Successful enrichment novel anammox bacterla
from eutrophic Lake Koto Baru, Indonesia " o




INTRODUCTION

Excess of nitrogen in the environment from
agriculture (fertilizer) together with other nutrients
promoted Eutrophication

o =2 ——"
The higher ammonium concentration in the environment could be an indicator of existence of
anammox bacteria (convert ammonium to nitrogen gas using nitrite as electron acceptor in
anaerobic condition)

Purpose : enrichment anammox bacteria in FtBR from Lake Koto Baru, Indénesia



MATERIALS AND METHODS

A novel Filter Bioreactor (FtBR) conducted for cultivation

Reactor configuration Reactor operation

V:1.81L, HRT 24 h

sludge 2/3 volume |

String .
wound filter Housing 10”
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FtBr in the room FtBR in _ — - : S
ter(nlsfr:a;l)]re Substrate 35°C e | E—— —
(Run 2) (NH4),50, 70 — 150 (mg-N/L)
NaNO, 70 — 150 (mg-N/L)
MgsS0, * 7H,0 300
CaCl, .7H,0 180
The abundance of microbes was KHPO4 27,2
analyzed using lllumina MiSeq KHCOs 500
sequencing. Trace Element 1and II* 1ml
* Graaf et al., 1996




RESULTS AND DISCUSSION

Growth of anammox blofllm in 200 days

Red biofilm covered
the filter in Run 1
where operated in
room temperature

Run 1

Conversely, in the Run 2 the
biomass color in the filter was
the same as the seeding sludge

Biofilm Run 2  Biofilm Run 1
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Microbial community analysis at genus level

Mycobacterium Actinobacteria

v’ Mycobacterium unclassified is Saprospiraceae
NS9 marine group

unexpectedly predominant in Run Cytophagaceae
2 Chitinophagaceae Bacteroidetes

’ PHOS-HES1
v PHOS-HE51 might contribute to Ferruginibacter
TP removal
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Phylogenetic Tree analysis
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CONCLUSIONS

e Temperature cultivation in FtBR affected to
diversity and abundance of anammox spesies.

* Two novel anammox species belong to Genus
Ca. Brocadia predominant (20.04% and 6.20%)
in Run 1.

e Rare Ca. Anammoxoglobus propionicus
growth and predominant (7.64%) in Run 2 only.
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INTRODUCTION

Distribution of anammox bacteria is found mostly in sub-tropical regions; there is very little information about anammox bacteria in the tropics.
As a tropical country, Indonesia has great potential in the exploration of anammox bacteria in the tropical environment. However, information
and research on this topic are limited. The first exploration of anammox bacteria conducted in the Lake Koto Baru where is experiencing
eutrophication due to the accumulation of nutrients from the surrounding agricultural area. The surface is covered by mainly Salvinia and a little
Eichhornia crassipes and the floor of the lake is shallow because of the decayed plants that have settled for years. Hence, Lake Koto Baru was
chosen as a potential for exploring and cultivation anammox bacteria from tropical environments. The purpose of this study was to
cultivate and identify anammox bacteria in a tropical environment using a Filter Bioreactor (FtBR). FtBR is a novel tool constructed from a
string wound filter as a supporting media on cartridge housing filters, which are commonly used for drinking water filtration.

MATERIALS & METHODS
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RESULTS & DISCUSSION

= Water quality of Lake Koto Baru at sampling points. | ® Diversity and abundance of microbial community in FtBR
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CONCLUSIONS

« Novel Filter Bioreactor (FtBR) was suitable for enrichment anammox bacteria in tropical environment

« The performance of nitrogen removal in room temperature higher then in 35°C where ACE, NRE and NRR were 98.19%, 92.95%, and 0,303 kg
68.93%,0.214 kg-N/m".d for Run 2.

« Temperature cultivation FtBR affected to diversity and abundance of anammox spesies where two novel anammox species belong to Genus Ca. Brocadia predominant (20.04%
and 6.20%) in Run | and Ca. Anammoxoglobus propionicus predominant (7.64%) in Run 2.

/m?.d for Run 1 and 88.61%,
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Wastewater Treatment Plants to Meet Peak Loading of
Biodegradable Materials

Session 1A Saturday, November 7th  Chair: SANO, Daisuke
Oral presentation: 10:40~11:30, Poster viewing(Breakout Room): 11:30~12:30
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1A-04 NI, Jialing Effect of HRT on Characteristics of Microorganisms in
(00022222) Anaerobic Membrane Bio-reactor 2
1A-05 SHIMIZU, Tatsuya Analysis and Evaluation of Silver Nanoparticle (AgNP)
(00022048) Influence by Ecosystem Respiration Rate using Microcosm 3
System
1A-06 ASAMI, Mari Lab-scale Application of Upflow Filtration and UV-LED
(00022089) Treatment for Small Water Supply Systems 3
1A-07 OKAZAKI, Yuki Selection of DNA Aptamers for Distinguishing Nitrite-
(00022057) oxidizing Bacteria from the Microbial Communities by using 4
Cell-systematic Evolution of Ligands by Exponential
Enrichment
1A-08 KURIHARA, Takuya Isolation and Characteristics Properties of a Methanogenic
(00022203) Archaeon Decomposing Hazardous Chemicals in Electronics 4
Industrial Wastewater
1A-09 Indrastuti Providing Safe Drinking Water for Reduction of Stunting
(00022018) Cases in Special Region of Yogyakarta Province, Indonesia 5
1A-10 PHAM, Huy Quang Effect of BOD Inhibition on Nitrification for Low
(00022019) Ammonium Nitrogen Treatment 5
1A-11 ZHU, Yunxin A Light-assisted Bioprocess with Optimized Illumination
(00021989) Condition for Efficient Methane Production from | ©
Ammonium-rich Waste
1A-12 TOMITA, Ryuya Effect of Organic Acids on The Dechlorination of
(00022049) Trichloroethene in  Microcosms  Augmented  with 6
Dehalococcoides mecartyi NITO1
1A-13 NGUYEN, Hoang Viet A Novel Method to Estimate Blower Capacities of .
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Exploration and Hydrological Characteristics in Oyachi
Wetland, Japan
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(00022187) Mill Effluent (POME) 8
1B-02 SUGIYAMA, Kotomi Inequalities of Water Supply in the Urban Areas of
(00022028) Developing Countries 8
1B-03 FUKUSHIMA, Masato Mitigation of Hydrogen Sulfide Generation in Concrete
(00022021) Sewer Pipes Containing Conductive Materials 9
1B-04 MATSUMOTO, Seasonal pH Change in Inorganic Acidic River at Southern
Yoshitaka Side of Mt. Ontake, Central Japan 9
(00022188)
1B-05 PHUNG, Luc Duc More Protein-Rich Rice with Less Greenhouse Gas
(00022038) Emissions under Continuous Sub-irrigation with Treated 10
Wastewater
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(00022024) HAP Sludge at Extremely Low Temperature 12
1B-10 Purwandari, Sea Water Reverse Osmosis (SWRO) for Water Supply in
Tiasti Wening Small Islands in Indonesia 12
(00022016)
1B-11 ITAKURA, Ayane Evaluation of Recovery Rate of Rodent Excrement-derived
(00022218) DNA from Simulated Urban Runoff Water 13
1B-12 FRANCISCO, Micanaldo | Dengue Disease Dynamics are Modulated by Combinatory
Ernesto Influences of Precipitation and Landscapes: A Machine 13
(00021954) Learning-based Approach
1B-13 MATSUSHITA, Eiji Relationship between Reed Growth and Subsurface ”
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SessionlC  Saturday, November 7th Chair: INOUE, Daisuke
Oral presentation:13:30~14:20, Poster viewing(Breakout Room):14:20~15:20
lecture No. | Speaker Title Page
1C-01 SHINFUKU, Yuta An Exploration of The Causative Substance of Fishy Smell in
(00021993) Raw Water for Taps by Combining High Resolution Mass | 13
Spectrometry with Multivariate Analysis
1C-02 LIU, Zhiyuan Promotion of Bio-Hydrogen Production by Adding Trace
(00021983) Metal Modified Zeolite in Hybrid Bioreactor 15
1C-03 KURNIATI, Evi Identification of Microplastics from Household wastewater:
(00022229) Case study at Tlogomas Integrated Household Wastewater 16
Treatment in Malang, East Java, Indonesia
1C-04 MITSUI, Azusa Environmental Dynamics of Organic Micropollutants in
(00022009) Waste water and River-water in Cambodia in 2011 and 2018 | 16
1C-05 SUZUKI, Daisuke The Effects of Humic Substance in Construction Sludge on
(00022191) the Growth of Chlorella vulgaris 17
1C-06 TAKAHASHI, Yukiko Quantitative Analysis of Iron Bound to Natural Organic
(00022092) Matter in Freshwater 17
1C-07 KAMIYAMA, Yudai Anaerobic Release and Recovery of Nutrients from Surplus
(00022063) Activated Sludge Using Existing Sludge Treatment Facilities 18
1C-08 ANDARANI, Pertiwi Variation of Diurnal Zinc Concentrations during Weekdays
(00022056) and the Weekend in the Umeda River, Japan 18
1C-09 KOBAYASHI, Yuka Factor Analysis of Diarrthea Development Affected by
(00022141) Diverse Drinking Water Sources 19
1C-10 ANWAR, A. H. M. Faisal | Removal of Sediment and Nutrient from Stormwater Using
(00022117) Geotextile and Mix-medium in a Laboratory Scale Catch 19
Basin Insert
1C-11 YONEDA, Yasutaka Water Stress Projections for Sustainable Water Resources
(00022027) Management under Climate Change in Malaysia's National 20
Capital Region
1C-12 GULO, Assessment of Particulate Bioavailable Phosphorus in The
Jane Oibanitehenia Agriculture and Urban Rivers 20
(00022112)
1C-13 ARUMUGHAM, Cultivation of Anaerobic Ammonium Oxidation (Anammox)
Thilagavathi Bacteria from Domestic Wastewater 21
(00022087)
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Session 1D Saturday, November 7th Chair: WATARI, Takahiro
Oral presentation:13:30~14:20, Poster viewing(Breakout Room):14:20~15:20
lecture No. | Speaker Title Page
1D-01 PHUNGSOMBUN, Diafiltration of Disrupting Cell Culture Solution for
Nipaphan Purification of Micro-Bioplastic Particle of PHBH 22
(00022223)
1D-02 CHIBA, Toshiyuki Investigation on Parameters in Satellite Imagery Analysis for
(00021935) Eelgrass Distribution and Dissolved Inorganic Carbon in 22
Lagoon
1D-03 SERRANA, Joeselle Recurrent Seasonal Dynamics of the Planktonic Eukaryotic
(00022032) Communities in the Polymictic Eutrophic Lake Muggelsee 23
(Germany)
1D-04 CHEN, Yujia Efficient Illuminated Anaerobic Digestion System via
(00021985) Optimal Homogeneous Operation for Ammonium-rich Waste 23
1D-05 SHIMIZU, Hiroki Establishment of Simultaneous Detection System for Seven
(00022196) Escherichia coli Pathogenic Genes from Water Environment 24
1D-06 LU, Xueqin Anaerobic Submerged Membrane Bioreactor for Methanolic
(00022163) Wastewater Treatment at Various Organic Loading Rates: 24
Process Performance, Membrane Fouling Mechanisms,
Response of Microbial Community
1D-07 OGAWA, Eriko Adsorption Characteristics of Soluble Heavy Metals in
(00022129) Anaerobically Digested Sewage Sludge under Acidic 25
Conditions by Fibrous Chelating Agent
1D-08 GAMBOA, Maribet Gene Expression Changes of Seven Stonefly Species along
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Environmental Change
1D-09 TOSAKA, Yu Development  of  Nanostructured  Liquid-Crystalline
(00021962) Membranes for Efficient Removal of Viruses Regardless of 26
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1D-10 NIIDA, Haruna Influence of Tyhoons on Benthic Fauna of Maruyama River
(00021959) in Southern Area of Boso Peninsula 26
1D-11 Zulkarnaini Diversity Anammox Bacteria in Eutrophic Koto Baru Lake,
(00022154) Indonesia 27
1D-12 AHMAD, Imran Efficacy of Microalgae in Bioremediation of Wastewater
(00021937) 27
1D-13 PURBA, Laila Dina | Rapid Development of Microalgae-Bacteria Aerobic
Amalia Granular Sludge using Low-Strength Domestic Wastewater 28
(00022082)
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Livestock Excreta by Forward Osmosis

Session 1E  Saturday, November 7th  Chair: HIDAKA, Taira
Oral presentation:15:30~16:25, Poster viewing(Breakout Room):16:25~17:30
lecture No. | Speaker Title Page
1E-01 ALBANNAY, Trend Analysis and Future Estimation of Water and Power
Shayma Abdulrahman Production in Abu Dhabi, the United Arab Emirates 29
(00022033)
1E-02 MEETIYAGODA, A Comparison of Different Anode Materials to Remove
T.A.O. K. Microcystis aeruginosa Cells Using Electro-Coagulation- 29
(00022198) Flotation Process at Low Voltages
1E-03 CHENG, Hui Effective Utilization of Food Waste and Sewage Sludge by
(00022071) Co-Digestion in A High-Solid AnMBR to Support Smart | 30
Cities
1E-04 LIU, Na Highly Efficient Inactivation of Harmful Pathogenic Bacteria
(00021982) by a Stable Visible-light-driven TiO2-based Photocatalyst 30
1E-05 AKTHER, Shumona Assessment of Photosynthetic Activity in Large Benthic
(00022184) Foraminifers and Optimization of Light Intensity for Lab- 31
scale Cultivation
1E-06 SUN, Meng Kinetic Simulations of Accelerated Decay Rate for
(00021930) Methanogenic Biomass under Various Acidic VFAs 31
Conditions
1E-07 BANIYA, Seasonal Fluvial and Suspended Sediment Discharge Time
Mahendra Bahadur Series in Kali- Gandaki Hydropower Dam, Syangja, Nepal: 32
(00022160) An Application of Wavelet Analysis
1E-08 OKABAYASHI, Ayumi Applicability of HSPF to Drought Risk Assessment in the
(00022030) Yom River Basin, Thailand 32
1E-09 ITO, Koji Determination of Polychlorinated Naphthalenes in Landfill
(00021920) Leachates and its Behavior in Wastewater Treatment | 33
Processes
1E-10 DWINANDHA, Dhimas | Phenol Oxidation Pathways in Advanced Oxidation Process:
(00022172) A Theoretical Study 33
1E-11 POOPIPATTANA, Modelling the Fate of CSO-derived PPCPs and E. coli in
Chomphunut Tokyo Coastal Area after Rainfall Events and Comparison 34
(00022046) with Field Measurements
1E-12 KATAFUCHI, Makoto Development of Recover and Isolation of Pathogenic
(00022104) Escherichia Coli from River Water Using Coagulation and 34
Foam Concentration
1E-13 EDWIN, Tivany Spatial Analysis with Multivariate Statictical Approach on
(00022161) Water Quality in Lake Diatas, Indonesia 35
1E-14 OGASAWARA, Sho Concentration of Digestate from Biogas Plants Treating 3




WET2020-online Technical Program

(00022210)

Session 1F  Saturday, November 7th  Chair: ECHIGO, Shinya
Oral presentation:15:30~16:25, Poster viewing(Breakout Room):16:25~17:30
lecture No. | Speaker Title Page
1F-01 SAITO, Ryota Analysis of Influence of Gamma Irradiation on Cell Viability,
(00022169) Proliferative Capability, Morphology, and Proteins in Resting 36
Cysts of Colpoda
1F-02 OIKAWA, Mutsuki Ionicity-Dependent Separation Property of Graphene Oxide
(00022119) Membrane 36
1F-03 KAKITA, Hirotaka Dissolved Nitrogen Uptake of Two Red Algae,
(00022227) Gracilariopsis chorda and Gracilaria blodgettii 37
1F-04 ISHII, Genki Increasing Photocatalytic Bactericidal Efficiency of Bacteria
(00022115) in Water by Acicular Aragonite Crystals on TiO2 surface 37
1F-05 NURYADIN, Atin The Application of Amorphous-ZrO,/Mg-Fe Layered Double
(00022020) Hydroxide Composite in Phosphate Wastewater Treatment: 38
Desorption, Reusability, and Phosphorus Recovery
1F-06 KOBAYASHI, Shiho Simulating the Impact of Heavy Rainfall on Coastal Marine
(00022103) Environment for the Case with No River Discharge Data 38
1F-07 KANNO, Ami Monitoring of Anthropogenic Feeding for Waterfowls in an
(00022012) Urban Reservoir Based on Feces Collecting and Stochastic 39
Modeling
1F-08 FUJINAGA, Aiichiro Model-based Evaluation of the Effect of Temperatures on
(00022094) Electric Power Generation in Microbial Fuel Cells 39
1F-09 KAKU, Ryosuke Fundamental Study on Optimum Conditions in Ballasted
(00022072) Flocculation Using Micro-Sand 40
1F-10 MA, Qiansu Polyethylene glycol (PEG)-modified
(00021990) Ag/Agr0/Ag3PO4/BiaWOs Photocatalytic Film for 40
Wastewater Treatment with Enhanced Efficiency and
Stability under Solar Light
1F-11 PRAYOGA, Windra Spread of Escherichia coli from Urban Area to Surrounding
(00022202) Agricultural Fields Enhanced by Seasonal Floods in Hue 41
City, Vietnam
1F-12 DEWA, Hldeki Surplus Beverages-Derived Carbon Sphere and Titania Core-
(00022181) Shell Type Photocatalyst 41
1F-13 Nwe, Nwe Zin Effectiveness of Chlorine Disinfection System in Water
(00021945) Distribution Network of Yangon City 42
1F-14 PERMANA PUTRA, Nitrogen Removal using a Novel Filter Bioreactor (FtBR)
Randi with Seeding Sludge from Koto Baru Lake, Indonesia 42
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