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Membrane fouling is complicated with physicochemical interactions
among membrane bioreactor (MBR) components of membrane and module
configuration, system operation and various mixed liquor components.
Membrane fouling patterns in MBR include blockage of membrane pore
gel layer formation and sludge cake deposition on the membrane
surface. The objective of this study was to investigate the
influence of flux, operating mode, and hydraulic shear force on the
School of filterability and fouling of membrane by a mixed liquor taken from
Constructiona an aeration tank of real wastewater treatment plant. In this study
1 Disaster the performance assessment of MBR was conducted by a stirred dead—
Improvement of membrane Prevention end*gell filtration, whigh has been widely used for fundamental
1 bioreactor performance by and_ Kilsoo, Hyun studles on membrape fou%lng caused by soluble and colloidal matter
fouling mitigation Env?ronmgntal during membrane filtration. The results reveal that both lower
Engineering, permeate flux and higher solid retention time are needed to improve
Kyungpook membrane filtration resistance and to enhance the efficiency of
National nitrogen removal by providing nitrification and denitrification in
University the reactor. Longer filtration time increased TMP by accelerating
membrane fouling due to the deposit of particulates on the surface
of the membrane as well as the increase of total filtration
resistance. Higher hydraulic shear force is needed to improve
membrane filtration resistance in operating a long—term filtration
of MBR having a suitable permeate flux to enhance nitrogen removal
efficiency.
With the continuous advancement of “beautiful China” construction,
the construction of “beautiful countryside” is becoming more and
more urgent, rural domestic sewage treatment is one of the key and
Beijing difficult problems. Combined with the actual situation of living and
General production in Chinese rural areas, this article analyzed the
Discussion on the Municipal Cha?acteristics of rural domestic sewage discharge in different .
Practical Treatment Scheme |Engineering __ |regions. Based on the village layout, population quantity, economic
2 for Rural Domestic Sewage |Design& DAT Qianjin |conditions, regional climate, environmental sensitivity and other
in China Research factors, the author discussed the governance model of rural domestic
Institute sewage, summed up the sewage collection methods and sewage treatment
Co., Ltd. technologies suitable for Chinese rural areas. Eventually, the
author made the prospects for the future of rural domestic sewage
treatment in China.
To control the pollution of the Maozhouhe River, Shenzhen’ s Bao’ an
Bei jing Distr%ct.Government has launched the Maozhouhe River.integrated
' Genoral remediation project. The works area of this project is around 112
Introduction to the Municipal square kilometers, and the total investment is approximately 16
3 Comprehensive Improvement Fneineerin WeiGuo billion yuan. This project includes separated storm drainage system
Project of the Maozhouhe Deii n&Resgar and sewage system pipe network establishment, river repair and
River in Baoan District ch Iﬁstitute remediation, water logging control, water supplement, wetland
Co.  1td dredging and sludge disposal. The objective of this project is to
© eliminate the black and odorous water body
It has been listed as national measures that the utilization of
sewage sludge as biomass resource in Japan. But in small and middle
plant the treatment of the dewatered sludge is outsourced now. So it
is important for promotion of utilization to establish the new
schemes, which consists of various utilization such as fertilizer,
The Development of the fuel and compost, by the low-cost technology in small and middle
Conversion Technology of plant. Our co—development association have developed the combined
the Sewage Sludge to . system of dewatering and drying which can minimize the construction
4 |Fertilizer and Fuel Using H Btk #RHE 2 |and operating cost and adjust the moisture content (MC) of dried
(¥ In this research the

the Combined System of
Dewatering and Drying in
Small and Middle Plant

sludge to apply to various utilization.
digested sludge can be dewatered & dried and MC of dried sludge can
be adjusted from 10 to 50% by changing the temperature of hot air
injected into dryer. And in the feasibility study as applying this
system to small and middle plant, the reducing ratios of life cycle
cost (LCC) can be minimized to 24 and 43% in comparison with the
conventional dewatering and dryer.
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Durability evaluation of
talc filled polyolefin
packing materials under
acidic conditions

HUOR T3 RS

ABUDUHAILILT
ZULTHUMAER

Nowadays sewage system has been required to be compact and economic
running. Development of new energy—saving wastewater treatment
technology is an urgent issue for sewage works. The new wastewater
treatment plant operating without aeration can be one of the
candidate. This method using circulating treated water and showering
to the plastic packing materials, thereby supplying oxygen to the
water instead of aeration. As part of new process development,
durability of general packing material is being conducted, in order
to evaluate the performance of packing materials in sewage
environment, we conducted an accelerated test at high concentration
which is different from under normal used conditions, after some
days of immersion, FT-IR and SEM tests were used to analysis the
durability of talc filled polyolefin. The tensile tests were also
conducted to investigate the mechanical properties of these packing
materials.

Risk communication about
recycled water: How do
people realize and agree
using recycled water?

SRR

57

UNEES T

In Itoman city, Okinawa, under the chronic agricultural water
shortage, the local government launched the project for using
recycled water for agriculture. One of the central issues of this
project is the risk communication with consumers on the safety of
recycled water. Even if the safety of recycled water is secured
consumers might avoid the products cultivated using it due to its
bad image. To avoid such losses, we have been looking for ways to
get consumers to understand the necessity and safety of recycled
water over the past three years.

In this research, we evaluated the effects of the communication
tools we adopted based on the AISAS framework, which is a hypothesis
on the process of consumer behavior; Attention, Interest, Search,
Action, Share. We conducted two questionnaire surveys. First survey
asked officials of Itoman City Hall about their involvement in the
display items set up in the hall. Second survey asked local
consumers in Itoman about their responses to t the article about
recycled water in civic public relations magazine.
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Demonstration of validity
of DHS-MBBF system for
sewage treatment in Susaki
City
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DHS-MBBF is an energy efficient secondary treatment system that
consists of Down—flow Hanging Sponge reactor (DHS) and moving bed
biological filter (MBBF) . DHS is a trickling filter that uses
small sponge media which are reinforced by plastic cylindrical cages
to prevent them from deforming. In comparison with a conventional
activated sludge process that has a capacity to treat 3,000 cubic
meter of wastewater per day (CMD), it is expected to have 20%, 30%
and 60% reduction in the lifecycle cost, the sludge production and
the electric power consumption respectively. The system was selected
as one of 2016 B-DASH projects and a pilot plant which could treat
500 CMD was built at Susaki WWTP, in December 2016. The
demonstration operation started in January 2017, and has been
operating continuously for over a year. DHS-MBBF system and the
existing sludge treatment have performed greatly throughout the
period. The report introduces the results of DHS-MBBF demonstration
operation and a cost evaluation of power saving along with a
decrease in the influent.

Excess Sludge Reduction by
Multi-stage Fixed Bed
Biofilm Process— Full-
scale Demonstration

HAFAKGE 3
ESRil

SN

Long—term performance of multi-stage fixed bed biofilm wastewater
treatment process was demonstrated using a full-scale demonstration
plant as a part of B-DASH projects. The process is characterized as
a low—loaded contact aeration process with multiple compartments in
series, where fixed bed units with fibrous media are submerged. It
can be installed to existing oxidation ditch (OD) tank, and this
would lead to significant reduction in the amount of excess sludge,
thereby reducing investment and operating costs associated with
sludge processing and disposal. In the current project, this process
was installed to a full-scale OD tank with design capacity of 2MLD,
and continuous operation was carried out for a period of more than
one year using raw wastewater as the influent. Based on these data,
long—term performance of excess sludge reduction for the process, in
comparison with OD process operated in parallel, would be reported
together with other performances including biological treatment and
start—up operation. In addition, the results of cost evaluation,
where overall investment and operating costs for installing the
process were evaluated, would be presented

Adsorption of
polychlorinated biphenyls
by powdered activated
carbon: Comparison with
carbon nanotubes

Beijing
University of
Civil
Engineering &
Architecture

CAO Xiugin

Adsorption of polychlorinated biphenyls (PCBs) by carbon nanotubes
(CNTs) has been proposed as a remediation strategy for PCB—
contaminated urban wastewater. Adsorption mechanism of
Polychlorinated Biphenyls (PCBs) by four CNTs, a single-walled
carbon nanotube (SWCNT) and three multi-walled carbon nanotube
(MWCNTs) in deionized water, compared with those of a powdered
activated carbon (PAC). The adsorption kinetics fitting of PCBs was
both in accordance with the pseudo second order model, and the
adsorption equilibrium time of CNTs about 80min, was shorter than
that of PAC, while the PAC achieved adsorption equilibrium after
100min. Adsorption equilibria on PCBs was well described by Langmuir
and Freundlich models, respectively, Freundlich isotherm showed
better fitting and the maximum adsorption capacity of SWCNT for PCBs
in water was the largest and PAC was the smallest, but the
adsorption removal rate of MWCNT304 for PCBs was the largest,
reaching 99%, which may exist the oxygen—containing functional
groups on the surface of CNTs that provide a large number of
chemical adsorption sites to enhance their adsorption capacity
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Meat and poultry industries use a huge amount of water. The
wastewater coming out of these factories has a complex composition
OPERATION PERFORMANCE OF A and is very harmful to the environment. It is strong compared to
FULL SCALE SLAUGHTERHOUSE domestic wastewater. After the initial screening of coarse solids,
4 WASTEWATER TREATMENT PLANT [Tohoku Chaimaa slaughterhouse wastewater is mainly composed of diluted blood, fat
USING A COMBINATION OF University MRIBET and suspended solids. It may also contain some manure. In this
UASB AND ACTIVATED SLUDGE study, a wastewater treatment and biogas production plant
PROCESS performance is being investigated. Both aerobic and anaerobic
processes are used for the treatment.
The accumulation of suspended lipids within the transport pipe
system causes sewage overflow problems. A solution to this is to
degrade lipids within the transport pipe. Here, the application of
the Intermittent Contact Oxidation Process (ICOP) for the preventive
removal of lipids within a simulated transport pipe was explored
The ICOP uses fixed sponge media to support microbial growth. The
active sponge media is exposed to cycles of surface aeration during
Effect of Flow low wastewater flow and substrate supply during high flow thereby
Tntermittency on the The ) enabling oxidation of organic load. This study explored the removal
5 |Degradation Rate of Lipids |University of Tiffany Joan|capacity of ICOP for lipids. Lipids were applied using a set of

by Intermittent Contact
Oxidation Process

Tokyo

Sotelo

inoculated substrate sponge sheets in an air—tight closed pipe
reactor. The degradation rate was estimated by monitoring the oxygen
consumption during various extents of media air exposure. The
degradation rates observed for extended conditions without
wastewater flow fell between 1.2 - 2.2 kg COD/m3-day expressed per
volume of sponge media. The results showed that during extended
periods without wastewater flow, the active sponge media
continuously degraded lipid load
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Application for the
Sewerage Mapping System
Using GIS in the City of
Hai Phong, Viet Nam

ElwIwiTi)
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Kitakyushu city suffered severe pollution in the 1950s when it
advanced economic development. But in cooperation with the public
and private sectors, overcoming environmental pollution through
efforts such as sewerage improvement and regulation strengthening
After that, taking advantage of its experience and technology, for
over 20 years, we are working on technical cooperation in the
sewerage field to improve the water environment in other countries.
In this issue, I will report on efforts on introduction and making
of advanced sewerage mapping system (sewerage ledger) utilizing GIS
in Haiphong city, Vietnam, which concluded a memorandum of sewage
technical cooperation with Kitakyushu City in 2010

International Sewerage
Developments and Water and
Environment Solution Hub
Utilization by City of
Yokohama

e
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In City of Yokohama, we have promoted international contribution
activities to solve water environmental problems in emerging
countries etc. City of Yokohama was founded the Yokohama Water
Business Association in November 2011 that comprised of 133 members
that include companies found within the city, as well as support
overseas water business developments. In addition, with the
registration of the Water and Environment Solution Hub operated by
the Ministry of Land, Infrastructure, Transport and Tourism, City of
Yokohama has completed environmental upgrades such as those for
display items.

This paper will introduce the international development initiatives
by City of Yokohama, the details of the Hub’ s upgrades, as well as
initiatives utilizing the base.

The study on comprehensive
drainage plan in Yangon
City

] T

F &5 pl— BB

In Yangon City, Myanmar, roads and houses are frequently inundated
because of intense rainfall in rainy season, and prevention of flood
damages is urgently required. Therefore, Fukuoka City has been
conducting the technical cooperation in utilization of their know-—
how on flood management learned from their past experiences, under
the JICA Partnership Program.

In this project, Fukuoka City selected a certain area where
inundations occur frequently as model area and considered the
comprehensive drainage plan in cooperation with Yangon City.

Fukuoka City brought the survey equipment from Japan and conducted
topographical and field survey with Yangon city due to insufficient
information for evaluation of the drainage facilities. As the
result, the shortage of drainage capacity of existing channel was
clarified.

Hence, the study on comprehensive drainage plan including
utilization of storage function of Kandawgyi lake (56.2ha) located
at the upstream of drainage area and the installation of underground
bypass channel, etc. was conducted.

In addition, technical seminars and workshops on approaches of
drainage plan, and practical trainings of topographical survey
were conducted for improvement of the capacity of Yangon city.
This paper reports above activities in the project.

etc.
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Development of technical
guidelines — Fertilizer
and fuel forming system,
water processing system
for population decline
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New technologies meeting those social request and administrative
needs have been gradually developed, while the local governments
hesitate to implement those new technologies because of their lack
of actual implementation result. Therefore, MLIT (Ministry of Land,
Infrastructure, Transport and Tourism) and NILIM (National Institute
for Land and Infrastructure Management) have carried out “B-DASH
project (Breakthrough by Dynamic Approach in Sewage High Technology
Project)” since 2011.

We are going to publish four technical guidelines based on the
demonstration research results conducted from 2016 to 2017. In this
paper, we report the summary of these guidelines of the following
technologies.

1. Sewage sludge conversion to fertilizer and fuel with dehydration
and drying system

2.High efficiency heat pump dryer for sewage sludge based on self-
heat recuperation

3. Down—flow Hanging Sponge reactor (DHS) - Moving Bed Biological
Filter (MBBF) system

4. Excess sludge reduction by multi-stage fixed bed biofilm process

Development of
international guidelines
for water reuse in

1S0/TC282 in 2018

=R SEs 4Ty 9
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1S0/TC282 was established in 2013 and has been developing
international guidelines for water reuse. Research on performance
evaluation including energy efficiency has been conducted in NILIM
and the results will enhance the reclaimed wastewater reuse project
by improving both environmental sustainability and financial
feasibility through the performance and evaluation according to the
1S0/TC282 (Water reuse) guidelines. The research result and current
status of the standards development are reported

The introduction of
wastewater reclamation in
Taiwan

Sewage System
Office

Jyh-Woei
Chen

Although Taiwan’ s average annual rainfall is up to 2500mm ranking
the 7th of the world, the country is still under the threat of water
shortage. To avoid the risk of water shortage, Taiwan has launched a
waste water reclamation project. The project will invest 500 million
US dollars to transfer six waste water treatment plants into
reclamations centers and will produce 280, 000CMD renewable water

The first waste water reclamation center project, Fong Shan Shi
plant, will be completed in 2018. It will provide 45, 000CMD
renewable water to China Steel in Kaohsiung. This presentation will
give introductions to the project and Fong Shan Shi plant
construction engineering.
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Stable Sewage Treatment and
Effective Business Operation
in Tama Area by Utilizing
Utility Tunnels

HORUHR

In the Regional Sewerage in Tama area, three pairs of water reclamation
centers, facing each other on the right bank and the left bank, are
located along the Tama River. By connecting each pair of water reclamation
centers facing each other, if one water reclamation center is damaged and
the sewage treatment function decreases at the time of an earthquake
disaster, sewage and sludge are sent to the water reclamation center on
the opposite bank through the utility tunnel as a backup measure. In
addition, this shared functionality is being used to temporarily stop
parts of the treatment facilities and enables efficient reconstruction and
inspection of facilities.

Optimization method for
sustainable wastewater
treatment systems in the
population declining society

[ Bt
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For wastewater treatment system, due to the decrease of the service
population and then its sewage inflow, the sustainability of the service is
now on crisis since the operation efficiency of the facilities with lower
inflow volume than the designed capacity could be decreased significantly
and the revenue from user—fee would also be decreased

while investments for the reconstruction / renewal of aged facilities
would be required in the near future.In this paper, we report the research
results of the optimization method of wastewater treatment systems from
the comprehensive viewpoints including the economical, technological and
environmental ones in the population declining society

Revision of “The Technical
Manual of Corrosion Control
and Protection for Concrete
Structure in Sewerage
Facilities”

EENN/SEE =
Bi

The Japan Sewage Works Agency (JS) performed the third revision of “The
Technical Manual of Corrosion Control and Protection for Concrete
Structure in Sewerage Facilities” in December 2017. This technical manual
is about practical methods for the design, construction, and maintenance
of wastewater treatment plants or pumping stations to protect concrete
structures from corrosion caused by sulfuric acid, and to extend their
service life as long as possible. In the third revision, JS newly added
the Prepreg Sheet Lining Method, the latest method for corrosion
protection with photo—curing sheets, to the manual, and it stipulated the
quality standards for performance in terms of sulfuric-acid resistance
interception, adhesion, appearance, alkali resistance, and acetic—acid
resistance. Moreover, in the manual, JS listed points to which attention
should be paid during construction. The quality standards and points of
attention are based on JIS A 7502 and the evaluation report by the JS
Technical Advisory Board. Furthermore, JS changed its categorization of
corrosion—protective method and categorized them as five types: coating
type lining method, molded sheet lining method, prepreg sheet lining
method, form sheet lining method, and mortar lining method

Establishment of JS Soundness
Calculation Technique as
Quantitative Evaluation
Method for Asset
Deterioration Condition of
WWTPs in Japan and
Consideration of Its Data
Accumulation Method and
Analysis

AT RES
Bi
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Japan Sewage Works Agency, a Regional Joint Corporation, established a
technique for quantitatively evaluating the deterioration condition of
assets of waste water treatment plants in terms of soundness, developed an
asset management database (AMDB) in which inspection data necessary for
judgment and calculation of soundness are accumulated, and utilized the
evaluation technique and database effectively to evaluate the condition of
equipment deterioration in many municipalities in Japan. As a result,
3,977,000 data of inspection items of approximately 915,000 assets (as of
May, 2017) have now been accumulated. The results of soundness for
automatic dust collectors show that the soundness of 2 -2.5 represent a
large percentage of the soundness of equipment in service for more than 30
years since installation. In addition, soundness trends tried to be
calculated by connected straight lines whose slopes are averaged slopes of
the soundness data as trial. The results showed that the number of years
until soundness level 5 decreased to level 2 when using this value trend
equation tended to be longer than the standard service life but shorter
than the target service life

Necessity for premeditated
plan to reconstruct

wastewater treatment plant
using devastated facilities

PESOK

Every treatment plant in the world has disaster risks. When a disaster
occurs, the plant has to restore the function of the treatment as soon as
possible using the devastated facilities. It is important to prepare the
reconstruction plan considering several disasters beforehand because the
same disaster may not occur

This paper describes the reconstruction of the Minami-Gamo Wastewater
Treatment Plant (MGWWTP) after the Great East Japan Earthquake. The MGWWTP
was devastated by the earthquake and following tsunami, and completely
lost its treatment function in March 2011. That was why the Sendai city
government had to rebuild the MGWWTP as a brand—new plant. However, the
reconstruction needed a period of about five years. In order to maintain
not only a sanitary environment in downtown areas but also the quality of
coastal waters, the treatment facility of the MGWWTP had to continue to
treat wastewater even before rebuilding the facility was completed
Therefore, the MGWWTP repaired and used some of the devastated facilities
temporarily during the construction of the new plant. This paper
elaborates the key factors that governments should describe in the
reconstruction plan by showing our reconstruction process.
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Result of regulating T-N
and T-P in industrial
waste water discharged
into the sewage in
Kitakyushu
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The concentration of total Nitrogen (T-N) and total Phosphate (T-P)
in effluent discharged into the body of public water, have been
regulated since 1993 by Water Pollution Control Act in Japan, which
regulates effluent from sewage treatment facilities as well. For the
time being, Kitakyushu Municipal Government had not enforced an
ordinance to regulate those values in waste water discharged from
industrial and business plants into the sewage in Kitakyushu because
the concentration of them in the effluent was lower enough. However,
after enforcement of 5th Volume Control in Effluent which more
strictly regulates total amount of T-N and T-P in effluent in April
2004, Kitakyushu legislated an ordinance on concentration of T-N and
T-P in waste water from the industrial and the business plants
discharged into the sewage in Kitakyushu in 2006 (completely enforced
2008), because of an incident that exceed the regulated amount of T-
N in its effluent. This paper reports comparison and evaluation on
state of the T-N and the T-P before and after legislation

subsequent approximate 10 years.

Examination of Operating
Condtions for Improving
Nitrogen and Phosphorus
Treatment of Recycle Flow

T

AR

Recycle flow, i.e., the effluents separated out from sewage sludge
in the process of dewatering, contains high concentrations of
nitrogen and phosphorus. To treat this recycle flow , the Yokohama
Hokubu Sludge Treatment Plant newly introduced facilities utilizing
the Five—stage Bardenpho process in 2011. The facilities succeeded
in controlling the treatment status for nitrogen at an early stage,
but phosphorus treatment presented certain issues, and various
efforts have been made to improve the treatment from startup of the
facility to the present. These efforts succeeded in increasing the
phosphorus removal rate to over 70 percent in 2016, and placed the
treatment on stable footing. This paper reports on the results of an
examination undertaken to reduce concentrations of nitrogen and
phosphorus.

The impact of fallen
leaves on the drainage
capacity of stormwater
inlet pit lids

] - R AT
A e

SRENECES

Fallen leaves accumulate in stormwater inlet pit lids and side
ditches, decreasing the sewer drainage capacity and causing roads to
flood. Therefore, their impact on the drainage capacity must be
determined in terms of types of stormwater inlet pit lids, amount of
water corresponding to rainfall, and road cross slopes. Thus, we
conducted a real scale model and reported the results of our
analysis.

Improvement of Observation
Accuracy and Enhancing
Convenience of the
Rainfall Information
System: Tokyo Amesh

FORHD

ERTATTELA

Bureau of Sewerage of Tokyo Metropolitan Government introduced a
rainfall information system in 1987 to rapidly obtain the
information of rainfall such as localized thunderstorm and heavy
rain to utilize the operation of pumps at pumping stations and
wastewater reclamation centers. In FY2002, we launched a real time
online rainfall information system, named it “Tokyo Amesh” , for
citizen of Tokyo to use the information to be prepared against flood
due to heavy rain. In April 2017, we released new website of Tokyo
Amesh dedicated to smartphones to enhance customer service and
expand its users.
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Development of framework
to select disinfection

process based on

evaluation of microbial

risk and cost

=] - AT E R

A BFIERT

NS

Securing stable safe water supply is one of the most important
issues in the world. Reclaimed wastewater use is one of the means to
solve this issue. In order to enhance sustainable water reuse, it is
essential to comprehensively consider various aspects including
safety, energy consumption and cost. Sometimes they are in trade—off
but there are few reports that propose a framework to select
adequate water reuse system through the quantitative analysis of
these aspects. It is also necessary to select the process of using
reclaimed water considering the utilization of existing wastewater
treatment plants. Therefore, in this study, we examined the rate of
norovirus removal for each water reuse application and the selection
method of additional disinfection processes necessary to satisfy the
required removal rate in to the existing wastewater treatment
plants, and evaluated the cost and energy consumption of them
process. As a result, we proposed a framework to select additional
disinfection processes enabling existing wastewater treatment
plants, which were conventional activated sludge (CAS) process
oxidation ditch (OD) process and anaerobic—anoxic—aerobic (A20)
process, to adequately use their reclaimed wastewater

Evaluation of

Pharmaceutical and
Personal Care Products
Removal in Membrane B

ioreactor

FURR R
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Recently, Pharmaceutical and Personal Care Products (PPCPs) are
detected in the environment because of inadequate processing in
wastewater treatment plant (WWTPs), which is a problem due to their
potential to cause negative effect on aquatic environment or to
emergence a drug-resistant microorganism.
Membrane bioreactor (MBR) process have been expected to introduce in
the WWTPs for efficient removal of PPCPs because the higher mixed
liquid suspended solid (MLSS) concentration by long solid retention
time (SRT) and this condition is good to multiply for slow growing
microorganisms. In addition, hydraulic retention time (HRT) is
shorter, so the amount of water to be treated increase

In this study, investigations were carried out to understand
removal characteristics of PPCPs and relationship between PPCPs
removal rate and operating condition, especially when the inflow
load fluctuated.

Evaluation of virus
behavior and removal
performance of MBR in
long—term operation

TURR R AR
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In recent years, there are many problems in sewerage, such as the
aging of existing sewage treatment facilities.

Introduction of membrane treatment technology for sewage treatment
is recommended as Improvement of sewage treatment function to solve
these problems.

This research is the results of a survey on Membrane Bio—Reactor
(MBR) at the water reuse promotion center in Kitakyushu. The survey
took place from August 2014 to November 2016

The purpose of this study is clarify the virus behavior and virus
removal performance in MBR by comparing with the conventional
activated sludge process (CAS).

As a result, the MBR has higher virus removal performance than the
CAS. Especialy, there were large differences in Aichi virus, Pepper
Mild Mottle virus, F specific E. coli phage, GII — Norovirus.
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Construction of Energy
Self-Contained Incineration
System with Ultra—low
Moisture Content Type
Dehydrator
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Efforts to improve sewerage services such as flood countermeasures
and improvement of combined sewerage system will continue to
increase electricity consumption and fuel consumption, which is
expected to lead to a further increase in greenhouse gas emissions.
Therefore, we are working on “expansion of use of renewable energy”
and “further efforts to energy saving” in order to reduce C02
emissions. As the one of these efforts, we are developing and
introducing an “energy self-contained incineration system”. We
worked on installing it for the first time, and construction is in
progress for the operation in FY2020. We expect to contribute to
global warming countermeasures by reducing energy consumption and
reducing greenhouse gas emissions.

Development of the polymer
Dosage control system

HORHR

i R

The Bureau of Sewerage Tokyo Metropolitan Government formulated
“Earth Plan 2017” to promote energy conservation and energy
creation. According to this plan, we are constructing an energy
self-sustaining sludge incineration system that does not require
commercial electric power by using generated electric power from
incineration heat instead and that can reduce auxiliary fuel
consumption by dewatering the sludge to self-combustible zone.
important thing in this system is to supply the stable quality
dehydrated sludge to the incinerator. However, as combined sewer
system was introduced in Tokyo, the sludge property greatly varies
depending on the weather, so it was necessary to develop a system
that can deal with this situation.
In this paper, we report the new system that enables optimization of
polymer dosage, which greatly affects the dewaterability of sludge.
This system is superior in maintaining the stable water content of
sludge and also in reducing polymer dosage.

The

Evaluation method for
reduction rate of power
consumption in sewage
sludge incineration
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In recent years, promotion of energy conservation and energy
generation technology is required in sewerage project. Technologies
related to sludge incineration were demonstrated in the B-DASH
project in 2013, and guideline was made in 2015. Including B-DASH
technology, new technologies are being developed. In order to
promote these new technologies, it is necessary to establish a
performance indicator for energy conservation and generation
technologies and evaluate their performances quantitatively. In this
paper, we evaluated reduction rate of power consumption in actual
sewage sludge incinerators in Japan.

Field survey on nitrous
oxide emission from
conventional activated
sludge processes with
different operating
condition.
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Nitrous oxide is considered to have about 300 times greater global
warming impact than C02, and emitted from biological wastewater
treatment processes. The conventional activated sludge processes
were observed higher N20 emissions than advanced processes,
according to a field survey in Japan. However, few reports have
discussed the relationship between the operating condition in
conventional activated sludge and N20 emissions. In this study, we
focus on the conventional activated sludge processes, and conducted
field surveys to quantify of N20 emissions of municipal wastewater
treatment plants employing the conventional activated process with
different operating condition
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Calculation of cost and
energy consumption and
generation in sewerage
facilities considering
sewage sludge utilization
as energy resource.
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In order to evaluate the effect of energy conservation by promoting
utilization of sewage resources as energy, we estimated the amount
of energy consumption / generation and cost of sewerage facilities
for each combination of four different types of water treatment
processes, four different influent water volume and two different
types of sewage sludge energy utilization (power generation using
digestion gas or solids fuel conversion). The influence of
difference of conditions including scale was examined

Calculations were carried out with average conditions based on the
sewerage statistics and existing technical data. Sludge properties
and water quality of return water were considered according to the
result of material balance calculation

Feasibility study of
naturally generating
microalgae cultivation
system operated using
sewage resources
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Microalgae cultivation with using sewage resources in wastewater
treatment plants (WWTPs) is considered as one of the efficient
methods for energy production. In WWTPs, there are several sewerage
resources, such as nutrients, C02 from biogas, and wastewater heat
Our research group focused on the cultivation of naturally
generating microalgae and not specific microalgae, the culturing
conditions and cultivation environment of which are difficult to
setup. In this study, sealed vertical microalgae cultivation
equipment was used for continuous microalgae culture system outdoor.
This system used the treated water from WWTPs, CO2 from biogas, heat
from treated water using heat exchanger, and energy from a digestion
gas generator. This system can be operated using only sewage
resource energy. In this study, microalgae biomass and energy
balance were investigated for utilizing unused sewage resources.

Effective utilization of
ammonia derived from
sewage as a denitrifying
agent
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Ammonia has used for a variety of purposes such as fertilizer and
denitrification agent, furthermore, ammonia has attracted attention
as a hydrogen carrier in recent years. Even though the high
concentration of ammonia is contained in the filtered water from
digested sludge, the ammonia has not utilized as resources in the
sewage treatment plants generally. In the previous study of our
group, the possibility of the utilization of the ammonia derived
from sewage as a denitrifying agent was indicated from the viewpoint
of ammonia concentration and impurities. In order to confirm the
possibility of utilization of ammonia derived from sewage as a
denitrifying agent, hearing survey to ammonia manufacturers and
questionnaire survey to sewage treatment plants which have
incineration/melting facilities nationwide ware conducted in the
present study. From the results, the proportion and characteristics
of the treatment plants that used denitrifying agent was grasped

Model study on
introduction of advanced
wastewater reclamation
system using UF membrane
and ultraviolet
disinfection
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Wastewater reclamation system combining “UF membrane” and
“ultraviolet disinfection” were demonstrated in the “B-DASH project”
carried out by MLIT and NILIM, and technical guideline of this
technology based on B-DASH demonstration research results has been
published. This system reduces the pathogenic risk by viruses, makes
it possible to supply reclaimed wastewater safe, stable and reliable
with low cost, energy conservation compared with the conventional
technology. Therefore, this system is possible to further expand the
effective use of wastewater reclamation technology. In this
presentation, we show the characteristics of this technology and
report the model study conducted based on the introduction
examination method shown in the guideline.
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