACTION FROM IMAGE-BASED 3D POINT CLOUD FOR
BUILDING INFORMATION MODELLING 69-76
Korawit Pleansamai and Krisada Chaiyasarn
COMPARISON OF BEDROCK AND SURFACE TIME HISTORIES SUBJECTED TO SUBDUCTION EARTHQUAKES IN A
SELECTED LOCATION OF YOGYAKARTA 77-86
Mochamad Teguh and Wisnu Erlangga
ULTIMATE BEARING CAPACITY OF COLLAPSING KHON KAEN LOESS
] 87-94
T. Prommin and R. Nuntasarn
MODELING THE DISTRIBUTION OF CHEMICAL OXYGEN DEMAND TO DETERMINE THE OPTIMAL MILL EFFLUENT OUTLET
LOCATION 95-102
Eddy Rachman Gandanegara, Harman Ajiwibowo and Andojo Wurjanto
MODEL IDENTIFICATION FOR THE EVALUATION OF CRITICAL BUCKLING LOAD IN REINFORCED CONCRETE RECTANGULAR
COLUMNS 103-110
Oussama Jarachi, Moulay Larbi Abidi and Toufiq Cherradi
PREDICTING RESIDUAL FRICTIONAL ANGLE BY ATTERBERG LIMITS FOR RESERVOIR EMBANKMENT SOILS 111-118
Chen Fang, Hideyoshi Shimizu, Tatsuro Nishiyama and Shin-Ichi Nishimura
ANALYSIS THE EFFECTS OF THE DEGREE OF SATURATION ON THE SLOPES STABILITY USING MODELLING AND NUMERICAL
SIMULATION 119-125

Dang Trung Thanh, Nguyen Tuan Long and Le Trong Thang

vi




INTERNATIONAL JOURNAL OF GEOMATE

(Geotechnique, Construction Materials & Environment)
ISSN: 2186-2982(Print), 2186-2990(0nline)

Volume 17, Issue 63

EFFECT OF DEEP SOIL MIXING TO INCREASING BEARING CAPACITY ON PEAT SOIL

Ratna Dewi, William Borgan, Ira Zunita, Yulindasari and Maulid M. Igbal 126-132
APPLICABILITY OF CRUSHED CLAY BRICK AND MUNICIPAL SOLID WASTE SLAG AS LOW-COST ADSORBENTS TO
REFINE HIGH CONCENTRATE Cd (ll) AND Pb (Il) CONTAMINATED WASTEWATER 133-142
G.M.P. Kumara and Ken Kawamoto
A CASE STUDY ON RECONSTRUCTION EFFECT FOR SMALL IRRIGATION TANK 143-148
Alatannabugi Zhang, Hideyoshi Shimizu and Toshiharu Kojima
EARTHQUAKE ANALYSIS IN EAST JAVA, INDONESIA BETWEEN 1960 — 2017 USING MARKOV CHAIN MODEL
. K . . . 149-156
Adi Susilo, Farizky Hisyam and Wasis
GEOTECHNICAL SPECIFICATION OF AMERICAN AND KAZAKHSTAN STANDARDS IN PILE TESTING 157-163
Askar Zhussupbekov, Assel Tulebekova, Talal Awwad, Turlybek Mussabayev and Akmaral Tleubayeva
RISK ASSESSMENT AND REHABILITATION POTENTIAL OF MUNICIPAL SOLID WASTE LANDFILLS IN BALI
PROVINCE, INDONESIA 164-171
| Made Wahyu Widyarsana, Enri Damanhuri, Elprida Agustina and Rizkia Nur Aulia
DRAINED SHEAR STRENGTH OF COMPACTED KHON KAEN LOESS FROM MULTISTAGE TRIAXIAL TEST
172-180
S. Chatchawan and R. Nuntasarn
CHANGES IN JOINT SURFACE ROUGHNESS OF TWO NATURAL ROCKS DURING SHEARING 181-186
Chen Cui, lvan Gratchev, Matthew Chung and Dong-Hyun Kim
RE-EVALUATION OF SEISMIC HAZARD IN TASIKMALAYA CITY USING PROBABILISTIC APPROACH 187-194
Bambang Sunardi, Supriyanto Rohadi, Anisa Dila Indriyani, Sulastri and Dwikorita Karnawat
THE INFLUENCE OF CLAY-LIKE MATERIALS PLASTICITY USED AS INFILLS, ON JOINTED ROCKS MECHANICAL
BEHAVIOR 195-202
Ngaha Tiedeu William, Jiang Deyi, Chen Jie and Fan Jinyang
SEISMIC BEHAVIOUR OF REINFORCED CONCRETE FRAME BUILDINGS WITH MASONRY INFILL 203-209
Mouzzoun Mouloud and Cherrabi Abdelkader
LITHOLOGICAL IDENTIFICATION OF DEVASTATED AREA BY PIDIE JAYA EARTHQUAKE THROUGH POISSON’S
RATIO ANALYSIS 210-216
Marwan, Asrillah, M. Yanis and Yoshinori Furumoto
IMPACT OF PVA FIBER AS FINE AGGREGATE REPLACEMENT IN ALKALI-ACTIVATED FLY ASH ON FLOW RATE,
MECHANICAL PROPERTIES AND DRYING SHRINKAGE 217-223
Yuyun Tajunnisa, Wahyuniarsih Sutrisno and Mitsuhiro Shigeishi
EXPERIMENTAL STUDY ON THE DILATANCY OF ROCK SALT FROM AN UNLOADING PATH
. . . . - 224-232
Yunfeng Zhao, Jinyang Fan, Deyi Jiang, Xiang Jiang and Wei Liu
ULTIMATE STRIP STRENGTH OF PERFOBOND STRIP WITH SMALL HOLE CONFINED BY CONCRETE COVER
. . S 233-240
Shintaro Tani and Katashi Fujii
GEOELECTRICAL METHODS FOR GEOTHERMAL EXPLORATION IN ENDUT GEOTHERMAL PROSPECT AREA,
BANTEN PROVINCE, INDONESIA 241-248

Supriyanto, Maryadi Maryadi, Dyah Nindita Sahdarani and Ahmad Zarkasyi

Vil




INTERNATIONAL JOURNAL OF GEOMATE

(Geotechnique, Construction Materials & Environment)
ISSN: 2186-2982(Print), 2186-2990(0nline)

Volume 17, Issue 63

A NEW GEOLOGICAL MAP FOR FORMATION DISTRIBUTION ON SOUTHERN PART OF SOUTH CHINA SEA:
WEST KALIMANTAN, INDONESIA
Husnul Kausarian, Shao Lei, Goh Thian Lai, Yuchi Cui and Batara

249-254

ANALYSIS OF STRATIGRAPHY AND SEDIMENTATION DYNAMICS OF COAL, SAWAHLUNTO FORMATION,
OMBILIN BASIN
Budi Prayitno, Muhammad Riva’i, Adi Suryadi, Husnul Kausarian and Fazrol Rozi

255-262

FATIGUE LIFE ANALYSIS OF RIGID PAVEMENT STRUCTURE WITH PERVIOUS CONCRETE BASE LAYER USING 2D
FINITE ELEMENT METHOD
Frisky Ridwan Aldila Melania Care and Bambang Sugeng Subagio

263-270

SOIL STABILIZATION WITH GEOPOLYMERS FOR LOW COST AND ENVIRONMENTALLY FRIENDLY
CONSTRUCTION
Wisam Dheyab, Zeyad Tariq Ismael, Mazin Ali Hussein and Bujang Bin Kim Huat

271-280

NUMERICAL ANALYSIS TO EVALUATE THE EFFECT OF RESTRAINED EDGE DISTANCE ON EARLY AGE CRACKING
DUE TO DRYING SHRINKAGE
Maha. Ali. Abusogi and WEI Xiao sheng

281-287

MODELING THE SPATIAL CONCENTRATION DISTRIBUTION OF ENVIRONMENTAL PARAMETERS AND TOTAL
SUSPENDED SEDIMENT IN DIATAS LAKE, WESTERN SUMATRA, INDONESIA
Andojo Wurjanto and Harman Ajiwibowo

288-296

APPLICATION OF DIGITAL IMAGE TECHNOLOGY FOR DETERMINING GEOMETRY, STRATIGRAPHY, AND POSITION OF
CRACKS INSIDE EARTH SLOPE
Dewi Amalia, Indrasurya Budisatria Mochtar and Noor Endah Mochtar

297-306

FLOOD ROUTING ANALYSIS OF THE WAY SEPUTIH RIVER, CENTRAL LAMPUNG, INDONESIA
Andojo Wurjanto, Trika Agnestasia Tarigan and Julfikhsan Ahmad Mukhti

307-314

SOIL TREATMENT BY BENTONITE AND FLY ASH FOR LINERS OF WASTE LANDFILL: A CASE STUDY IN VIETNAM
Lan Chau Nguyen, Hai Long Chu and Lanh Si Ho

315-322

SAFETY FACTOR CHARACTERIZATION OF LANDSLIDE IN RIAU-WEST OF SUMATRA HIGHWAY
Catur Cahyaningsih, Febby Asteriani, Puja Fransismik Crensonni, Tiggi Choanji and Yuniarti Yuskar

323-330

SEEPAGE FAILURE IN FOUNDATION OF WEIR WITH CUT-OFF WALLS BY MODEL EXPERIMENTS AND ELASTO-PLASTIC FEM
Kenji Okajima

331-339

DETERMINE THE VULNERABILITY OF URBAN SURFACE WATER RESOURCES IN RACH GIA CITY, VIETNAM
USING GEOGRAPHIC INFORMATION SYSTEM
Dinh Tuan Hai and Trinh Thi Phin

340-346

COMPARATIVE ANALYSIS OF CONVENTIONAL SEISMIC SURVEY WITH PASSIVE SEISMOELECTRIC EXPLORATION
AT GAS CONDENSATE FIELD
V. S. Potylitsyn, G. Y. Shaydurov, D. S. Kudinov, E. A Kokhonkova and P. V. Balandin

347-352

STRENGTH OF SOFT CLAY REINFORCED WITH 10 MM SINGLE CRUSHED COCONUT SHELL (CCS) COLUMN
Muzamir Hasan, leszaliana Ali and Masayuki Hyodo

353-359

LABORATORY AND FIELD EVALUATION OF A-6 LATERITIC SOIL TREATED WITH RECLAIMED ASPHALT
PAVEMENT AND ORDINARY PORTLAND CEMENT
Mustapha Mohammed Alhaji, Musa Alhassan, Taiye Waheed Adejumo and Awwal Tanko Umar

360-370

ANALYSIS OF EROSION USING HYDROSEEDING ON POST COAL MINING IN MELAK SITE
Waterman Sulistyana Bargawa and Arisdiansyah Putra,M. Nurcholis

371-377

MEASUREMENT OF ANTI-STRIPPING AGENT CONTENT IN ASPHALT MIXTURE WITH COLORIMETRIC TEST
Zulkarnain Abdul Muis, Meriani Batubara, Adina Sari Lubis3 and Renita Manurung

(378-385

viil




INTERNATIONAL JOURNAL OF GEOMATE

(Geotechnique, Construction Materials & Environment)
ISSN: 2186-2982(Print), 2186-2990(0nline)

International Journal of GEOMATE is Abstracted/Indexed in: SCOPUS, Web of Science Emerging Sources Citation
Index (ESCI), EBSCO, Global Impact Factor (GIF), Gale (a Cengage Learning Company), ULRICHSWEB, Global
Serials Directory, etc.

Impact Factor (by GIF): 2015: 1.009; 2014: 0.987; 2013: 0.825; 2012: 0.714
Paper acceptance rate: 2015: 35.28%; 2014: 37.5%; 2013: 38.71%; 2012: 46.66%; 2011: 61.53%

Honorary Editor
Prof. Dr. Shoji Inoue, Professor Emeritus, Mie University, Japan

Editor-in-Chief:
Prof. Dr. Zakaria Hossain, Mie University, Japan

Assistant to the Editor-in-Chief:
Dr. Jim Shiau, University of Southern Queensland, Australia

Associate Editors:

Prof. Dr. Fumio Tatsuoka, Tokyo University of Science, Japan

Prof. Dr. Sai Vanapalli, University of Ottawa, Canada

Prof. Dr. lan Jefferson, University of Birmingham, United Kingdom

Prof. Dr. Mounir Bouassida, National School of Engineering of Tunis

Prof. Dr. Bujang B.K. Huat, University Putra Malaysia, Malaysia

Prof. Dr. Nemy Banthia, University of British Columbia, Canada

Prof. Dr. Toshinori Sakai, Mie University, Japan

Prof. Dr. Valeriy Perminov, Tomsk Polytechnic University, Russia

Prof. Dr. Jing-Cai Jiang, University of Tokushima, Japan

Prof. Dr. Lilia Robles Austriaco, Angles University Foundation, Philippines
Prof. Dr. Muhammad Ibn Ibrahimy, International Islamic University, Malaysia
Prof. Dr. Shamsul I. Chowdhury, Roosevelt University, USA

Prof. Dr. Isabel Pinto, University of Coimbra, Portugal

Prof. Dr. Mark Jaksa, University of Adelaide, Australia

Prof. Dr. Kaneco Satoshi, Mie University, Japan

Prof. Dr. Junichiro Takeuchi, Kyoto University, Japan

Prof. Dr. Ranjith Pathegama Gamage, Monash University, Australia

Prof. Dr. Kingshuk Roy, Nihon University, Japan

Prof. Dr. Md. Shahin Hossain, Islamic University of Technology, Bangladesh
Prof. Dr. Pedro Arrua, Universidad Tecnolégica Nacional, Argentina

Prof. Dr. Miguel A. Pando, University of North Carolina, USA

Prof. Dr. Suksun Horpibulsuk, Suranaree University of Technology, Thailand
Prof. Dr. Musharraf Zaman, University of Oklahama, USA

Prof. Dr. Rafiqul Tarefder, University of New Mexico, USA

AJProf. Dr. John Victor Smith, RMIT University, Australia

Prof. Dr. Basir Mir, National Institute of Technology Srinagar, India

Prof. Dr. Lily Surayya Eka, State Islamic University Syarif Hidayatullah Jakarta, Indonesia

A full list of sub-editors and editorial assistants are given in the web page.

Copyright @ International Journal of GEOMATE

All rights reserved. In principle, no part of this publication or the information contained herein may be reproduced in any form or by
any means, translated in any language, stored in any database or retrieval system, or transmitted in any form or by any means
without prior permission in writing from the publisher.

Disclaimer: The editors and the publisher have tried their best effort to ensure integration and the quality of this publication and
information herein. However, they give no warranty of any kind, expressed or implied with regard to the material contained in this
journal, and will not be liable in any event for the consequences of its use.

Publisher: The GEOMATE International Society

Place of publication: Tsu city, Mie, Japan

Contact: Editor-in-Chief, Dr. Zakaria Hossain, Professor, Graduate School of Bioresources,

Mie University, 1577 Kurimamachiya, Tsu city, Mie 514-8507, Japan

E-mail: editor@geomatejournal.com, URL: http://www.geomatejournal.com/

Tel & Fax: +81-59-231-9578



INTERNATIONAL JOURNAL OF GEOMATE

(Geotechnique, Construction Materials & Environment)
ISSN: 2186-2982(Print), 2186-2990(0nline)

Founded in 2011, The “International Journal of GEOMATE” is a Scientific Journal of the GEOMATE
International Society that encompasses a broad area in Geotechnique, Construction Materials, and
Environment. The key objective of this journal is to promote interdisciplinary research from various
regions of the globe. The editorial board of the journal is comprised of extensively qualified researchers,
academicians, scientists from Japan and other countries of the world. It is a peer-reviewed journal that is
published quarterly. All articles published in this journal are available online. Contributors may download
the manuscript preparation template for submitting paper or contact to the Editors-in-Chief
[editor@geomatejournal.com].

Aims and Scopes:
The journal aims to become an efficient mean of publishing and distributing high-quality information

from the researchers, scientists, and engineers. The main scopes are as follows:
e Advances in Composite Materials

e Computational Mechanics

e Foundation and Retaining Walls

e Slope Stability

e Soil Dynamics

e Soil-Structure Interaction

e Pavement Technology

e Tunnels and Anchors

e Site Investigation and Rehabilitation
e Ecology and Land Development

e Water Resources Planning

e Environmental Management

e Earthquake and Tsunami Issues

e Safety and Reliability

e Geo-Hazard Mitigation

e Case History and Practical Experience
e Others

Review Policy:
e The paper which meets the editorial criteria will be assigned to at least two anonymous reviewers for

peer-review.

e Authors may recommend some reviewers - however, Editors are entitled to consider them or not.

e The Editorial Board consists of an outstanding group that is responsible for the review process of the
submitted manuscripts and will guarantee the quality of the publication.

e The manuscript will be published as soon as it is accepted and all the modifications recommended by
the reviewers are made.

e The review procedure is as strict as in the most prestigious journals, but publication time is minimized.
e Based on the reviewers' comments, the Editors will make a decision on a paper as one of the following
four conditions:

1. Accept without revision

2. Accept with minor revision

3. Encourage to resubmit with major revision

4. Reject

In case of acceptance with either minor or major revisions, the authors will be advised to revise the
manuscript according to the reviewers’ comments.

1i



INTERNATIONAL JOURNAL OF GEOMATE

(Geotechnique, Construction Materials & Environment)
ISSN: 2186-2982(Print), 2186-2990(0nline)

Instruction to Author:

The manuscript to be submitted should be prepared using the manuscripts submission template.

Download the manuscript formatting template from download files menu.

The manuscript to be submitted adheres to the rules and guidelines given in manuscript template.

The manuscript should be written in English. List of references must be translated into English if other
languages (both should be written).

The page limit is 8 pages for ordinary manuscript and 10 pages for the invited manuscript.

The references inside the text and in the bibliographic list should follow the formats as per the manuscript
template.

All figures, graphs, and tables must follow the font-style of the text. Ensure clear and good quality picture
in the first submission.

Selected manuscript from "GEOMATE Conference Presentation” will be reprinted in the journal with
nominal charges (40% discount of regular fees) based on the agreement of the authors.

Accepted papers which were not presented in "GEOMATE Conference” need publication charges of 800
USD as regular fees. Any page or fraction thereof exceeding page limit will be charged 100 USD per page.
Extra author fee is 100 USD/author if exceeding 5 authors.

This is required for its maintenance such as managing article submission and peer review, typesetting,
tagging and indexing of articles, hosting articles on dedicated servers, supporting sales and marketing
costs to ensure global dissemination via different databases, and permanently preserving the published
journal article.

Copyright: GEOMATE required to obtain copyright of papers from authors for the term of copyright by
signing and returning the publishing agreement.

Submission Method:

Submit full manuscript online using "Submission” menu. We accept online submission only.

Copyright release form to be e-mailed separately along with the manuscript submission. Download it
from the “Download Files Menu”.

Abolition of printed version: Considering environmental conservation, the paper version has been
discontinued since June 2016.

For any questions: Contact us [editor@geomatejournal.com].

Membership Fees: Regular Member 100USD/year; Life Member 900USD only.

Membership Benefits:
® Receive Membership ID/Card
e Use M.G. or L.M.G. after your name (M=Member, G=Geomate, L=L.ife)
e Be involved in GEOMATE technical committees and activities
e Be up-to-date on the current development in the field
e Priority right to participate in international conferences with 20% discount
® 20% discount for Journal paper publication
e Vote in the election of GEOMATE officers
® Access to the Journal webpage

Membership Application (send the related items below using online form):

e Full Name:

o Title/Position (check one): o Prof. o A/Prof. oDr. oMr. oOMs.

e Membership Category (check one): o Regular Member o Life Member o Others

e Address:

e Tel & Fax:

e E-mail (co-authors email separated by comma):

e Research Area (check one): 0 Geotechnique 0 Construction Materials 0 Environment 0 Others

1i1



INTERNATIONAL JOURNAL OF GEOMATE

(Geotechnique, Construction Materials & Environment)
ISSN: 2186-2982(Print), 2186-2990(0nline)

STATEMENT ON PUBLICATION ETHICS AND PUBLICATION MALPRACTICE (1/2)

The International Journal of GEOMATE is a double-blind peer-reviewed journal. All parties involved in the act of publishing an
article for this journal, i.e.: the editors, the author, the peer-reviewers and the publisher must follow the ethical behavior indicated in
the COPE's Best Practice Guidelines for Journal Editors. In order to warrant high-quality scientific publications, public trust in
scientific findings, and that people receive credit for their ideas, the ethical standards for publication are followed.

DUTIES OF EDITORS

A decision on the Publication of Article: Based on the double-blind peer review of a paper, the Chief Editor and the Associate Editor
are responsible for deciding which of the articles accepted for publication. Neither the Chief Editor nor the Associate Editor has the
authority to influence the reviewers who are conducting the blind review of the articles submitted for peer review. The Chief Editor
and the Associate Editor may be guided by the policies of the journal's Editorial Board and subjected to such legal requirements
regarding libel, copyright infringement, and plagiarism.

Honest Play: Manuscripts submitted to GEOMATE shall be exclusively evaluated based mainly on their intellectual quality and
significance. GEOMATE will not give any consideration to authors' race, gender, sexual orientation, religious beliefs, ethnic origin,
citizenship, or political philosophy.

Confidentiality: The Chief Editor, the Associate Editor, and any editorial staff must not disclose any information about a submitted
manuscript to anyone other than the corresponding author, reviewers, potential reviewers, other editorial advisers, and the publisher.

Disclosure and Conflicts of Interest: Unpublished materials disclosed in a submitted manuscript must not be used by anyone who has
a view of the manuscript (while handling it) in his or her own research without the express written consent of the author.

DUTIES OF REVIEWERS

The contribution of Double-Blind Peer Review: Any identifying information will be stripped out from the submitted paper so that the
reviewers do not know any information about the authors and vice versa i.e.: reviewers' comments to the editors are confidential and
before passing on to the authors, it will be made anonymous. The Double Blind Peer review assists the reviewers in making editorial
decisions, while editorial communications with the author may also assist the author in improving the manuscript. The names of the
reviewers known only to the Chief Editor and the Associate Editor and it remains strictly confidential to authors.

Punctuality: Any selected referee who feels unqualified to review the assigned manuscript or unable to provide a prompt review
should notify the Chief Editor and the Associate Editor and excuse himself/herself from the review process.

Confidentiality: Private information or ideas obtained through double-blind peer review must be kept confidential and not used for
personal advantage. Manuscripts received for review must be treated as confidential documents. Without any authorization by the
Chief Editor and the Associate Editor, the information of the submitted manuscript must not be shown to or discussed with, others.

Standards of Objectivity: There shall be no personal criticism of the author. Reviewers should express their views clearly with
supporting arguments and reviews should be conducted objectively.

Acknowledgment of Sources: Authors should cite relevant references and corresponding citation if any statement in the submitted
paper had been previously published or reported elsewhere. Reviewers should identify relevant published work that has not been cited
by the authors. If a reviewer finds any substantial similarity or overlap between the submitted manuscript and any other published
works, s/he should inform the Chief Editor/Associate Editors.

Conflict of Interest: In any reviewers find that the submitted manuscript has conflicts of interest resulting from competitive,
collaborative, or other relationships or connections with any of the authors, companies, or institutions, s/he should not review that
manuscripts and notify to the Chief Editor/Associate Editors prompt.

DUTIES OF AUTHORS

Reporting Standards: Authors of papers of original research should present an accurate account of the work performed as well as an
objective discussion of its significance. Underlying data should be represented accurately in the paper. A manuscript should contain
sufficient detail and references to permit others to replicate the work. Fraudulent or knowingly inaccurate statements constitute
unethical behavior and are unacceptable.

Data Access and Retention: Authors may be asked to provide the raw data in connection with a paper for editorial review, and should
be prepared to provide such data for public access or for access to the readers of the journal.

Originality and Plagiarism: The authors should ensure that they have written entirely original works, and if the authors have used the
work and/or words of others, this must be appropriately cited or quoted. All papers published by International Journal of GEOMATE
are committed to publishing only original material, i.e., material that has neither been published elsewhere nor is under review
elsewhere. The paper that is found to have been plagiarized from a manuscript by other authors, whether published or unpublished,
will incur plagiarism sanctions.

v



INTERNATIONAL JOURNAL OF GEOMATE

(Geotechnique, Construction Materials & Environment)
ISSN: 2186-2982(Print), 2186-2990(0nline)

STATEMENT ON PUBLICATION ETHICS AND PUBLICATION MALPRACTICE (2/2)

Acknowledgment of Sources: Proper acknowledgment of the work of others must always be given. Authors should cite publications
that have been influential in determining the nature of the reported work.

Manipulation of Citations: Submitted papers that are found to include citations whose primary purpose is to increase the number of
citations to a given author’s work, or to articles published in a particular journal, will incur sanctions for manipulation of citations.

Falsification and Fabrication: Submitted papers that are found to have either falsified or fabricated numerical/experimental results,
including the manipulation of images, will incur data fabrication and falsification sanctions.

Authorship: The authorship of a paper should be limited to those who have made a significant contribution to the conception, design,
execution, or interpretation of the reported study. All those who have made significant contributions should be listed as co-authors.
Where there are others who have participated in certain substantive aspects of the research project, they should be acknowledged or
listed as contributors.

Scientific Contribution: All listed authors must have made a significant scientific contribution to the research in the manuscript and
approved all its claims. It is important to list everyone who made a significant scientific contribution, including students and laboratory
technicians.

Corresponding Author: Corresponding Author is the author responsible for communicating with the journal for publication. The
corresponding author should ensure that all appropriate co-authors and no inappropriate co-authors are included on the paper and that
all co-authors have seen and approved the final version of the paper and have agreed to its submission for publication.

Acknowledgment of Funding Sources: Funding sources for the research reported in the manuscript should be duly acknowledged after
the conclusion and before the list of references.

Disclosure and Conflicts of Interest: All sources of financial support for the project or any substantive conflict of interest that might
be interpreted to influence the results of the paper should be disclosed.

Fundamental Errors in Published Works: It is the author's responsibility to promptly notify the Chief Editor/Associate Editor if s/he
discovers a significant error or inaccuracy in his/her own published work to retract or correct the paper.

Redundant, Concurrent or Multiple Publications: An author should not, in general, publish manuscripts describing essentially the
same research in more than one journal or primary publication. Manuscripts that are found to have been published elsewhere, or to be
under review elsewhere, will incur duplicate submission/publication sanctions. If authors have used their own previously published
work or work that is currently under review, as the basis for a submitted manuscript, they are required to cite the previous work and
indicate how their submitted manuscript offers novel contributions beyond those of the previous work. Submitting the same
manuscript to more than one journal concurrently constitutes unethical publishing behavior and is unacceptable. Redundant
publications involve the inappropriate division of study outcomes into several articles.

SANCTIONS

In the event that there are documented violations of any of the above-mentioned policies in any journal, regardless of whether or not
the violations occurred in a journal published by GEOMATE, the following sanctions will be applied:

eImmediate rejection of the infringing manuscript.

eImmediate rejection of every other manuscript submitted to GEOMATE by any of the authors of the infringing manuscript.

*The prohibition against all of the authors for any new submissions to GEOMATE, either individually or in combination with other
authors of the infringing manuscript, as well as in combination with any other authors. This prohibition will be imposed for a
minimum of five years.

*Prohibition against all of the authors from serving on the Editorial Board of the International Journal of GEOMATE

In cases where the violations of the above policies are found to be particularly outrageous, the publisher reserves the right to impose
additional sanctions beyond those described above.



11/24/22, 12:04 AM International Journal of GEOMATE

also developed by scimago: ESCIMAGO INSTITUTIONS RANKINGS
SJ R Scimago Journal & Country Rank Enter Journal Title, ISSN or Publisher Name

Home Journal Rankings Country Rankings Viz Tools Help About Us

Pusat Tes Resmi [ELTS

Dapatkan hasil tes Anda hanya dalam 3 S hari kerja. Info lebih lanjut hubungi
kami,

ialts.idp.com Buka

International Journal of GEOMATE

COUNTRY SUBJECT AREA AND PUBLISHER H-INDEX
CATEGORY
Japan GEOMATE
Agricultural and International Society
Universities and research BIO|OgIC8| Sciences
institutions in Japan Soil Science

Earth and Planetary

Sciences
Geotechnical
Engineering and
Engineering
Geology

Engineering
Building and

Construction

Environmental

Science
Environmental
Engineering
PUBLICATION TYPE ISSN COVERAGE INFORMATION
Journals 21862982, 21862990 2011-2021 Homepage

How to publish in this
journal

editor@geomatejourn
al.com

https://www.scimagojr.com/journalsearch.php?q=21100327701&tip=sid&exact=no 1/8



11/24/22, 12:04 AM International Journal of GEOMATE

Advances in Civil
Eng. Papers

SCOPE

The journal aims to become an efficient mean of publishing and distributing high quality information from the researchers,
scientists and engineers. The main scopes are as follows: Advances in Composite Materials- Computational Mechanics-
Foundation and Retaining Walls- Slope Stability- Soil Dynamics- Soil-Structure Interaction- Pavement Technology- Tunnels and
Anchors- Site Investigation and Rehabilitation- Ecology and Land Development- Water Resources Planning- Environmental
Management - Public Health and Rehabilitation- Earthquake and Tsunami Issues- Safety and Reliability- Geo-Hazard Mitigation-
Case History and Practical Experience- Others

P . . ..
\_¢{ Join the conversation about this journal

N Quartiles

https://www.scimagojr.com/journalsearch.php?q=21100327701&tip=sid&exact=no 2/8



11/24/22, 12:04 AM

FIND SIMILAR JOURNALS @

1
Journal of The Institution of
Engineers (India): Series A

N IND USA
9 299
30% %
similarity similarity
SJR \5\\ Total Documents
0.4 600
400
0.2
200
0 0
2012 2014 2016 2018 2020 2011
Total Cites Self-Cites \5\\
1.2k
600
0

2011 2013 2015 2017 2019

External Cites per Doc Cites per Doc

0.5

2011 2013 2015 2017 2019

https://www.scimagojr.com/journalsearch.php?q=21100327701&tip=sid&exact=no

International Journal of GEOMATE

2
Advances in Materials
Science and Engineering

2021

v\

2021

2015

3 4

Journal of Testing and Iranian Journal ¢
Evaluation and Technology

USA CHE
o (
28% 28
similarity similai

\Q
2017 2019 2021
Citations per document A

0.8

0.6

0.4

0.2

2011 2013 2015 2017 2019 2021
Cites / Doc. (4 years)

@ Cites/ Doc. (3 years)
@ Cites/ Doc. (2 years)

3/8



11/24/22, 12:04 AM

% International Collaboration \'f\ BB

24
18

12

2011 2013 2015 2017 2019 2021

Cited documents Uncited documents \Q 4

1.2k

600

2011 2013 2015 2017 2019 2021

& SClmago Graphica

Explore, visually
communicate and make
sense of data with our
new data visualization
tool.

International Journal of GEOMATE

Citable documents Non-citable documents \Q gH

1.2k

600

2011 2013 2015

International Journal of
GEOMATE

Building and

Q 3 Construction

best quartile
L

036

powered by scimagaojr.com

2017 2019 2021

« Show this widget in

your own website

Just copy the code below
and paste within your html
code:

<a href="https://www.scima¢

Metrics based on Scopus® data as of April 2022

https://www.scimagojr.com/journalsearch.php?9=21100327701&tip=sid&exact=no

4/8



11/24/22, 12:04 AM International Journal of GEOMATE

dwikoranto 1 year ago

Thank you, | started joining to get information about journals.

reply

& SClmago Team

{@ Melanie Ortiz 1 year ago

Dear Sir/Madam, welcome and thanks for your participation! Best Regards, SCImago

Team

nahla salim 2 years ago

Dear Sir
I would like to publish in Geotechnical branch and | would like to know how long it will take for
publishing

Thank you very much

reply

SClmago Team

i
v

@

W

Melanie Ortiz 2 years ago

Dear Nahla,

thank you for contacting us.

Unfortunately, we cannot help you with your request, we suggest you visit the journal's
homepage or contact the journal’s editorial staff, so they could inform you more deeply.

Best Regards, SCImago Team

Suyuti 2 years ago

Dear Sir/ Madam

My paper was published on the International Journal of GEOMATE, by vol.16 (issue 53), p.32-39,
2019.

https://www.scimagojr.com/journalsearch.php?q=21100327701&tip=sid&exact=no

5/8



11/24/22, 12:04 AM International Journal of GEOMATE

But this paper is still not indexed by scopus.
May you help me to make an index in scopus?

Thank you very much for your cooperation.

Best regards.
Suyuti

reply

i

SClmago Team

“y

fg

W

Melanie Ortiz 2 years ago

Dear Suyuti,

thank you very much for your comment, unfortunately we cannot help you with your

request. We suggest you contact Scopus support:
https://service.elsevier.com/app/answers/detail/a_id/14883/kw/scimago/supporthub/scopus/
Best Regards, SCImago Team

Aisyah Salimah 2 years ago

Dear Sir / Madam,

International Journal of GEOMATE coverage 2011-2020. How abaout next coverage?

Is it still in the Scopus index?

reply

]

SClmago Team

“y

Melanie Ortiz 2 years ago

fg

W

Dear Aisyah,

Thank you very much for your comment.

All the metadata have been provided by Scopus /Elsevier in their last update sent to
SClmago, including the Coverage's period data. The SJR for 2019 was released on June
2020, 11. We suggest you consult the Scopus database directly to see the current index
status as SJR is a static image of Scopus, which is changing every day.

Best Regards, SCImago Team

Mohammed Ali Al-Bared 4 years ago

Thanks a lot for your response

But the thing that i am still wondering is that for year 2016, the category of Building and
construction was rated as Q2. Why it changed suddenly? although year 2016 has passed

Thanks again

https://www.scimagojr.com/journalsearch.php?9=21100327701&tip=sid&exact=no

6/8



11/24/22, 12:04 AM International Journal of GEOMATE
reply

Mohammed Al-Bared 4 years ago

Dear Sir / Madam,

| published my paper in the International Journal of GEOMATE few months ago and my paper was
categorized under Building and construction materials. For year 2017, this category (Building and
Construction) was under Quartile 2 in SJR. The rules of my university is to publish in at least Q2
Journals and that is why i selected this journal for my publication. Surprisingly, the Q of the

Building and Construction category changed to Q3 although the year 2017 has passed. | really don't

understand this sudden change. Can you please clarify this?

Thanks a lot

reply

SCImago Team
@ Elena Corera 4 years ago
'l [3

Dear Mohammed Al-Bared,

thank you very much for your particiation. According to your question, each year Scopus
provides us an update database and, according to that new information, indicators are
calculated. Annual data updating can change journal's quartile.

| hope we solve your question.

Best regards,
SCImago Team

Leave a comment

Name

Email
(will not be published)

https://www.scimagojr.com/journalsearch.php?q=21100327701&tip=sid&exact=no 7/8



11/24/22, 12:04 AM International Journal of GEOMATE

I'm not a robot
reCAPTCHA
Privacy - Terms

The users of Scimago Journal & Country Rank have the possibility to dialogue through comments linked to a
specific journal. The purpose is to have a forum in which general doubts about the processes of publication in the
journal, experiences and other issues derived from the publication of papers are resolved. For topics on particular

articles, maintain the dialogue through the usual channels with your editor.

Developed by: Powered by:

{\oﬂ SClmage

%y

Follow us on @ScimagoJR

Scimago Lab, Copyright 2007-2022. Data Source: Scopus®

Edit Cookie Consent

https://www.scimagojr.com/journalsearch.php?q=21100327701&tip=sid&exact=no 8/8



International Journal of GEOMATE, Oct., 2019 Vol.17, Issue 62, pp. 203 - 211
ISSN: 2186-2982 (P), 2186-2990 (O), Japan, DOI: https://doi.org/10.21660/2019.62.85393
Special Issue on Science, Engineering & Environment

AQUATIC ORGANIC MATTER CHARACTERISTICS AND THMFP
OCCURRENCE IN A TROPICAL RIVER

*Mohamad Rangga Sururi®?, Suprihanto Notodarmojo® and Dwina Roosmini*

! Environmental Engineering Program Institut Teknologi Bandung, Post-Graduate Academy,Bandung,
Indonesia. 2 Departement of Environmental Engineering Institut Teknologi Nasional Bandung, Indonesia.
%4 Departement of Environmental Engineering, Institut Teknologi Bandung, Indonesia

*Corresponding Author, Received: 10 March. 2019, Revised: 19 April. 2019, Accepted: 12 May. 2019

ABSTRACT: Dissolved Organic Matter (DOM) in water sources is reactive to chlorine, forming
Trihalomethanes (THMs). However, information on DOM characteristics and Trihalomethanes Forming
Potential (THMFP) in tropical surface raw water sources is still limited. This study aimed to determine the
characteristics of Total Organic Matter (TOM) and DOM, the correlations between the pair, as well as the
correlations between DOM and THMFP during dry and rainy seasons in a polluted tropical river in Indonesia.
Samples were collected from Cikapundung River, at the intake of drinking water treatment plant during both
seasons. TOM and DOM were measured as COD, DOC, Chromophoric organic (Agss, Asss, A3/4) and
Specific Ultra Violet Absorbance (SUVA). Total THMFP (TTHMFP) was determined from CHCIs,
CHBIrCl,, CHCIBr,, and CHBr; measurements. Compared to the rainy seasons, the values of all organic
parameters at the intake during the dry season were higher. DOM in the dry season was more aromatic,
hydrophobic and humic, consistent with higher concentrations of TTHMFP in the dry season
(X=636.79ug/L) than that in the rainy season (X=430.13ug/L). TOM and DOM correlations for Agss, Agss,
and COD in the dry season were stronger than in the rainy season. Each THMFP species was poorly
correlated with any DOM parameters during the dry season, specifically at SUVA level >5L/mg/m.
However, there were significant correlations between A,s, and CHBrCl,-FP; Asss and CHCI;-FP; Agss and
TTHMFP. These conditions were observed only during the rainy seasons at SUVA of 2-4L/mg/m. Thus, Aszss
can be used as a proxy of TTHMFP during the rainy season in Cikapundung river.

Keywords: Correlation, DOM characteristics, Seasonal variations, THMFP

1. INTRODUCTION CDOM isthe fraction of DOM that absorbs
Ultraviolet (UV)-Visible light, and is recognized
Organic matter is one of the main components as a controlling factor for the optical properties of
in the natural water system and is ubiquitous in surface waters [8]. Previous works also confirmed
water sources as a result of both natural Specific UV Absorbents (SUVA) or UV
degradation of some organic substances and from absorbance normalized as DOC concentrations is a
human activities [1, 2]. One kind of organic matter surrogate parameter of THMs due to its strong
in natural waters is Dissolved Organic Matter correlation with dissolved aromatic of the humic
(DOM), which is defined as the fraction of organic compound and reactive to chlorine [4, 9].
matter that passes membrane filters of 0.1 — 0.7um The majority of studies on seasonal changes of
[3]. DOM existing in raw water for water NOM were conducted in non-tropical regions.
treatment plant reacts with chlorine, generating Few studies in tropical regions suggest that the
Disinfection by Products (DBPs) such as intensity of precipitation may influence the
Trihalomethanes (THMSs) in drinking water that characteristics of NOM in surface water [10]. Ina
can pose significant health effects including cancer pristine tropical river such as Epulu river
[4, 5]. (Republic Congo) and Maji ya Chai River
Because of the heterogeneity of DOM (Tanzania), the concentrations of DOC measured
properties, various surrogate parameters have been during the rainy season were higher than those
used to estimate its reactivity toward DBPs observed during the dry season [11, 12]. In these
formation [6]. Common parameters to measure studies, the SUVA value and allochthonous humic
DOM in water body include Dissolved Organic compounds were high during the rainy season with
Carbon (DOC), and Chromophoric DOM (CDOM). high precipitation intensity [11, 12]. DOM was
DOC is often synonymous with DOM since also found to be highly correlated with the
organic contaminants in natural systems generally potential for THMs formation (THMFP) in
represent a significant fraction of DOC [7], while Bangpakong River, a polluted tropical river in
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Thailand [13].

More efforts are still required to investigate the
variation in DOM characteristics across seasons
and its major role in THMs formation in other
tropical regions. In Indonesia, the world’s 4™ most
populated country with a huge demand for
drinking water, information of concentrations and

characteristics of DOM in its rivers are still limited.

This includes, in Cikapundung River, a drinking
water source for nearly two million inhabitants in
Bandung City as the fifth biggest city in Indonesia.
The number of organic matters in Cikapundung
River was only determined by measuring the
unfiltered water which potentially under-reported
the organic matter concentrations [14]. In addition,
the raw water quality standard for DOM
concentration was not available. Therefore, it is
important to characterize DOM fractions and to
determine its correlation with Total Organic Matter
(TOM). Furthermore, chlorination has been the
main disinfection method in drinking water
treatment in Indonesia for many years, suggesting
the potential of organic matter to generate THMs
in source water becomes critical.

The main objectives of this paper were to
determine: (i) the characteristics of DOM and
TOM ; (ii) the relationships between DOM and
TOM; and (iii) the relationships between DOM
and THMFP across two different seasons.
Considering  THMFP measurement is time-
consuming and costly, it is expected that the
observed relationships between DOM and each
THMFP parameter can be used to determine
surrogate parameters of THMFP in a polluted
tropical river such as Cikapundung River.

To the best of our knowledge, this is the first
study in Indonesia that investigates seasonal
variations of DOM characteristics and its effect on
THMFP conducted in a polluted river which is a
representative of drinking water sources for cities
in Java Island. Thereby, this study provides
science-based information for controlling DOM in
surface water and to minimize the formation of
THMs in the drinking water.

2. MATERIALS AND METHODS
2.1 Location of Study

Cikapundung River is a tributary of Citarum
River that is known as the longest river in Java
Island. With a length of 28 km, the river divides
the city of Bandung from the north to the south.
This river is a typical urban river in a tropical and
developing country of Indonesia. The upper stream
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flow of Cikapundung River ranges between 500—
600L/s of water is extracted for the raw water
supply of the city Water Treatment Plant (WTP).
The concentrations of organic matters in the
Cikapundung river were measured the highest
among the other water sources to fulfill drinking
water demand for the city of Bandung [15].

The annual average precipitation in this area
was 191.54mm, with the highest intensity of
rainfall occurs primarily between October to June.
The maximum river flow usually occurs in the
rainy seasons of 7.59m>/s while the lowest occur in
the dry season of 0.54m%s. Land use in the upper
basin mainly comprises mixed anthropogenic area
(80%), including farming, agriculture, wetlands,
commercials, and residential areas. The remaining
areas are occupied by forest area of 19% of the
total catchment area (6,933.3Ha) (Fig.1), and the
intake was located in this natural area (National
Park of Djuanda). Among other rivers used as raw
water sources for the city WTP, Cikapundung river
has the worst water quality due to its high
concentrations of organic matters originated from
anthropogenic activities [15].

The main sampling site (point-1) was located at
the Bantar Awi intake of drinking WTP (S
6°51°33,1°*, E 107°38,57°57,1°*). In addition, one
reference site was located at the upstream of
Cikapundung River of about 7 km from the intake
at the upper stream part ((S 6°50°19.12”, E
107°43°35.52”) (point-2)). This reference site was
surrounded by natural forestry and was used to
identify potential contaminations in the area prior
to the location of point-2. The study area and the
selected sampling sites are illustrated in Fig.1.

2.2 Sampling and Analytical Methods

All samples were collected through grab
sampling during both rainy and dry seasons. The
study consist of two sub-studies: substudy-1
focused on the TOM and DOM characterization
and TOM and DOM relationships, while the
substudy-2 was conducted to determine DOM and
THMEFP relationships. In substudy-1, DOM and
TOM concentrations and characteristics were
measured from the samples collected in the dry
season (14 — 23 August 2017, period 1), and two
periods in the rainy season: period 1 (27 Jan — 13
Feb 2017) and period 2 (9 — 17 November 2017).
Following, the DOM and THMFP samples were
collected during the dry season (14 — 23 August
2017) and two periods in the rainy season: period 2
(9 — 17 November 2017 and period 3 (8 — 14 Feb
2018).
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Fig.1 Study area and distribution of water sampling sites in Cikapundung River. The circle represents the
sampling site at the upstream (point 2). The square represents the sampling site at the intake (point 1).

Samples at the upstream (point-2) were only
collected during the rainy season period-1 due to
limited availability of sampling equipment.
Samples were placed in a 5L-polyethylene bottle,
shipped in a cooled container and stored in a
refrigerator at 4°C prior to analysis. Samples were
prepared and analyzed in the Environmental
Engineering Laboratory of Institut Teknologi
Bandung and Integrated Laboratory of Politeknik
Kesehatan Bandung. Measurement of pH and
water temperature was carried out on-site during
the sampling.

The characteristics of DOM were identified as
Chemical Oxygen Demand (COD), DOC, and
CDOM which were measured as UV absorbance at
wavelength of 254 nm (A,s,), UV absorbance at
wavelength of 355 nm (Asss), ratio between Azgg
and Asq (A3/4), and ratio of absorbance at 254 to
the concentrations of DOC (SUVA). Az, indicates
humic and aromatic compounds in water, while
Agzss describes CDOM derived from terrestrial[16],
and a ratio between Azgp and Ay (A3/4) was
measured to show the proportion of humic and
fulvic acid [17]. DOC, A,y and SUVA are
surrogate parameters for THMFP in the alternative
disinfectants and oxidants guidance manual [4].
While COD is listed in Indonesia standard for raw
water quality (Government Regulation 82/2001),
thus it is the most common parameter of NOM in
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raw water, measured by the water company in
Indonesia. Other considerations that these
parameters are easy to measure, relatively do not

time-consuming, and cheaper than THMFP
measurements.
These parameters were analyzed in both

filtered (DOM) and unfiltered (TOM) samples. To
obtain filtered samples, samples were passed
through 0,45um membrane prior to analysis. COD
was analyzed based on the Standard Method
protocol 5220C (close reflux method) [18]. Before
reuse, glassware was cleaned first and heated at
450°C in the muffle furnace for 4 hours. The
concentrations of DOC were measured using TOC
Analyzer SIEVER Innovox 0545 with a high
temperature of combustion, following the Standard
methods 3510 B[18]. CDOM parameters were
measured using a spectrophotometer (Shimadzu-
1700 UV/Vis with a 1-cm quartz cell).

The potential of THMs formation in the filtered
samples was measured according to the Standard
Method 5710B [18]. The method included the
addition of NaOCI| and phosphate buffer for
adjusting the pH of samples to be at 7, chlorinating
samples with excess free chlorine, and incubating
samples for 7 days at 25°C. The extraction of
THMs was conducted based on USEPA 551.1
standard protocol (Liquid-liquid extraction by n-
pentane). The extract was then analyzed by gas
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chromatography (GC 7890 A Agilent) and mass
spectrophotometry (MS 5975 C). Standard Method
6232B was used for measurement using GC MS
with splitless injection. THMs mixed Standard
(Supelco /Sigma—Aldrich Co., USA) comprised of
chloroform (CHCIs), bromodichloromethane (CH
BrCl,), and dibromochloromethane (CHCIB,),
bromoform (CHBr;) was used in this study.

3. RESULTS AND DISCUSSION
3.1 NOM Characteristics

The characteristics of water samples which
include COD, Asss, Asss, A3/4, DOC, and SUVA
were taken at point-1 and point-2 and the results
are presented in Table 1 and 2, respectively.
During each sampling period, the measured
temperature of water samples ranged between 23
and 25°C, and pH values were in a neutral range
(6.7-7.1).

The measured average of DOM-COD and
DOC levels at the point-2 (DOM-COD=
3.87mg/L; DOC=3.54mg/L) were lower than those

measured at the point-1 (DOM-COD= 19.94mg/L;
DOC=6.56mg/L) during the rainy period 1 (Table
1). The national standard for the quality of raw
water sources in Indonesia does not regulate
organic parameters except for COD. It was found
that COD average concentration at the point-1 in
dry and rainy seasons was above the national
standard (10mg/L). One of the possible reasons
was because the land use around the point-2 was
dominated by natural forest, while the intake was
surrounded by anthropogenic activities such as
households, agricultural, and cow husbandry
(within 7km) (see Fig. 1).

Higher concentrations of DOM-COD at the
point-1 were potentially attributable to the direct
discharges of cow manures biogas residues into the
stream and domestic activities around the
catchment. This comparison showed a logical fact
that the catchments with more forests and less
anthropogenic activities have better water quality
in term of oxidizable pollutants and dissolved
carbon.

Table 1 The characteristics of water samples from the point-1 in dry and rainy seasons

Season
Parameters Dry (N =9) Rainy periode-1 (N =9) Rainy periode-2 (N = 9)
range X range X range X

TOM-COD(mg/L) 19.20-60.8 45.16 20.60-38.40 28.96 19.20-30.00 26.18
DOM-COD(mg/L) 13.60-38.4 25.18 13.60-27.70 19.94 11.20-30.00 19.12
TOM-Ags,(cm™) 0.35-0.58 043  0.25-0.38 0.31 0.35-0.58 0.43
DOM-Ags,(cm™) 0.21-0.48 035 0.15-0.22 0.19 0.06-0.26 0.19
TOM-Agss(cm™) 0.11-0.39 0.24  0.11-0.26 0.18 0.08-0.22 0.13
DOM-Agss(cm™) 0.08-0.35 0.18  0.03-0.06 0.05 0.05-0.13 0.08
TOM-A3/4 1.20-2.21 166  1.18-2.56 177 0.71-1.79 1.27
DOM-A3/4 1.70-2.80 223  2.60-4.30 3.47 1.15-2.94 2.28
DOC(mg/L) 4.26-8.66 6.98  4.20-9.35 6.56 3.02-5.50 4.36
SUVA(L/mg/m) 2.70-9.84 5.7 1.67-4.07 2.86 1.81-5.80 4.32

Table 2 The characteristics of water samples from
the point-2 in the rainy season period 1 (N=9)

Parameters Range X
DOM-COD(mg/L)  3.80-4.00 3.87
DOM-Asy(cm™)  0.13-019 0.15
DOM-Ags(cm™)  0.09-0.14 0.11
DOM-A3/4 1.14-125 1.18
DOC(mg/L) 281-400 354
SUVA(L/mg/m) 345516 4.8
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The average level of Agss at point-2 (0.11cm™)
during the rainy season was larger than that
measured for point-1 (0.05cm™), indicating DOM
in the upstream area may be predominantly
contributed by the natural decomposition of plants
such as lignin [19]. Lignin is a very complex
organic compound and mostly consists of aromatic
compounds [20]. Although DOM at the point-1
was richer in oxidizable pollutants and dissolved
carbon, the changes in A,s, levels in both locations
were not significant. The results indicated the
anthropogenic activities during the rainy season
along the water body between the two points did
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not contribute significantly to chromophoric
organic. Compared to other studies of tropical
rivers such as in Maji ya Chai river, Tanzania [11]
and Central Kalimantan peat water [21], the
measured A,s, values taken from the intake were
considered low. The higher level of Az, in Maji ya
Chai river and peat water in central Kalimantan
was due to the contribution of humic substances
originated from natural sources of NOM. In
addition, higher SUVA (>4 L/mg/m) and the lower
level of measured aromatization ratio (A3/4) (<5)
values at the point-2 than those at the point-1
indicated DOM in the upstream was dominated by
humic acids and hydrophobic substances.
Compared to other studies, DOM-Azs5 Values at
the point-1 were within the range of those reported
in Xiaoging River (0.04-0.17 cm™) [22], but lower
than those reported in the estuary (average of
0.06cm™) [23] and lake water body (0.004—
0.013cm™) which have a higher load of organic
matter originated from natural sources [24].

DOM characteristics and concentrations in
natural water can vary seasonally. In this study,
seasonal variations in the measured values of
COD, Auss, Asss, A3/4, DOC, and SUVA were
observed in both TOM and DOM samples, with
the highest average values occurred in the dry
season (Table 1). The lower values of these
parameters during the rainy season were not
expected, considering  greater entry  of
allochthonous/ terrestrial materials through surface
runoff may occur in the rainy season [11, 12].
Seasonal changes of river flow might explain the
concentrations and characteristics differences over
seasons. According to the Meteorology and
Geophysics Agency, the average monthly rainfall
intensity during the dry season (August 2017) was
only 48.4 mm, with a total of six rainy-days
observed only during the month. The rainfall
intensity during rainy season period 1 range
between 65.3mm-199.3mm, reached 442.2mm
during period 2 with total rainy-days at least 23
days/month of during the time course (January-
February 2017; and November 2017). Therefore,
there was a potentially less dilution effect from the
rainwater in the river during the dry season. On the
other hand, organic matters from nearby
anthropogenic ~ sources  were  consistently
discharged into the stream throughout the year.
This continuous entry of organic matters from
anthropogenic activities throughout the year
coincidence with the minimum flow of
Cikapundung river during the dry season may
result in higher DOM level in this season.

SUVA values correspond to the nature or
characteristics of organic matters, providing a
quantitative measure of aromatic and hydrophobic
fractions of the DOM in water [25]. Higher
average values of SUVA (>5mg/L) as well as
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TOM-Ays; (0.43cm™) and DOM-Ags, (0.35cm™)
during the dry season, suggesting domination of
aromatic and hydrophobic compounds to DOM
during the dry season than those during the rainy
season. The majority of hydrophobic compounds
was acidic compounds such as fulvic and humic
acids originated from both natural decompositions
of lignin and anthropogenic activities [25]. A
further measurement such as through Fluorescence
Excitation-Emission Matrix is needed to confirm
the origin of DOM [26]. Along with the results for
SUVA and Ay, A3/4 ratio values across dry and
rainy seasons were observed <5. Thus it enhances
the finding that humic acid compounds were more
dominant than fulvic acid compounds, as reported
by Artinger [2000] that A3/4 <5 indicates higher
concentrations of aromatic and humic acid
compounds in the water.

3.2 The relationships between TOM and DOM

Fig. 2 A-B shows a relationship between TOM-
and DOM-A,s, (R=0.78;p=0.01), as well as -Aazss
(R=0.75;p=0.02) during the dry season. TOM-
COD was well correlated with DOM-COD in this
season (R=0.72; p=0.03), as seen in Fig.2 C.

For the rainy season, the relationships between
TOM and DOM for all parameters were weaker
(Fig. 2). This was because TOM of the rainy
season was possibly dominated by terrestrial
particulate organic matter carried by the runoff.
Yet, TOM of the dry season was composed of
DOM predominantly rather than particulate
organic matter. As seen in Table 1, the proportions
of CDOM in Chromophoric-TOM (CTOM) in the
rainy season were smaller than that in the dry
season (CDOM/CTOM = 49-66% in the rainy; 73-
82% in the dry season). It can be suggested that for
the dry season, the level of DOM can be predicted
solely based on the measurement of TOM.
However, both TOM and DOM should be
measured during the rainy season as they were not
well correlated.

3.3 DOM and THMFP relationships

The measured total forming potential and
forming potential of each THM compound across
three different sampling periods are summarized in
Table 3. The table shows, the formation of CHCl;-
FP was the highest, followed by CHBrCI,-FP.
However, the CHCIBr,-FP and CHBr;-FP were
detected below the Detection Limit (DL). Both
CHCI; and CHBrCl, were the most common
THMs species detected in tropical water [13, 27].
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Fig.2 The relationships between TOM and DOM during dry and rainy seasons: (A) TOM-A,s, and BOM-
Ay (B) TOM-Agss and BOM-Agss; (C) TOM-COD and DOM-COD

Table 3. THMFP concentrations (ug/L) during dry
rainy and rainy seasons period 2-3 at point-1

Parameters Ranges X
CHBrClI, FP
Dry 14.43-97.93 66.87
Rainy <DL-120.00 33.57
CHCI; -FP
Dry 140.00-937.39 568.63
Rainy 110.00-859.98 405.69
TTHMFP
Dry 154.43-1021.88 636.79
Rainy 100.00-867.26 430.13
Furthermore, the results indicated that

CHCI5-FP was the predominant species of THM in
the water samples, consistent with those reported
in both tropical and sub-tropical rivers [9, 13, 28-
32]. Seasonal variations were also observed for the
occurrence of THMFP. The average concentrations
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of total THMFP, CHCI;-FP, and CHBrCl,-FP
during the dry season were higher than those
during the rainy season (Table 3).

SUVA is generally known as the major
precursors to the formation of disinfection by-
products [4]. Hence a higher SUVA should
increase THMFP level [33, 34]. In this study,
during dry season however, poor correlations were
observed between DOM enriched with aromatic
and hydrophobic than hydrophilic compounds
(SUVA>5L/mg/m) and TTHMFP (with a
Pearson’s correlation (R) of -0.37 and p-value of
>0.05), CHCI;-FP (R of -0.37 and p-value of 0.05),
and CHBrClL-FP (R of -0.28 and p-value of
>0.05). This indicated the presence of non-reactive
aromatic compounds which were originated from
anthropogenic activities near the intake area of
Cikapundung River. Previous studies demonstrated
that for water samples with high SUVA level, not
all aromatic fraction reacted with chlorine to form
THMSs [35]. Similar results were also found in a
shrimp farm contaminated by fertilizers with
SUVA value above 5L/mg/m [13]. Accordingly,
SUVA >5L/mg/m tends to be a poor indicator for
THMFP and measured DOM parameters
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relationship in a polluted water body with a high
level of aromatic and hydrophobic compounds as
also found in Cikapundung River.
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Fig. 3 The relationships between DOM and
THMFP during rainy seasons: (A) Asss and
TTHMFP; (B) Asss and CHCI3-FP; (C) A4 and
CHBrCI2-FP

The value of DOM during the rainy season
indicated balance proportion of aromatic and non-
aromatic as well as balance proportion of
hydrophobic and hydrophilic compounds, which
was consistent with SUVA values in the range of
2-4L/mg/m. Significant correlations (p<0.05) were
found between Asss and CHCI;-FP and TTHMFP,
Ayss, and CHBICI,-FP during the rainy season
(Fig.3). This suggests the aromatic compounds
reactive to chlorine and bromine in water samples
when SUVA values ranged from 2 to 4L/mg/m
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[33]. Significant correlations between CDOM and
THMFP during the rainy season were also reported
in a river surrounded by anthropogenic activities
[36] and in a river with high flow rates [35],
similar with those observed in Cikapundung River
during the rainy season. The results may confirm
terrestrial DOM was an important precursor of
THMs in that season. Therefore, Asss can be used
as a surrogate parameter during the rainy season in
the Cikapundung river and other tropical polluted
rivers with similar environmental conditions. The
findings are of great importance and concern since
THMFP measurement is costly and timely.

4. CONCLUSIONS

This study showed that the highest levels of all
organic parameters in the Cikapundung river
occurred during the dry season. In this season,
good relationships between TOM and DOM
indicated the level of DOM can be predicted based
on the measurement of TOM. DOM of dry season
comprised a larger proportion of aromatic and
hydrophobic compounds at SUVA levels
>5L/mg/m). However, DOM parameters were
poorly correlated with THMFP species which
possibly because not all aromatic fraction reacted
with chlorine to form THMs. Thus SUVA at levels
above 5L/mg/m can be used as an indicator of poor
relationships between DOM and THMFP.

DOM during the rainy season comprised
balance proportion of aromatic and non-aromatic
as well as hydrophobic and hydrophilic
compounds (SUVA of 2-4L/mg/m). In this
condition, a significant correlation between Aasss
and TTHMFP; Asss and CHCI;-FP; and Ay, and
CHBIrCl,-FP were observed. Therefore, terrestrial
DOM (Ass) was concluded as an important
precursor of THMs and Agsss can be used as a
surrogate parameter to control THMFP during the
rainy season. This may help to replace THMFP
measurement with Asss measurement to avoid the
high cost and time-consuming measurement.
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