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Bacterial flora of larval
Japanese medaka treated
with microplastic fibers
derived from laundry
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Recently, microplastic fibers (MP-Fs) derived from laundry drainage are
becoming a problematic issue in water environments, since microplastics
discharged from wastewater is suspected damage to aquatic life such as fish
and shellfish. Although the effect of MP-Fs on aquatic life have been
reported using fish, the effect might be different from that of MP-Fs
produced by washing and that of MP-Fs cut artificially. Therefore, in this
study, we prepared MP-Fs obtained from fluorescent polyester cloths by
washing clothing with a washing machine, and exposed them (0.2 mg/L and
2 mg/L) to larval Japanese medaka (Oryzias latipes) for 21 days. In
physiological analysis, 0.2 and 2 mg/L MP-Fs did not show significant
effects on viabilities of larval medaka, while 2 mg/L MP-Fs produce an
effect on the weight and length of larvae. In metabolome analysis,
metabolites related to nucleotide synthesis and to oxidative stress were
detected in larvae treated with 2 mg/L. MP-Fs. In bacterial flora analysis,
no significant differences were observed between the bacterial community
exposed to MP-Fs and the control one. However, Flavobacterium sp. and
Burkholderiaceae tended to increase during the experiment in the larvae
exposed to the MP-Fs
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Pilot Project by Remote
Construction of a Small
Community Sewage
Treatment Plant for Kota
Kinabalu, Malaysia

(BR)NJS

NJS Co., LTD., DHS Technology, Co., LTD., Sanki Engineering Co.,
LTD. And Sekisui Kasei Co., LTD. Jointly constructed completely by
remote a full scale pilot sewage treatment plant in a small community in
Kota Kinabalu city Malaysia. The project had been conducted under
finance support of Ministry of the Environment, Japan. The community
planned as 270PE(Population Equivalent) is located at the sea coast of
Likas Bay in front of Sabah State Government office, where is highly
appealing position. Kota Kinabalu City has been operated 69 small-Middle
scale STPs by outsourcing to a private company. The treatment methods
are basically applied activated sludge process including oxidation ditch
process. However, due to lack of maintenance, budget, aging and thief etc.
affect the difficulty of continuous operation and about 30% of STPs has
not been in operation or serious trouble. Therefore, we proposed an easy
maintenance and energy saving plant consist of container type DHS
(Downflow Hanging Sponge) system combination with UASB. Even though,
Japanese engineers could not travel to Kota Kinabalu, the plant
construction was successfully completed on 8th September, 2021.

E-2-1-2

Study on the comparison of
emergency recovery
measures and water quality
in wastewater treatment
plants damaged by flooding.

- BT Bk

ORI

Wastewater treatment plants had been damaged by typhoon Hagibis—
2019.The most damaged wastewater treatment plant by flooding was
required up to three years to be full restoration. The wastewater treatment
plants had to be recovered to quickly restoration damaged by the flood.

In this study, in order to suggest effective maintenance to phased

*|restoration, we collected information about water quality measurement

restoration from administrators of wastewater treatment plants. And we
surveyed the sequential transition of effluent quality along with restoration
works on especially big~damaged plants.

E-2-1-3

Survey of advanced case
studies for the establishment
of a resource recycling
system that cooperate
wastewater treatment with
waste treatment

[ - BT Bk

ORFIERT

Sewage systems are promoting the effective use of sludge generated during
the treatment process, but there is a growing need to promote energy
conservation, energy creation, and the recovery of substances such as
phosphorus throughout the region in order to build a resource-recycling
society.

Under these circumstances, the National Institute for Land and
Infrastructure Management (NILIM) is conducting research to establish an
evaluation method to promote the establishment of a new resource
recycling system that links sewage treatment and waste treatment and
accepts food waste that is scheduled to be incinerated at waste treatment
plants into the sewage system.

In this paper, based on the results of a survey of advanced case studies, we
report on the key elements for realizing the linkage, the impact on sewage
facilities, and the linkage pattern between sewage and waste treatment
that we have created.
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Investigation of nitrous oxide
emissions from the pseudo
anaerobic—aerobic
wastewater treatment
process

[ - BT EOR

AT

EENE: SR GV

In order to reduce greenhouse gas emissions from sewerage
sector, it is crucial to reduce N20 emitted from biological
wastewater treatment processes, however, there are many
unexplained questions about the actual status of N20 emissions
from wastewater treatment plants and the factors that promote
N20 generation. In this study, actual surveys were conducted
at a wastewater treatment plant which operates the pseudo
anaerobic—aerobic process in order to record the actual
conditions of N20 emissions continuously and to clarify the
effect of rainfall on N20 generation. The surveys were
conducted twice; after five or more days of clear weather in
October 2021, and after two days of about 50 mm of rainfall in
November. The emission factors of N20 calculated by the
results of the surveys were 55 and 44 mg-N20/m3 in October and
in November respectively, both lower than the current factor
of the conventional activated sludge process and higher than
that of the anaerobic—aerobic process, and no effect of
rainfall was observed

E-2-2-2

The report of the Energy
Management Subcommittee
on Sewerage about research
and development to
contribute realizing the
carbon neutrality

[ - BT EoR

AT

H WO &

Japanese government declared in October 2020 that it would
achieve carbon neutrality by 2050. So, the Energy Management
Subcommittee on Sewerage established by National Institute for
Land and Infrastructure Management discussed research and
development expected to contribute to the realization of
carbon neutrality. As a result, effective countermeasures were
clarified by grasping not only in the sewerage field, but also
technological trends in the energy field, the agriculture
field, and the waste field and estimating greenhouse gas
emissions in the sewerage field in 2050 based on two
scenarios. In this paper, we report the summary of the Energy
Management Subcommittee on Sewerage.

E-2-2-3

Introducing the research and
development roadmap on
sewerage technologies to
contribute realizing carbon
neutrality

[ - BT B R

ORI

7<)

T

Japanese government declared in October 2020 that achieving
carbon neutrality by 2050. So, the energy management
subcommittee on sewerage established by National institute for
land and infrastructure management discussed research and
development expected to contribute to the realization of
carbon neutrality. In this subcommittee, the research and
development roadmap about sewerage technologies that
contribute to the reduction of greenhouse gases such as energy
saving, energy creation, N20 measures, and collaboration with
other fields were organized. As a result, 16 technical goals
and 52 specific technological development items were shown.
this paper, we report the contents of the roadmap

In
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Estimation on the fate of
antibiotics in sewage
treatment plants (STPs)
through plant-wide modelling

AU REE

Jia Miao

Since the discharges of STPs have been identified as the main source for
human—used antibiotics entered into the aquatic environment, the study on
the fate of antibiotics in the STPs is required for the risk assessment and
the identification of strategies to improve their removal as well. Prediction
methods based on various models are promising due to the limitations (high
cost, time consumption, and limitation of analytical methods) on monitoring
antibiotics. In this study, the integration of the primary and secondary
treatment models based on mass balance concept was applied to estimate
the fate of antibiotics in the STPs. The investigation data was applied to
evaluate the results, a strategy for the improvement of accuracy and wider
application was proposed based on the fifteen—group classification by the
biodegradability [biodegradation rate constant (kbio)] and adsorption
ability [sorption distribution coefficients (Kd)]. Finally, prediction of
antibiotics concentration in secondary effluent of target STPs was
obtained.

E-3-2

Effects of Wastewater
Compounds on Conjugative
Gene Transfer between
Escherichia coli Strains

SRR R

Yu Tang

Antibiotic resistance of pathogenic bacteria emerged continually in recent
years serving as a significant threat to global health. Horizontal gene
transfer (HGT) is one of the most important contributors to the spread of
antibiotic resistance genes (ARGs). Wastewater treatment plants receive
sewage from various sources and bacteria from different environments,
making it possible for the bacteria to interact and exchange genes
horizontally. The stress caused by wastewater compounds, especially
antibiotics, could possibly promote HGT in wastewater. Here, an HGT
experimental model was optimized in this study (frequency: 3.4 X 10-6
transconjugants per donor), using Escherichia coli strains. This model was
applied to investigate the effects of antibiotics and concentrated primary
effluent on the HGT of ARGs. Levofloxacin was found to largely promote
the gene transfer by 27.0—fold at 128 1 g/L. Combined treatments of
various antibiotics were found to induce HGT at a comparably lower extent
(6.7—fold at 128 1 g/L). No obvious promotion or inhibition effect of
primary effluent was observed. These findings are a warning for a wide
evaluation of the roles of antibiotics on the spread of ARGs in wastewater.

E-3-3

Study on the relationship
between microbial community
structure in activated sludge
and water quality

[ BT B R
AR

Biological treatment using activated sludge composed of countless
microorganisms plays a fundamental role in the wastewater treatment
process. In most cases, activated sludge is treated as a uniform substance
by using indices such as MLSS and SVI in the current operation
management. Utilization of microbial community structure data can be
considered as a new attempt for more stable operation. In this study, in
order to understand the relationship between the microbial community
structure of activated sludge and the treated wastewater quality, we
collected influent and treated water from several wastewater treatment
plants and measured the concentrations of organic substances such as
carbohydrates and proteins, and nitrogen, etc. We also analyzed the
microbial community structure of activated sludge using a next—generation
sequencer.
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Bacterial community analysis
of chlorinated discharge from
municipal wastewater
treatment plant to the urban
rivers
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+

ohomed Shayar|

In Japan, around 35% of treated wastewater is used for augmentation of
urban rivers. Two rivers named; Yasuharu and Barato—Kohoku with 4
sampling points were selected representing their whole span. Here, E.coli,
bacterial community, and antibiotic resistance genes (ARG) were analyzed.
E.coli were found right at the outlet of the discharge pipes, indicating that
living E. coli remained in chlorinated discharge. In both rivers, E.coli
concentrations increased from 10-100 CFU/L at the outlet of the
discharge pipes to 3,000 — 20,000 CFU/L at the end of the rivers. Next-
generation sequencing analysis revealed that Proteobacteria, Bacteroidota
and Patescibacteria conquered 80-90% of bacterial meta genome
irrespective of the rivers and locations. Abundance of Proteobacteria
reduced towards downstream while other 2 phyla increased. Among ARGs,
blaIMP gene concentration increased while mphA gene concentration
reduced. These genes fluctuated in the range of 2 to 5 log copies/mL in
both rivers. ARG concentrations might change depending upon fluctuation
of hosts’ viability towards downstream. Therefore, we concluded that E.
coli and ARG were still present and fluctuated even in the chlorinated
discharge, implying presence of potential human health risk.

Preissmann Slot Model
Converting Manholes and
Lateral-Pipes to Slots

(BR) A i
ENGNIZ AN

IR AN LTS

Preissmann Slot Model (PSM) has been developed by Cunge, Preissmann,
and others in 1960’ s and has been applied widely to urban stormwater
runoff simulations since the middle 1980 s. In PSM a storm sewer pipe has
a narrow slot, which is called Preissmann Slot, at the top of the pipe. The
width of the slot is very narrow and is of the order of 0.000001 to 0.0001
m, though in practical runoff simulations the width is enlarged suitably to
reduce a runoff computational time.

In this paper, first, it was made sure, through both a lot of runoff
simulations by PSM and theoretical consideration, that all the manholes
and lateral pipes can be converted to a slot. Second, a slot model that has
three kinds of slots was composed and then its basic flow equations were
derived: The three slots are a preissmann-slot, manhole-slot, and lateral-
slot. As a result, it was made clear that the width of the slot in the slot
model can be the order of 0.01 to 0.1 m, making the computational time
considerably practical.
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