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A 13th internatlonal Workshop on Decentrallzed Domestlc Wastew ater Treatment In Asla

-,
v mmﬁ Organizad by Ministry of tha Environment, Government of Japan {MOEJ)
Minkstry of the Fovirosamsent

Operation & Maintenance and Associated Capacity
Development of High-Performance Decentralized
Wastewater Treatment Facilities

13:00- 17:00 11t November 2025 (Japan Standard Time )
To comply with stricter  restriction effluent standards and envirohment
regulations in Asian couniries, the adoption of high-performance decentralized

Pleaseregiger from the ‘_f" ;
website link below \ e : ;
SE 2 wastewater treatment faciities that meet these standards has been
https:/ fzoom usfwebinar/re

gister/WN_QGUjrymSRZicnk progressing in Special Economic Zones, factories, or large-scale fadilities, efc. As

03L526dg ~ these high-performance decentralized wastewater freatment plants become

more widespread, attention is being paid to the importance of operation and

maintenance (O&M), as well as the development of the human resources

required to camyout the O&M.

in this workshop, we will share information on the current situation of

D&M of decentralized wastewater treatment plants around the world,

including Asia, aswell as trends in developing the human resources required for
such D&M, We will also discuss related challenges and necessary actions.

P

Moderator Dr. Pierre Flamand, Manager - International Affairs, Japan Sanitation Consortium {J5C)

Opening Remarks Mr. Masashi Taketani, Director, Office for Promotion of Johkasou, Waste Management Division,
Environmental Regenerationand Material Cycles Bureau, MOE]

Keynote ©O&M of Johkasou and system of qualified personinJapan
Mr. Shuichiro Makayama , Section Chief, Office for Promotion of lohkasou, Waste Management Division,
Environmental Regeneration and Material Cycles Bureau, MOE]
Dr. Yurie Shirakawa, lapan Education Center of Environmental Sanitation (IECES)

1 Currentstatus of 0&M of decentralized wastewater treatment plants in developing countries and human
resource development

Dr. Roshan Raj Shrestha, Deputy Director, Water, Sanitation & Hygiene, Gates Foundation

2 The contents of 0&M for decentralized wastewater treatment plants in the United States, the qualification
system, and human resource development
Mr. Chris LeClair, R.E.H.5, Directorof Otter Tail County Land & Resource Management, and President of National
Onsite Wastewater Recycling Association

3 Humanresource developmentfor the O&M of the high-performance decentralized wastewater treatment systems
in rural areasin China [case study from Zhejiang Province and Jiangsu Province)
Dr. Min Yang, Professor, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences

4  0&M for the high-performance decentralized wastewater treatment plants and human resource developmentin
India
Dr. Absar Ahmad Kazmi, Professor, Environmental Engineering, Department of Civil Engineering, Indian Institute
of Technology Roorkee

5  O&M of Johkasou installed in residential areas in Vietnam and'tra‘mingof. technicians
Mr. Yoshihisa Tahara, Chairman and Representative Director of Showa Eisei Center Co. Ltd.
Mr, Nguyen Duc Son, Vice president, Hoshi Densetsu Viet Nam Limied Company

6 {I.ﬁa”i'l«énges regarﬂfhg tﬁe{)&M of 'ﬁ‘.ig.ﬁ—performance{:-I.ecentraﬁzeﬂ.wastewatertreatment |;iant5.in Inﬂbneﬁé
Mr. Akhmad Rivai, Overseas Business Division Manager of Earth Creative., Co., Ltd, and General Manager of PT.
Earth Creative indonesia

Panel Discussion / Theme: - How should human resources for O&M be developed? - What are the key factors for making
the O&M business an attractive market?

Panelists: Speakers of Presentation Session, Officials from MOEJ
Moderators: Dr. Kiyoshi Kawamura, Former Professor of Graduate School of Science and Engineering, Saitama University,
and, Dr. Pierre Flamand, Manager - International Affairs, 15C

Closing Remarks  Mr. Shuichiro Nakayama, Section Chief, Office for Promotion of Johkasou, Waste Management
Division, Environmental Regeneration and Material Cycles Bureau, MOE]
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Dr. Roshan Raj Shrestha is Deputy Director of the Water, Sanitation, and Hygiene [WSH) Division at the Gates
Foundation, with over 35 years of experience advandng indusive sanitation across Asia and Afria. He has led global efforts o
s@le non-sewered sanitation, fecl sludge management, and dtywide indusive sanitation, establishing trensfomative
platforms such as the Sanitation Trust Fund at the Asian Dewelopment Bank, the Global Sanitation Graduate 3chool, and the
Giobal Water and Sanitation Center at AIT. Previously with UN-Habitet and founder of ENPHO in Nepal, he is recognized for
pioneening household water treatment soiutions and decentralized wastewater innovations. He serves on the Board of
Trustees of AlT and chairsthe Advisory Board of GWSE, andwashonoredwiththe Bill Gates &r. Award in 2023.

Ir. Chris LeClair has been a professional regulator in the emdronmentsl health field since 1993. He completed his
Bachelor of Sdence in Natural Resources & Emvironmental Studies at the University of Minnesota. In 1986, Chrs joined
Washingmen County as an Environmental Heaith Spedalist, a role in which he served for 22 years. He was assegned tw the
septic system regulation program at Washington County in 2002, In 2018, Chris relocted to Oter Tail County, Minnesota,
.~ where he assumed the position of Director of the Land & Resource Marﬁement Department. This deparment is respoensible
- "L for regulating septic systems, wetland consenation, and shoreland development. He joined the Minnesota Poliution Control
Agency's 55T Advisory Committee and was elected to the Minnesotz Onsite Wastewsater Assodation in 2009, By 2015, he
was on the Naticna!l Onsite Wastewater Recycling Assocation's Board of Directors and in 2022, he be@ame President-Elect of
NOWRA. As of 2024, Chrisalso overseesthe County's environmental health s pecigiss,

Dr. Min Yang is a world's leading sdentist in drinking water research. He has been involved as a vice team leader of the
expert team responsible for the national drinking water research program more until 2020, and made a great contributions to
the modifietion of national drinking water standard. He has also been leading the drinking water @aste and odor researdh,
and has established the methods for the identifiGtion and detection of taste and odor compounds, and deweloped
technologies for the on-site control . These methods and technologies have been applied widely in the dnnking water
industry. He has also devoted a lot of energy to the identification and control of AMR risks in antibiotic manufacturing
wastewater, and has contributed as a lead expert to WHO WASH-AMR Policy Brief (Water, sanitation and hygiene, and
Antimicrobial Resistance : Preventing Infection and Preparing for a Post-Antibiotic World).

Dr. Absar Ahmad Kazmi is currentdy a Professor in the Department of Civil Engineering at !IT Roorkee. His major
research and technological development interests are in advanced wastewater treatment, reuse and solid waste
management. He has published over 200 papers in peer-reviewed joumals >with an index of 45and ~7,560 dt@tons. He isa
member of several tedhni@! committess in various states, ministries, and the National Green Tribunal. He is one of the key
committee members of CPHEEQ Manuals on Sewermge and Sewage Treatment and Tedhnical Options for Solid and Liguid
Waste Management, published by the Ministry of Drinking Water Supply and Sanitation. He has also authored a book on
O&M of Sewerage Works jointly published by the Gowernments of India and Japan. He has been invoived with several
research and consultancy projects sponsored by the Government of India and international agencies.

- ~ Mr. Yoshihisa Tahara joined Showa Sanitation Center Co., Ltd., & company in Fukushima Prefecture that provides O&M
 and desludging for Johkasou in 1988, and has over 35 years of experience. He established a water quality analysis department
spedalizing in Johkaszou within the company, and worked to ensure the accuracy of water quality analysis, induding BOD. He
" bemme a chaiman of his company in Aprl 2025. In addition, from 2018, he partidpated in the JICA project "Verification
Survey with the Private Sector for Disseminating Japanese Technologies for Improvement of Domestic Wastewater Treatment
through Introdudng Johkasou in Hung Yen" for five years, collabormating with Hung Yen Provindal People’s Committes and
Provindal Department of Natural Resources and Envdronment in Hung Yen, Vietnam. This projectaimed to establish Johkasou
0&M service, desludging, andwater quality inspection inVietnam.

Mr. Nguyen Duc Son has worked as a technicl intem traines at Hoshi Densetsu Co., Lid. in Japan from 2015 for three
years. After the intem, he returned to Vietnam and used his experence and knowhow gained in Japan to work gt HOSHI
DEMNSETEU VIETNAM Co., Led., where he is engaged in the construction and maintenance of electrical eguipment and water
supply and dreinage equipment. He caurrently serves as the company’s vice president. Singe 2018, he has been cooperating
with the JICA project "Venficstion Survey with the Private Sector for Disseminating Japanese Tedhnologies for |mprovement
of Domestic Wastewater Treatment through Introdudng Johkasou in Hung Yen", and receiving the technical instruction from
Mr. Tahara and his colleagues on whole system of lohkasou from ins@llaton to 0&M of Johkasou. He is currentiy engaged in
the O&Mwork of lohkasou in Hanol.

Mr. Akhmad Rivai is the General Manager for PT. Earth Creative Indonesia, overseas affiliate of Earth Creative., Co. L. a
waste and wastewater management company located in Ube, Yamagudii Prefecture in lapan. Since 2012, his company has
been actively involved in in the construction and Operational & Maintenance of small, medium and laee scle of Sewage
Treaiment Plant (S3TP) and Wastewater Treatment Plant (WWTP) in Bali, indonesia. Currentiy, His company’'s main costumer
indude hotel, hospial and pubdic building. His company also contributed to industrial and domestic wastewater regulation
cantrol far river and lake in Bali island.

Dr. Kiyoshi Kawamura was formerly a Professor, Graduate School of Sdence and Engineering, Ssitama University. Prior
to that, he served as a section chief of the waste management division in a researdh institute of the Ministry of Health and
Weifare (now the Ministry of Health, Labor and Weilfare) , and then as the director of & researdh institute for the environment
in. Saitama Prefecture. In these institutes, he had conducted research and teaching, and alsc contributed to many commities
activities at the national and lo@! zovemments, and the related agendes. Through these experiences, he had made many
efforts on the improvement of domestic wastewater management and supporting for the dissemination of johkasou
technology world wide. He is one of the pioneers in Japan to contribute to the promotion of the healthy water emvironment
and sanitation system.

Dr. Flamand Pierre is the Manager of International Affairs at the Japan Sanitation Consortium (ISC). He has over 20 years

of experience in sanitation, with particular foous on fel sludge management. Singe joining 15C in 2008, he has been involved

1 in sanitation projecs in Viet Nam, Malaysia and Bhutan. He is the coauthor of ‘Sanitation and Sustainable Developmentin

N lapan’ (ADB 2016) and "Accountability Medhanisms for indusive City-Level Public Servicesin Asia’ (ADBI 2023). Since 2015, he

has been involved in several Working Groups of 130/TC 224 as an expert representing Japan for the development of

international standards. Pierre holds a doctoral degree in regional development studies and is also a visiting researcher at
T, \ Toyo University inlapan.

-=SECRETARIAI.CONTACIL.

lapan Education Center of Environmental Sanitation [JECES) iz a secretariatof this Workshop. If you haveany questions in advance, pleass contact
Secretariat [shirskawa @jeces.or.jp) viz email.

=
JECEE
4
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(Keynote: O&M of Johkasou and system of qualified person in Japan)

Operation and Maintenance of Johkasou and System of

Qualified Person in Japan

11 Novembe

Mr, NAKAYAMA Shuichiro
Section Chief, Office for Promotion of Johkasou

Qffice for Promotion of Johkasou

Waste Management Division

Environmental Regeneration and Material Cycles Bureau
Ministry of the Environment

Government of JAPAN

¢ R4

Ministry of the Eaviroument
Guvernment of Inpan

it Aharven.8nv.92.

General Information of Johkasou

1. Domestic Wastewater Treatment Systems in Japan

ahkasou
installed area

B Sewage Systems : managed by the Ministry of Land, Infrastructure,
Transport and Tourism

B Rural community sewerage facilities: managed by the Ministry of
Agriculture, Forestry and Fisheries

® Johkasou: managed by the Ministry of the Environment

Table of Content

& General Information of Johkasou

¢ Legal Framework and O&M system
of Johkasou in Japan

# Challenge of improving the O&M
implementation rate

General Information of Johkasou

3. General Information of Johkasou
W ‘Johkasou' is categorized as a decentralized wastewater freatment system for domestic
wastewater discharged by household, building and similar sources.
W Johkasou have a combined purificalion structure capable of treating both aght =ail (black
water) and miseelianeous waslewatar {gray water).
B |ohkasou achieve high and stable performance comparable that of sewage treatment plants,
and more than 4 million units have been installed across Japan.

Demesiic

Wagewalsr Small size Medium and large size
S0 S0 PE &1 PE or over
= 1 Dndiday)

= 0mAday
Johkasau "

== Clean, purified

sually installec underground
water 1

Typical layout of small scale Jonkaseu for housenold

Box shape Cylndrical shaoe
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General Information of Johkasou

2. Current situation of population served for treating domestic

Type of treatment facility

End of FY2

Sewage systems
Rural community sewerage facilities

101,397 (81.8%) 101,279 (81.4%)

including Facilities o illages, Facilities far for 835 (2.3% & 49
Vo S UG AR R B ..2..335.{2 3%) 2938 (24%)
Johkasou 11,746 (9.5%) | 11,772 (9.5%)
Municipal Johkasou Instaliation Program 817 824
Jaik and woe Program 6,220 6228
Ctner Johkasous 4,708 4719
Community plants, etc. 148 (0.1%) 154 (0.1%)
Total population served 110,125 ! 114,144
Percentage of population served 93 7(70 93.3%
Tatal population 123,864 124,483
Total population nol sered 7.B28 833

General Information of Johkaso

5. Installation Records of Japanese Johkasou Overseas {as of Dec.2024)

IndiaCly 375 unms ML S90wis

Wiauritue 15 Juni

Zambis @M/ dunity

(Jsmu

0% . Smelscale (5PE -~ 30 PE]
& BUL : MeomiLarge-scale (51 PE ~ )

As of the end of December 2024 by Johkasou System Assaciation

S Latmesin :

Aearst s ]

General Information of Johkasou

4. Application of Joh} for di tic wastewater and i llation e le ovarseas

Example of Johkasou
installation overseas

Application of Johkasou for domestic wastewater management

bj Closed water area

Forimportant point saurce
=nd semmuny  (x,, Hospsal, Public Tailes, Apartment]
surround closed water arss  (in acvancs befors intalling sowage spstamt

d) Rapid development area i Monumental Area
|Ex Tor nasurad resse,
wiork heritzge, enc) i

==
el in fastory Pielnim. Smé)

Ernpioyes dermitory
(Saudl Arabla” 530m Yl

Cariean & bedet {Myaniar: 30m )

asou are installed overseas

At the end of 2024, totally over 64 00C units of J

Legal Framework and O&M system of Johkasou in Japan

1. Overall concept of water envirenment improvement and related legal framework
P

Basic Environment Law ovemment
Basic Natianzl Environmental Policies:
it Sl : & Vison
® Law & Regulations
B Sewerdge Law [ | Johkasou Act ® Technical Standards
age System MJufﬂgasau e, ® National Subsidies
= & A S
B Purpose Sharing responsibility
# Strengthen regu ations of manufacturing, instaliation,
operation, maintenance and desludging of Johkasou. 4 R ERTInET ™
® Provides qualifizations for Johkasou installation workers X
and operalers ® Master Plan and its
® Provides raisiration systems for Juohkasou installation impiementation
vendors and maintanance vendors ® Orginance
® Provide lizensing systems for desludging vendeors ® Construction, operation
and management af
Promation of domestic wastewater treatment by sewerage facilities
1) : o x ® Advice and guidance on
ohkasou for conservation of water quality in :
: 3 s Johkasou operation and
public water area, preservation of the living iy
environment and improvement of public health . J

B Definition

® Johkasou is the decentralized wastewater treatment facility that can treat both black water and gray
wizter from household, building and so on and discharge effluent comply with effuent standands.

® Johkasou should be installed when instaliing a flush toilzt under the Building Standard Law, unless the
waslewater is discharged o sewerage systems,
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Legal Framework and O&M system of Johkasou in Japan

2; Inspection and Maintenance of Johkasou

Hatlonal Ayerage

For 2023

Legal inspection
by Article 7

Purpose

Confitr If censiructian/

Installation and tresiment

performance are good,

e

ishiesacu Cparaee:

Operation/

Maintenance
Pui

Maintzin a nosmal
reabment perfatn ance

Contents

Contents Sludge accumulation
+Wlsual nspection = \Water guality
Water quality
+ Document plani i
Timing of Fraguency
Implementation Crvar thras fimes a year,
Three to elghl months aftes) depending on ihe skze
slarting operation and the treatment
protess

Responsible
organization Responsible
agency, which Iz a public Johicasau maintenance
senvice corporation of He wendor. wha is livenzed
prafectura. by ihe prefeciural

\ j @anr.

%&2

Desludging
Purpoze
Recaver narmal
resiment perfomanee
nomalty

Contents

- Removing sludge

= Cleaning ihe Johkazou
- Canfimning ifthers are
Taulis or defects inslde
the Johkazeu:

Frequency
Once a year

Responsible
organization

Johkazou deshudging
vender, who is
regisierad by the mayor.

— /

Legal inspaction
by Article 11

Purpose
Caonfirm if the
maintenance and
desludging is dane
‘appeopiatety. and if ihe
ieatmant performanca is
good,

Coatonts

-Wisual inspeclion
“Wiater quality inspectian
*Docur ent inspeciion

Frequency
Cnce a year

Respansible
arganization

Spacified inspection
agency. which 1S a publie

genvice corparaiion of
1ihe prefecture.

oo [ 97.4 9% |

173.9% |

|64.1 % |

149.8% |

et Hight Sl Tresnrart ane Dscants izad Veasswster Trastmart e v inJapat MOE]

Challenge of improving the O&M implementation rate

2. Example of local government initiatives

a

# Tokushima Prefecture has begun attaching QR code stickers to each household with a
Johkasou from 2024,
During cleaning and maintenance inspection, workers scan the QR code and send
the work results to the Johkasou Data System.

Tekushima Pref
Jahkasow Dake System

u Jonzasau
] o

000000

RS

Sample
=

Company

dahkasou Desludging !
Wairtenance Inspection

Diata
fransimission

2 Morker name
3 Company name

Data
ragistration

Tokushima Pref.
Juhiasou Dats
System

Challenge of improving the O&M implementation rate

1. Johkasou Data System

Strengthening and
; effactive use of D&M
Application data
ragardng
- Installaton
- Abodition

- Suspension

Inspection
Agenay.

Accurate assessment of actual
conditions using system data

inspection
oy Adticle 7
oy Aticle 11

=

et Ry Implementation of O&M

O&MData
based on Johkasou Act

The Purpose of the Johkasou Data System

Accurate assessmen: of acwal conditions using system data Prompt
and appropriate guidance by administralive authorities

Thorough Operation and Maintenance based on the Johkasou
Act

3. Human resources develog for J | DSM
I Profectures ] [ Municipalities ]
o g ﬁw LE ¥,
Submit i | Apply i | P el “ Training ¥
2P R, > I et Slnstitution s
Designated, 1ol Coursn Ty g
W Teaining o TOUE e sls + Trasinig Course: l;r
U&n!ﬂ!uﬁn i Jull&ssmTealn.nal
Hynt Bugendsar
= Traing Course for
Johkasou bnspector

« Traning Caurea for
Jtﬂiasw Desludﬁu.g
Teshnic:

= Trﬂmng Coum for

Johkasou Desludging
Whorkers
| Dthwrs
i - *
" ha g St i .
I, S
g 4 ekt o *
Laga sz ;
Faquest | Regquest -
g &
P —— -
Aganay ‘ -
Iahkaaan e tsssassmmennes

The figure above shows the flow from installation to operation of Johkasou based on Johkasou Act and
regulations, along with the roles of relevanl businesses and personnel, and an overview of human
rasource gevelopment

Adapad froem *Flave of Jotkagou from the Pesspecive of Jotson Mansagees (Lsecs, " Matedal 1 praserted at the 134k KMessting of tie Jehkasou
Expart Committes, Waste and Recyoling Subcommiltes, Cantral Envirenment Souncil, on Fabruary 17, 2006
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Challenge of improving the O&M implementation rate

4, Training courses for Johkasou Technicians

@ Johkasou Technicians should possess extensive knowledge not only in wastewater
treatrment and Johkasou, but also in water environment conservation and public health.
® The training curricula for Johkasou Operator and Jehkasou Installation Worker are outlined

-as below.
Johkasou Operator Johkasou Installation Worker
by Article 45 by Articls 42

& Basic of Johkasou Bhrs ® Basic of Johkazou Bhrs

#®  Laws and reguistions related with Johkasou 4hrs @  Laws anc regulations relatad with Johkssou 2 hrs

#®  Structure and function of Jahkasou 22 hrs #®  Structurs and function of Johkasou 15 hrs

& Inroduction of installation of Johkasou 4hrs ®  Management of Johkasou installation ghrs
& Cperaton and mantenance of Johkasou 30 hrs & nlroduction of D&M and destedging of Johkasou 3 hirs
®  YWater quality management of Johkasou 10 hrs

& Infreduction of desludging of Johkasou 2hrs

Total 8¢ hours (13 days) Total 37 hours (5 days)

Test 2 hours - Test 2 hours

The role and practice of
training institutions, JECES

JECES
Py

aleloe] 1
Thank you for your kind attention

Check Japan's Johkasou System on Youtube [W]

hitps./hwerw.youlube comivalchPe=raxCKG DY Wes

Japan Education Center of Environmental Sanitation
(part 1)

# Founded in 1986 as an institution for training and research Johkasou in Japan. Recognized as a
foundation by the Ministry of Health and Welfare (now by the Ministry of the Environment, MOEJ).
JECES is the only professional educational and research institution on johkasou system in Japan,
and JECES has trained more than 200,000 qualified various technicians related to the Johkasou
system since 1966.

e Carry out the examination for qualifying Johkasou Operator as the only designated institution by
MOEJ, and the examination for qualifying Johkasou Installation Worker as the only designated
institution by MLIT {Ministry of Land, Infrastructure, Transport and Tourismj.

# Seminar courses for Cantinuing Professional Development (CPD) of Johkasou technicians

« Special seminar for Johkasou desludging workers
« Special seminar on installation management of Johkasou
v Special seminar on O&M of compact type Johkasou

+ Special seminar on desludging practice of compact type Johkasou

JECES
i 16
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Japan Education Center of Environmental Sanitation Technical Standard for O&M of Johkasou

(part 2)
¢ Technical advice to municipalities to help them in making Domestic Wastewater Treatment s Technical standards for maintenance (Ordinance for Enforcement of Johkasou Act Related
Plan and promoting Johkasou installation. the Ministry of the Environment, Article 2)
T . = & "Maintenance items” and "Adjustmentirepair items" are stipulated for every Johkasou unit and
2 zg:il:.iast!lg;ig;monthly Journai JQHKASOU" and.boaks related Jlohkasou technologys auxiliary devices. To prevent the functional depression of the Johkasou, the standards also
stipulate the "timing of the desludging" so that cleaning must be carried cut as scon as possibie
* Holding a national conference on Johkasou technology, Jehkasou technicians and other if certain conditions are detected.
stake-holders coming together for exchanging information and discussing issues on Johkasou « Technical standards for desludging (Ordinance for Enforcement of Johkasou Act Related the
businesseas. Ministry of the Environment | Article 3)

Standards for desludging stipulate the implementation method to be carried out during
desludging by each unit and auxiliary device {e.g. methods for discharging the sludge).

Guidelines for O&M (official notice)

This guideline is issued by Ministry of the Environment as a specific guidance for operations and
maintenance of Johkasou which is designed to ensure the appropriate maintenance,

inspections, and desludging are carried out optimally according to the each characteristics of
treatment method. -

JECES
w18

Various training programs

In addition to the Training course for qualifying Johkasou Operator and Training course for qualifying
Johkasou Installation Worker, JECES cenduct various trainings as fellowings.

e Training pregrams for the qualifying Johkasou Technical Supervisors M eC h a n I SI I IS a n d M a rket Of
The course to train those who are recognized to have the same or higher knowledge and skills as a

person who has a qualification as a Johkasou Operator and has more than two years of practical th O & M I t d .t th

experience in technical work related to maintenance, inspection and desludging of johkasou with a e r e a e O e

scale of 501 PE or more.

& Training pregrams for the qualifying Johkasou Desludging Technicians J O h ka SO u SySte m

The course to train the people with specialized knowledge and skills related to Johkasou desludging.

e Training programs for the qualifying Johkasou Inspector
The course to train the people with specialized knowledge and skills regarding Johkasou inspection,
which are required designated condition for the designated inspection organizations.

\ \
JECES JECES
w18 w20
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Responsibility of Johkasou Manager

(stipulated by Johkasou Act)

{1} Conduct maintenance work and desludging

(2] Take Inspeciion

(3} Emgloy a qualified Johkasou Technical Supervisor
{more than 501 PE)

Johkasou Manager (User)
responsible for the O&M

Vendors and Technicians of Johkasou system in Japan

Registrant /

Retiiest 7 i Johkasou Technicians / vendors vendor Business content
Specified inspection agency

{public service corporation | Johkasou owner L—- h : (FY 2024]

ofthe prefecturs) | Inspecti (Jonkasou Manager) Johkasou Operator (Article 45, Johkasou Act) 41,816 | Maintenance
{visual, water gquality, documents) Efitrusted T R 7 g T
i Johkasou Technical Supervisor (Article 10, Johkasou Act } 8,084 | Management of Johkasou
designated Maintenance/ Deslugging/ over 501 PE
Frinisled Report Report :
Prafachure T R e T Johkasou Desiudging Registered Johkasou Inspector (Article 5, Ordinance of 1,495 | Legal inspection
Goverror vandar Vendor | Johkasou Act )
Registration : Appraval e ; : = =

JohkERal AR ARG vender RaE 1o C Application pe ! Specified Inspection Agency (Article 7 , Johkasou Act) 65 | Legal inspection

employ Certified Johkasou Operator (Parson Application Also requires the Jehkasou Maintenance Vendor (Article 48, Johkasou Act) 12,125 | Maintenance

certified to supervise Johkasou maintenance dornestic waste I = 7 3

inspections), or they do not allowed to be i | Johkasou Desludging Vendor (Article 35, Johkasou Act) 6,310 | Desludging

registered (Registration System of Johkasou license approved by : ; : :
Oiersiion prid Meintenance Vebdors by Prefeotur\:rGovernor the municipality mayor L Johkasou Installation Vendar {Article 21, Johkasou Act) 255]17 .Installatmn!constructon |

Regulations, Article 48, Johkasou Act) Municipality Mayor S

Regisliration is updaled every 3 years. —— Municipaliy & Source: TIEHHHIGER P MOSHH BRI T HWTRE (7Y 2024 Survey Results on Guidance and Prometion of Johkasou) -

Mayor Jf_::,f 2 Ministey of Environment, Japan) Jf.::,f &

Fee of the National Exams and Training courses

e Although the fees for the national examination and training course are relatively
substantial, they are typically borne by the trainees or examinees. In scme
instances, employers assume responsibility for these expenses on behalf of their
employees.

e As Johkasou construction companies and O&M companies are mandated to employ
certified personnel, possession of these national qualifications can serve as a
considerable advantage in securing employment opportunities.

Market of Johkasou O&M in Japan

e According to JECES's estimates, the market for O&M of 5 to 10 PE Johkasou is
gstimate to be approximately 200 billion yen (1.3 billion USD) per year in
apan.

¢ MOEJ is now focusing on efforts to convert Old type Johkasou (which treat only
toilet wastewater, black water) to Johkasou and to improve the implementation
ratio of O&M. Also, some areas are considering installing Johkasou due to the
aging of sewerage infrastructure and a declinin& population, and it could
potentially expand the Japanese Johkasou O&M market.

Unit number of installed Johkasou {5~10 PE, estimated) 3,700,000 Units
Qualification of Technicians N_'é':jz::;:‘:: " Passrate . LISDFf:su oy Impl.emen*tation ratm af maljntmlanoe (FY 20331 3 z;f ::
| National Exam for Johkasou Operator 889 21.1% 23,600 JPY (157 USD) conditon (- _t'mp'e:em?tf°"faf]°‘°;?:?”dg'3g :: 2023; . g
 ——— = nit number ol ohkasou (5~ estim ,000, ni
[Training course for qualifying Johkasou Operator 1,327 90.1 % 153,400 JPY (1,022 USD) Ll Bisc { 1 )
| - : - Implementation ratio of maintenance {FY 2023} * 652 %
Mational Exam for Johkasou installation worker 653 15.7 % 31,700 JPY (211 USD) = : =
I — s - - Implementation ratio of desludging (FY 2023} * 604 %
Training course for gualifying Johkasou installation 327 86.5 % 133,100 JPY (887 USD)
worker - *Bource MEAHINGEE FILBOEEEE M T A ESEREE (FY 2024 Survey Resulls on Guid: nd Promoton of Joht Miniatry of Enviranment, Japan| -
: JEC%& JEC%_&
L — 2] L —— 24
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.

+ Because lhe company underlakes maintenance of large-scale

L3

Summary: Mechanisms and Market of the O&M related to
the Johkasou system

» The Johkasou Act clearly defines the aspects shown in the table below and, which
enable Japanese Johkasou systems to function properly.

Points of Johkasou Act outcome

Obligation of O&M Mandatory of O&M will create the O&M market
and enable it to become a viable business.

Technical standard and the
Qualification system

Qualification system will ensure the technical level
of O&M work.

Case of capacity development
practiced by the private entities
involved in the O&M of Johkasou

Business registering system A business registration system will ensure the
employment opportunities for qualified individuals
and enhance the motivation to get the

qualification. =

P

Fuji Suishitsu Kanri Co., Ltd.

Established in 1974. 76 employees. 13 locations nationwide.

and facilities and the advanced treatment equipment for major
companies, only sends employees with a certain level of
technical skill to the site.

The Japanese construction industry is ordinally struggling to
recruit engineers, but an even bigger issue is the inability to
train them. Fuji Suishitsu Kanri Co., Ltd. was also facing an
issuie where the number of maintenance requests is increasing,
hewever the technical level was not calching up. And in 2023,
they finally established a in-house training system.

Since there were only a limited number of practical seminars
related to Johkasou available outside the company, they
established a specialized department within the company and
created their own in-house curriculum {textbooks, etc.).
Visualize the technical levels of employee using over 50 in-
house evaluation criteria,

[

Image

JECES
e

of the in-house training system

JECES

25 26

Fuji Suishitsu Kanri Co., Ltd.

+ They introduced in-house awards
system that recognizes employees
who share good maintenance
technigues and know-how, and they
also provide individual support to
new hires to address their concerns
through one-on-ane interviews.

Image of the inhouse awards

Image of the indhvidual suppart

They have established a Fuji
Suishitsu Kanri training center where
employees can actually operate and
experience equipment such as
switchboards and pumps, preventing
variations in technical level due to
years of employment.

Image of fhe lraining al the Fuji Suishilsu Karn Faining center J.ch‘g
-y

m 2
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Goto Eisei Consultant Ltd. Goto Eisei Consultant Ltd.

+ Established in 1963, 36 employees. Construction
and Q&M of Johkasou, collection and
transportation of municipal and industrial waste,
etc. are the main business.

+ The company's unique efforts to strengthen
its technological capabilities of employees
have earned it a good reputation among
users, leading to increased sales
opportunities, such as receiving referrals
from existing customers.

Stepping up O&M skills: The employee will start
their work from small-scale Johkasou to medium
and large-scale Johkasou, to rural sewerage
Johkasou, and acquire know-how in the area of
O&M.

Issues: Aging employees are becoming
dominant. A negative social image of

Johkasou, making it difficult to attract young
employees even when recruiting.

Converting individual knowledge intc collective
knowledge: Employees take company the issues
and insights they discover through O&M work
and share the risks, countermeasures, and tips
within the company (in-house classroom training
& on-site training) .

Accepting visitors from Japan and
overseas: Accept visitors from Japan and
overseas and introduce them to the O&M
waork of Johkasou. This contributes to

) impreving the public image of Johkasou, : o i
skceh Image of accepting the visitors from overseas sfceh
—— Y L — 30

Hiyoshi Corporation Hiyoshi Corporation

+ Established in 1958. 377 employees. Main
business activities include environmental
analysis, sales of industrial chemicals,
canstruction and maintenance of infrastructure
such as Johkasou, etc.

Environmental learning conducted by new hires: As an
opportunity for new hires to experience the company's
management philosophy *A company that conlribules lo society
through technology,” co-host an environmental leaming
program with the Omihachiman City Children's Association and
Development Association, for elementary school students in
Omihachiman City, and has been well received by the new

* Rotational training for new hires: Eslablished after - hires for providing valuable hands-on learning experience.

approximately 30 years of trial and error. Each
year, about ten new employees join the company,
and each is assigned a dedicated tutor on 2 one-
on-one basis. The first year, as a training period,
new employees are provisionally assigned to all
departments on a rotational basis to gain an
understanding of each department’s roles and
operations. Content of on-the-job training {OJT)
vary by department. After the one-year rotation
training, employees are formally assignad to a
department based on their preferences.

"Hiyoshi Juku (cram schooly ": For the past 20 years or so, the
company has been independently conducting leclures on the
basics of environmental analysis and water treatment. Upon
graduation, a cerlificate is issued, to benchmark skill levels in
the company. All new hires are required to take the course.

Other programs to improve skills: Incentive system for obtaining
qualifications, bonus system for those who obtain qualifications,
holding study groups, providing e-learning (hydraulics,
electricity, programming), and encouraging employees to
attend external training courses.

ining for nenw hires JECER
— T

Iimage of Rotational
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Summary: capacity development practiced by the
private entities

e Even after obtaining qualifications such as a Johkasou Operator, Vendors and Technicians
continue to improve their skills through the vanous efforts.

» By providing varicus ocpportunities for employee to improve the skills according to their
level, it will lead to the retaining new employees and the impraving employees technical

skills. & -
— Improving . S
Training employess Stable customer i 1
systom M mcasas D acustion . g e Thank you for your attention !
In-house = : ’ base
support \ Retaining new Stable recruitment
- employees of personnel o~ o~
JECES JECES
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2) & EEIZH T B8 EEKNEBIER DM IFEEDIKR (Current status of O&M of decentralized wastewater treatment plants in developing countries and
human resource development)

Urbanization, Water, and Wastewater Management

i
- _ i |
O&M Qf ; D ecentralized Wastewater 2/3™ population livesin

=ssaaengle- 6 R o
Treatment in Developing Countries and et ot
Human Resource Development o
iy

i Extremaly high ;

| (=80%)

W High (40-80%)

# Medium to high

| 120.39%)

B Low to medium
{10-19%)

Where Water Stress Will
Be Highest by 2040

e e e e 23 mLowi<10%)
wmmm muh‘ D‘m 50% of peome (more than 2.5 M cource: World Resources Institute via The Economist Intefligence Linit
‘Global Growth Opportunitles, Water, Sanitation, and Hygiene : z
Rilianypacing weakey st_art[t\r liveln In 2020, 3.6 billion people lacked safely managed sanitation services, 2.3 billlon lacked basic
India and China hygiene services and more than 2.5 billion live in water-stressed countries with lack of access
Lo safe drinking water,
I developlng countries,

LS P

Overview of Decentralized Wastewater Treatment Systems

Challenges in Decentralized Wastewater Treatment Systems - South Asia
Key challenges:
+ Untrained operators: 40% had no formal training
(South Asia)

Weak accountability: unclear ownership after
handover.

Results - Basic Assessment

= Minimal monitoring: no flow meters or
automation.

+  Underfunded O&M: <60% cost recovery on
average.

+ Unsafe sludge disposal: untreated discharge
common. s

+ Spare parts gaps: poor access outside cities

0&M often handled by Short-term private
vendors with limited expertise Sorce:

Small-scale & decentralized zanitation can serve 10-1,000 households,
Offer modular, flesthle, low-cost solutions with lecal reuse patential.
Crwar 20,000 small-scale plants installed in lndia; similar growth regionally.

LS P i [ LS P
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Indonesia Learning on Decentralized Wastewater Treatment

Seiwee.

3

Challenges are conslstent acress India, Nepal, gl i

Recommendations

Sludpe & Resource
Management

and the Philiap
Systerns fail dus to weak institutions, poor manitering, and lack of professianalized maintenance—not technological limits

TV B Tt T P TR T e b 8 it s F o1

@,

Governance & Standards

design,

+ Establish | ¥y
operator certification
and licensing.

+ Create regional training
hubs

*  Develop career

handaver, and OBM
documentation.

* Mandate 5-year
build—operate-train
contracts for new

for sanitation
professionals.

« Include hands-on
modules in biological
processas, safety, and
troubleshooting

= Empower utilities to act
as regulators/enablers,
not just aperaters.

= Implement
fit-for-purpose reuse

and micrabial standards.

F ST T —he L 8 i

Regional Collaboration
Opportunities

Shared training and
certification frameworks.
Cross-country pilot
exchanges: Bangalore «—
Jakarta = Manila.
Regional database and
learning platform.
Partners: GWSC, GSCOE,
G5GS ete.

LS P

I e,
unicef &

Recommendations

Professionalize O&M

Build semi-centralized
sludge treatment hubs
for multiple 55TPs,
Require on-site
dewatering or drying
beds,

Enable co-treatment at
FSM plants.

Develop reuse markets
far compost, biosolids,
and biogas

.

Institutional Support

* Designate “operators of
last resort” for failed
systems,

= Deploy backstopping
engineers for audits and
tochnical support.

* Set up municipal O&M
support units linked 1o
wastewater treatment
management.

* Define clear
accountability betweer:
builders, owners, and
regulators,

Digital Meonitoring

Require flow metears,
sensors, and remote
data logging.

Build national or regional
dashboards for system
health tracking.

Introduce loT-based
alerts far system failure,
Use traffic-light
scorecards Lo visualize
compliance [Green =
Gond; Ked = Paor).

TV B Tt T P TR T e b 8 it s F o1

Global Sanitation Graduate School [GSGS)

Attt 4-2030

10,000

—_ sanitation pronessionals editated by

1 +
0 O atademic institutions.

Sustainable Fimancing

Create cedicated
operations and
maintenance (O&M)
funds or escrow
accounts,

Adopt
performance-based
contracts ted to effluent
quality.

Cffer tax rebates or reuse
credits for compliant
systems,

Blend public, private, and
user contributions for
OBM continuity: -t

S 29NeBTRTEBIT8 4

4

——

149




REGIONAL CAPACITY BUILDING HUB

HENTORSHIP !
OTHER SA and
- MEPAL :
G Patiegy €O DD PARES S|
SMOVYLEDGE : FULTIORECTIONAL COUNTRIES
KMNOWLEDSE TRANSFER.
SUBR SAHARAN AFRICA Q ﬂq?
SR SR ARAN AR 3 o INDHA CAPACITY
% CAMCITY BULDING JA" .-r‘ﬂ S BUILDING PARTHERS
FLATFORM J ‘ﬂ
Gr‘ COUNTRY SPECIRC CAPCITY BUILDING & KNCWIEDGE TRANSFER
HULTI-QIRESTONAL r‘a
KA LEDGE TRANIFER ‘JJJ
QUALITY ASSURANCE
ﬁﬂmmmc--- - =
; “ i e B e COMTEXTUAL CAPACITY
; % ECHAL TAOC, o BUILDING MATERIALS @
| GOVERNMENT IFls, DEVELOPRENT 7 g !
| PARTNERS SPECIAL TRAINING CWIS FSM CAMPAIGN i
: FACKAGES MATERIALS s
© BILL & MELINDA GATES ?’H‘ | AT ol
L LA . CAPACITY BUILDING HUB :
- ; ACTICN RESERRCH 585" [ D&M GUIDELINES £
L L P 2 5 ta rership with =
& g NCADEMIC &
g_g i —— TECH PRRTMERS
TECHMOLOGHS . B imsoms kps g o men ARG
- \ h — =D e CAWST
> DisE IHE DELFT

CAPACITATE GOVERMMENT,
CITY QFACIALS & DEVELOFMENT FARTMERS

[f you want to go fast,
go alone.

[f you want to go far,
go together.

erb

—African P

Call to Action

Invest in People, Systems, and Dota — Not Just infrostruciure

- S

H<®

Align O&M and reuse standards and
strategies.

Build a regional ecosystem for
continuous learning and
performance benchmarking.

Shift from projects to programs.

[Bezassy | i = )

gargiﬁfo_ﬁndaii«nn.nrg

Gates Foundation
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)T AYHAEREICE T 57 HEBEFKNEHEZOHIFEEDOAB L ERETIE &L AMER (Decentralized Wastewater in America)

Decentralized Wastewater
in America

Christopher W. LeClair, R.E.H.5.
Director, Otter Tail County Land & Resource Management

President, National Onsite Wastewater Recycling Association

13™ Annual Workshop on Onsite Wastewater Solutions in Asia
November 11,2025
Tokyo, Japan

* United States:
= 342 million people
= 3,809,525 mi? (9,866,624 km?)
+ 89.8/mi? (34.7/km?)

= Japan:
+ 124 million people
145,937 mi® (377,975 km?)
+ 849.7/mi? (328.1/km?)

National Onsite Wastewater Recycling Association

(NOWRA) *  ArDWRA (Arizona)
* CPOW {Colorado)
* FOWA (Florida)

* GOWA (Georgia)

= DWWA (lowa)

= KSFA {Xansas)

*  MOWPA (Marylar Idr
= MOWRA (Michigar
« MOWA {M

= MSO [Miss |r|1

. O7WA |
. OOW A{Cll..o,u

Blue = NOWRA State Affiliates
_-' Gold = Non-affiliated state organizations
Red - States with no onsite association

WASHINGTON MONTANA
MINNESOTA
REL . - b
1A} WYOMIN
NEBRASKA Ak
1
NEVADA | United States
San F‘gﬂciSt.o 28 COLORADO SAS

RNIA - o) as Vegas
Los Angeles \RIZONA

San Diego NEW
o

o Lo
Houston
’

Gulf of
Mexico

Mexico

. |\'\>D\\--U\¢No1l. Drakota) .

*  ODWA [Okizhoma)

* POWRA NM [New M
= POWRA-PA (Penns
* SCOWA (5. Carolina)
+ TOWA {Tenn)

* TROWS (lexas)

*  UOWA [Utah)
+ VOWRA (Virginia)

*  WOSSA (\Washington)
= WOWRA (Wisconsin)
¥OWA {Mew England)

ico)
sania)

5,500+ Members
29 states
24 affiliates

Ottawa Mﬂntlem [
. S HEMAINEN ) o
Toronto Nl
[«
NEWITORE
PENMN

o OPhiladelphia
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Decentralized Wastewater in
America

" il 3
<

25% of Americans (31 million
households) do not have access to
centralized wastewater management
and rely on decentralized wastewater
management

Onsite systems

Septic systems

Subsurface sewage treatment

systems

o g ki
b

Septic Tank

= Primary Treatment

%

U.S. Population Density by County
2020

Decentralized
Wastewater in
America

« Septic tank separates
solids, fats/oils, liquid

« Solids & Fats/0ils
accumulate in the tank

« Effluent (liquid) leaves
the tank

I Cutlet

b Effluent

T further
treatment and
dispersal

152

= The overall goal of design standards of decentralized
wastewater management systems is to maintain
swimmable, fishable and drinkable water.
- Surface water - lakes, rivers, streams

+ Groundwater aquifers — source of drinking water for 38% of
Americans

Lo
b




. Low Pressure .
Soil Treatment Area Distribution System Treatment Performance of Soil
Contaminant Raw Waste Septic Tank Efluent Ome Foot Below Tremch Thres Feet Below Trench
+ Secondary Treatment & RO0 G08) bl Ahies = ‘
Dispersal 185 gt} 390400 e 0 o
- mg:msﬂamm wver Feal Coliborm (P10 1.000,064-100.000.000 1.006-1.000.000,000 180 i
+ Unsaturated soil under soil
treatl'l'lel'lt area Viruses [PFUimi) unknawn 1.000-1,000,900.000 01,000 L3
+ Aerobic microorganisms in M
the soil consume Total {mgl) 100150 5060
pathogenic : W, gL} 60120 3060 B0 Eal
microorganisms in the
effluent WO (mgi} <t <1 H49 Rl
Tatal Phosphorss (mg) 1040 1030 B B
Groundwater
“B=Backgound
Soil Treatment Area = Elevated Pressure
- Gravity Trench Soil Treatment Area =i Dosed Gravity
" 1 i+ N
Drainfield

« Above ground soil treatment
and dispersal area
« Used if property has high-
water table conditions
+ Commonly referredto as a
“mound” system

Graundwatis
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Soil Treatment Area - b i \ Advanced Treatment Systems
Above Ground “Mound” g '

- Most systems are designed for domestic g
strength waste:
= Biochemical Oxygen Demand BOD = 170 mg/L / )
+ Total Suspended Solids = 70 mg/L =

- Dil & Grease = 25 mg/L

+ Any system with elevated levels of those
constituents must pre-treat the waste prior to
discharging to the soil

= Aerobic Treatment Unit (ATU)
+ These advanced systems need more frequent

and more robust operation and maintenance by
a licensed Service Provider

Operation & Maintenance (O&M) ,
Regulatory Framework Septic Tank

= Primary Treatment

+ Septic tank separates solids,
fats/oils, liquid

« Effluent (liquid) leaves the
tank

+ The decentralized wastewater industry in the United States
is not regulated federally.
+ Regulation of decentralized wastewater systems are left
up to each state.

« Some states have different regulations county by county
+ The U.S. Environmental Protection Agency does enforce U.S.

Code of Federal Regulations Title 40, Part 503 regarding the
land application of septage

Dutlet

< ; | = Effu
+ Solids & Fats/Qils 4 :

accumulate

+ The accumulated solids/fats &
oils must be periodically removed
by pumping out the contents of
the septic tank

« Critical in maintaining the system

To further
treatment ¢
dispersal
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Operation & Maintenance (O&M)

« State and local regulations require
that decentralized systems be
periodically maintained

= In Minnesota, the owner of
decentralized system is
required by code to remove
the solids from the septic
tank once every three years

* Must be performed by a
licensed maintainer

* Pumper truck disposes of
septage at the local municipal
wastewater treatment plant,
or more commonly in the rural
parts of the US, land applies
the septage on a farm field

Operation & Maintenance (O&M)

» Challenges with operation & maintenance
+ Getiting people to rem to maintain their
system — memories fade
+ Lack of enforcement at local level
+ Homeowners turning off alarm
* Solutions
* Refrigerator magnets
+ Detailed pumping records
their sys!emkvsggg.lmr:p‘gd la
. Sarr_ler}ocal units of government will send out
reminder postcards

This Home Has a Septic System

and when

it data

. office i intainers to sut
mine for each system maintained
+ Allows us to inform homeowners when I Faroeier
maintenance is due }

= tem automatically sends a homeowner an
ﬁnﬁ'{.’f weﬂv‘e% lu]'\:lht':n the system is three
months from being due for maintenance

Operation &
Maintenance (0&M)

+ 383 Licensed Maintainers in Minnesota
» Required to take several courses at
the University of Minnesota
» Intro — 3-day course & exam
+ Maintainer — 5-day course &
exam

« Licensed Maintainer businesses must
abtain 18 hours of continuing
education every three years keep
license current

Showld Falls ., e
B iy o

Plains

EPA Requirements - Land
Application of septage

+ Code of Federal
Regulations, 40 CFR
503

« Applies to any
person who applies
sewage sludge to
the land, to sewage
sludge applied to
the land, and to the
land on which
sewage sludge is

. Direct Application w/Lime
applied.

Loke
Superiar

Injection/Incorporation

 Thunder Bay

Wisconsin

Madison
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EPA Requirements - Land ~ EPA _Req_uirements - Land
Application of Septage Application of Septage

Restricted Activity Waiting Period
= Pathogen/Vector attraction reduction
= Injection/incorporation

= Lime to pHof 12 Food crops whose harvested part may 14 months

Slope (%) | Surface Application [ Injection or

Immediate
Incorporation

+ No application when ground frozen touch the soil/septage (melons, squash, e

- Annual nitrogen application rate tomatoes, etc.) Slope & Season Requirements i S Alowed

+ Record keeping d ki kit
« Location where septage applied Food crops with harvested parts below  EETUTT4H >6-12% Not Allowed Allowed
« Number of acres = = the surface (potatoes, carrots, etc.) >12% Mot Allowed Not Allowed
= Date of each application
) ’;‘:""9"“ A U Foed, food, or fiber crops that do not 30 days I
B e rate (gallons per acre per 365 days) i’ 3 onl ith <l § 0.2% b i forwint

applied touch the soil surface (field corn, sweet nly areas with siopes from €an be used for winter

+ How pathogen requirements were met corn, soybeans, hay, etc.) applications of septage

How vector attraction reduction was met

EPA Requirements - Land
Application of septage

Feature | Surface Incorporated within | Injected
Applied 48 hours
Private drinking water 2001t
supply wells
. Public drinking water 1000ft
Setback Requirements  yppiy wells
Irrigation wells 50ft 25ft
Residences 200ft 100 ft . .
Christopher W. LeClair, R.E.H.5.
Director, Land & Resource Management, Otter Tail County MN
Residential developments 600 ft 300 ft President, National Onsite Wastewater Recycling Association

(NOWRA)
cleclair@ottertailcounty.gov
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4) hEFNTIE - IHA)ICH T 525 ML SEHEEKLBHEROMBFEEDOARE AMER (Human resource development for the O &M of the High-
Performance decentralized wastewater treatment systems in rural areas in China, case study from Zhejiang Province and Jiangsu Province)

13 International Workshop on
Decentralized Domestic Wastewater Treatment in Asia

Human resource development for the O &M of the
‘% decentralized wastewater treatment systems in China

-Case studies from Zhejiang and Jiangsu Provinces-

Prof. Min Yang

Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences

Morth Center for Rural Wastewater Treatment Technology,
Ministry of Housing and Urban-Rural Development

Outline

O Development of DWT in China
O Efforts by RCEES, CAS

O Cases in Jiangsu and Zhejiang Provinces

Starting of rural wastewater treatment Fast development of rural wastewater treatment

Started around 2005, with Shanghai and Zhejiang as pioneers.

oo ]
Zhejiang
'
= 7’
Shanghai | = R
50.0 - ............-.......‘.........-..1‘.......-
0.0 . =
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
w— » Beijing Tianjin — oo Shanxi — NS ENEEL
— | iAONINE e i1} — Heilongjiang sesses Shanghai liangsu
- = Fhejiang — AL — [0 — liangxi — Shandong
Henan o Hubei —H L VAN - GUANZHONE e—Guangxi
Hainan m—— Chongging s Sichuan Guizhou

Yunnan

The development of rural wastewater treatment was accelerated by the event
in selecting“100 Rural Wastewater Treatment Demonstration Counties™ .

100 | T City TN County-level city Ruralares  MOCHEP MIEE & MARA
F .
=
B sol
E
E
g
B sof :
B Slow down
=3
5 —
Z ;
=
=
T
=
=
=1
o

2002 2004 2006 2008 20010 2012 2014 2016 20I1R 2020 225

Year
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National and Industrial Standards Setting

Multiple national and industrial standards have been formulated
successively, and a relevant standard system has been initially established.

# {'Technical Code for Village Renovation) GB50445-2008

# {Technical Specification for Town (Township) and Village Sewerage Engineering}} CJJ124-2008
> {Technical Manual for Village Renevation - Drainage Facilities and Sewage Treatment} , 2009
> Technical Guidelines for Rural Domestic Sewage Treatment by Region) , 2010

% (Specification for Village Sewage Treatment Facilities) (CIIT163-2011)

> {Industry Standard for [Tousehold Domestic Sewage Treatment Equipment} (CIT441-2013)

» {Technical Guidelines for Village Domestic Sewage Treatment} 20154

»  { Technical Standard for Rural Domestic Sewage Treatment Facilities) (GB/T 51347-2019)

rd

{ Technical requirements for operation performance evaluation of rural domestic sewage treatment
facilities} (GB/T 40201-2021)

v

Highlighting importance of facility O & M

Both Ministry of Ecology and Environment and Ministry of Agriculture and
Rural Affairs are paying more attention to the O & M of rural DWT facilities.

¢ [nstruction on Promoting Rural DWT
2019-07  Department of Rural Social Affairs Promotion, MARA
...promote the establishment of a sustainable operation and maintenance mechanism
including systems, standards, personnel. funding. and supervision,

® Technical guideline on O&M of rural DWT facilities

2022-11  Department of Soil Ecology and Environment, MEE THCAEPI 51-2022
Regularly submit reports of operation and maintenance, and encourage self-assessment of the
operation and maintenanee of rural DW'T facilities or the introduction of third-party evaluations.

Instruction on Further Promoting Rural DWT

2024-01  Ministry of Ecology and Environment; MARA 000014672/2024-00025
Organize quarterly inspections and conduct water quality monitoring every six
months. incorporating these activities into the digital rural construction initiative.

1 1 b il EIREE a

§Standard for Small-Scale §Specification for Evaluation
Domestic Sewage Treatment ol Small-Scale Domestic
Equipment? Sewage Treatment Equipment?

CHCCPITCLDC-001-2020) {T/ACCPITCUDC-002-2020)

Outline

O Efforts by RCEES, CAS

Group standards covering production, evaluation, and maintenance

[£1 R U

£ Specilication for Operation and
Maintenance of Rural Domestic
Sewage Treatment Facilities}

CTCCPITCUDC-003-2020 )

O Cases in Jiangsu and Zhejiang Provinces
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Establishment of NRCRWTT

North Center for Rural Wastewater Treatment Technology was established in
2008 by Ministry of Housing and Urban-Rural Development.

Four pillars of tasks:

* Survey and exchanges

* Technology development
« Standard setting

« Consultancy and training e

2018. 10, In Tsukuba

O 2009.11: SWIF Confercnce "Rural Sewage Treatment Technology Sub-session', Beijing

0O 2011.1; "China-Japan Rural Sewage Treatment On-site Exchange Conference", Changshu

O 2016.3: International Seminar on Decentralized Sewage Treatment, Beijing

O 2017.9: Study Tour on Japan's Septic Tank Evaluation System, Tokyo, Japan

O 2018.6: "China-Japan Exchange Conference on Application and Operation & Maintenance of
Decentralized Sewage Treatment Technology™, Beijing

O 2023.12: IWA WCDE in Kigali for exhibition

O 2025.12: IWA WCDE in Bangkok for exhibition

Organizing annual conferences

Establish the industry alliance
AR B i
AN ws

In April 2017, the industry alliance was established including over 40 enterprises,
with Liu Junxin serving as the leader and the Water Industry Market acting as
the secretariat.

* Organize technical exchanges and forums among enterprises within the alliance
« Publish annual reports on industry development
» Cooperate with the Rural Center to conduct industry surveys and technical training

4 & 8 8 & B8

Organizing “Forum on Water Environment Governance in Rural Areas
and Small Towns™ each year since 2009.

» 1%t Forum, Beijing, 100 participants (2009)
» 2 Forum, Beijing, 200 participants(2010)
# 3 Forum, Beijing, 350 participants (2011)
# 4 Forum, Beijing, 350 participants
> 5t Forum. Nanchang, 350 participants

N

&th Forum, Beijing 400 participants
7t forum, MNanchang, 500 participants
8t Forum, Shanghai, 600 participants

v oY v

Y

13" Forum, Jiangyin, 400 participants (2024)
# 14" Forum, Yinchuan, 600 participants (2025)

14th Forum in Ylnchuan
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Establishment of rural DWT model in Changshu

By developing the so-called Changshu Model, the wastewater treatment
performance has been improved significantly within short period.

Unified

* Planning

* Construction

* Management

*  Operation & Maintenance

Changshu Model

Ceonstruction

National Training Class for
Rural Domestic Wastewater
| Treatment

Wuxi cily in Jiangsu province
g 2023-05

It is emphasized that roral domestic sewage treatment and daily
operation and ¢ should be included in the battic of
pollution prevention and control, and online rural domestic sewage
treatment acceptance should be implemented to realize big data
query and analysis.

National Rural Black and
Odorous Water Treatment
Training Course

Xigopan City in Hubei Province
2025-04

It advotates the use of reatment [acilities without chemicals. o
sludge, hul also remole monitoring and operation, Lo maximize
the improvement of farmers * living environment and improve
people 's satisfaction.

959, 98%

65%
40%
2008
20% :
10% g 2014

Wastewater Facilities Operation

treatment integrity rate
rate rate

| management training course
Jinhua city in Zhejiang province
2024-10

Investigate and share sueeessful practices on the normalization ol
rural environmental remediation. Adhere Lo the principles of "secking

needs  from  farmers” "secking  adviee from  frmers” and
"evaluating effectiveness with farmers”

Mational Rural Environmental
- Remediation Training Course

W [Taidong City in Qinghai Provinee

e &k & 203506

Sharcd the valuable experience of rural environmental remediation
and rural domestic sewage treatment facilitics construction and

operation, cmphasizing the improvement of long-term management
mechanism.

Training

Starting training since 2018. Over 200 trainees from environmental protection
companies and local authorities participated the courses.

O Cases in Jiangsu and Zhejiang Provinces
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Provincial O & M Regulations and Trai

ng Courses

Ningxia Hui Autonomous Region Shaanxl Province

Management WMeasures for fhe
Operation and Maiotnsce of
Rural Dramearic Wastewnter
Treatnaent Facilitics in Mingsiz

Wlanagemert ‘easures for ihe
Crperation and Maintensnee of
Ruernl Thomestic Wastewarar
Treannent Vaciliies o Shaansd

Province
. Management Measures for
____ Sichuan Province Operation and Maintenance of, _ _HubelProvince
Management Meatures for the Ruﬂl wasmmr Treatment Manzagoncnt Measares for Uic B
:{::.:;—Tu;:::a .\Iln!lwmuu:r of Facilities Operation and

slewale 8
Sichusn ©

af
Bursl Do &g
Treatment Facilities in Hubei
Prainge

Trentment Facilit
Provioes

Mavagemenl Mussies for the
Operation and Maintenance of
Rural Domentic Wastewaler
Trentment Facilities in Shandong
Provinee

Technical  specificatian
for rusral sewage reatment
Facilities consiruction in
Crugmglong Proyimss

Provincial O & M Reqgulations and Training Courses-1

# Jiangsu Province
O Wupmgemens Meowages B the Operation and Maintenanee of Burg
Tromesric Wastewaner Treatrens Tociliies in Jiangsy Provioce
O Regulations for operaron and maintenance of meral gpmesic
scwage realnene (& ides (DB 320400 1074—2024)

O Mupagemont Measvres G e Oparation aod Maintenanes of Rural
Trwnesric Wagtenaner Treatrnent Faciliries in Zhangiiagang City

#» Zhejlang Province
O Regulations on the Mamagemen: of Rural Domestic Wastevwaier
Freamaent Faililies in £hojian Provine:
O Intesiin Wessires B the Operation aml Malmiensmee Menagenent
of Bural Deeessie Wadiowater Treannent Uacliies in [lamgabou

O Wunsgement Mexsure o the Operatien smd Mainrenance of Zursl
Droenesic Wastowalos Treatmen: Unciliies ia Loaeguan Cite

» Shanghal City

O rhe Teetnzeal Guideling G Ou-line Maniloring Sysien ol Rural
Sewnge Trentmant Tacilities in Shanghai

O Bafery Production Managoment Syelem for the Operation amd
Maintenanee of Rurm! Damesric Wastewarer Treatmen: Facilities in
Fading District

O Vanuzernen: Messures for the Construction and Operation and
indenanee of Rural Dowestic Wastewater Treatment Facilities in
CRngene Disrric

Conduct training clagses for rural domestic wastewater
operation and matntenance workers: to master general
theoretical knowledge of operation and mamtenance. as
well as basie knowledge of equipment operation and
1 repair,

Rural o ic wastewat facilities should he
equipped with ToT gateways o enable pereeplion and
communieation netwarks, and support wnatiended
| operation and automatic equipment oparation,

Through the compact programme and hands-on exercises,
achieve low-cost, rapidly deployable county-specific training.

;&% Over forty participants from county, town and village
levels attended the training programme, which comprised
policy lectures and practical exercises.

B On-site completion of ledger forms with mutual
verification, taking away replicable village-level ledger
templates.

Practical exercises

Ningbo Model: Regulations and Technological Advancements

The training programme spans four key areas, enabling managers to advance both administrative
compliance and technical capabilities simultaneously.

Py Regulatory Compliance Training
Authoritalive interpretation of the latest policies and
regulations, clarifying management boundaries and
fundamental principles.

& High-efficiency denitrification
Exchange low-carbon denitrification technologies
such as MBBR to enhance treatment efficiency.

3% Waterlogging Point Assessment
Analysing the challenges of combined sewer
systems in local areas, learing renovation strategies
and case studies.

o Integrated Operations and Maintenance

Exploring an integrated operation and maintenance
madel for treatment plants, pipelines, and waterways
to enhance management efficiency.
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Shaoxing Model: Problems resolved on the spot O & M Funding: Calculation method

Expert guidance systematically breaks down ¢ hallenges in construction and operations, - o i i 8 g i
o quosnce sy e e~ s e mco R ﬂ Zhejiang Province : Uniform pricing, dynamic adjustment

enabling trainees to intuitively grasp resolution methods.
Zhejiang categorises facilities into four tiers based on daily processing capacity,

specifying an annual unit price per facility for plains, hills and islands. Household

equipment is calculated at an annual unit price per household, with provisions for

& Insufficient burial depth of pipelines leading to frost
damage or pressure
@ Manhole misalignment
dynamic adjustment.
6 Jiangsu Province :one-station-one-price
Jiangsu Province has established a “one-station-one-price” system to reflect

& The constructed wetland has become clogged,
resulting in a decline in treatment efficiency.

Training Outcomes: Compilation of a
corrective action list, directly translating
into rectification tasks.

water volume, water quality compliance rates, process complexity, and transport

g > ° > c conditions.

List of Issues Rectification Review the issues

Questicns collected during the Notification igsued within Random sampling re-
inspection

Yancheng Model: Integration of Construction and Operations O & M Funding:Funding sources

Small-group training programmes will integrate construction and operations maintenance into a
unified training framework, thereby achieving technical handover through training.
» 3

»

Jiangsu Province

operational and maintenance costs, taking into account factors such as influent

Zhejiang Province Supplementary channels

i .l X
— - # . -
Funding shall be jointly managed . Both encourage donations
O — =l End-to-end =l Grieratihi and 9 ! - y 9 Jiangsu adopts a model of i i rg - g
Section training Maintenance by county and municipal “sounty-level coordination with m social organizations an
DesigniConstructio Stanuardized Section governments, with subsidy shared responsibility between enterprises to supplemsnt
nfSipervision Dramangs/Responsibility chnical i 3
Boundaries Tectinieal detalls proportions determined according o villagse?, Third:party funding.
to asssssmant results. operation and maintenance is
encouraged.
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In Summary

Thank you!
Look forward to your kind suggestion!

OCentral Government is taking actions, and standard system has been

basically established.
OZhejiang, Jiangsu and Shanghai are taking the lead.
OThe industrial chain has been established.

O cChallenges: No legal status; No mechanisms established in funding

the constructicn and O & M.

B |

Ointernational cooperation is important to promote the further
mﬂ-".}.. e g

development of DWT
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5) 1 U FIZE T 55 MHREG N EEFKLEHEOHIFEEDAS. £ LTAMERM (0&M for the High-Performance decentralized wastewater treatment

plants and human resource development in India)

& 13" International Workshop on Decentralized Domestic Wastewater Treatment in Asia
11" Navember, 2025

O &M for the High-performan
Decentralized Wastewater Treat
Plants and Human Resource
Development in India

A. A. Kazmi
Professor
Department of Civil Engineering
IT Roorkee, Roorkee, India

JOHKASOU INTRODUCTION IN INDIA
MANUAL ON SEWERAGE & SEWAGE
TREATMENT-2013

Capacty (4)
10 Prarsons (2.0 miday’y

Weignt {equipmeant oniy}

AT ky

M bty sratlerial

CHAPTER-9 -ON-SITE SANITATION =P
Tanit vallime, Equipment capacty
naercbi filer | Mo, 1:2.93 com
ik Mo, 2 1414 curm
Contazt
-1 st fany, | 2097 cum
MANUAL ON SEWERAGE Sedimentston | g 747 cum
AND SEWAGE TREATMENT STSTEMS Bliwer AR LM < 130N
PRAT A ENGNEERNG =
THAD EDITION - REVISED AND UBDATED Packaon tims ol ot ipe
Mesdham-
MINISTRY OF UREAN DEVELOPMENT, KEW DELH) R scale Faipdcaly Machumit ame-szale.
bz govin
(About 51 1o {Approc. 500
CENTRAL PUBLIC HEALTH S840 [About 5 to to 5.000 Mone than people]
ERVIRGNNENTAL EHGINEERING DRGANGATION ¢ a0 gRepe) 500 paopha) 5 o) ( 500 )

1N COLLABOHATICN WITH

“‘ﬂ'\)
JICA

HOVEMBER 2013

s

13" International Workshop on Decentralized Domestic Wastewater Treatment in Asia
11" November, 2025

BACKGROUND

NATIONAL GREEN TRIBUNAL (NGT)
Matter OA No. 673 of 2018

. Many States/ UTs are constructing or have proposed to
develop STPs in Polluted River Stretches with capacity less
than 2 MLD. States, in such situations, may consider to adopt
installation of decentralized modular STPs; which offer
advantages in form of lesser time involved in
commissioning of systems, less land footprints, easy
operations; instead of conventional centralized STPs
based on techno-commercial considerations. This will also
enable them to comply to NGT stipulated timelines.

STRICT EFFLUENT STANDARDS: BOD-10 mg/L, TSS- 20 mg/L, TN — 10 mg/

Johkasou system introduced in India by Daiki Axis- 2018
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IIT-Roorkee validates adaptability of Japanese

NATIONAL NEWSPAPER technology-based STPs for hilly regions

THE TIMES OF INDIA Tepan susheel / TNN / Ot 12, 2022, 23:19 1ST

Indian Standard

IS 18797 : 2024
Packaged Sewage
Treatment Plant —
Specification

September 2024

L - - B S P TR P RN - detai 2 3 * 0O ow L9
R HoNE  ABOUTTHE ETRMDARDOF THE  STANDARD OF THE  MIS PO conTACT
A Nt priv wark NoKTH TALKS  STAREHRD us
Histary
Pocumant Datiitn
Haomae of DopartmentiCommittos ! CEDA
Document Number @ CED24 (243925}
Bocumsnt Thtle [English] : Phedsat St Tresalineet Phnl = Speénfiaten

Environmental researchers at IIT-Roorkee have carried out research on Japan's Johkasou
technology (JT) for its adaptation and validation in Indian conditions. JT deals in sewage
treatment plants {STPs).

ROORKEE: Environmental researchers
at IIT-Roorkee have carried out
research on Japan's Johkasou
technology (JT) for its adaptation and
validation in Indian conditions. JT deals
in sewage treatment plants (STPs).

Japanese company Daiki signed an Mol
in December 2020 with IIT-R, The researchers said that although JT can work
effectively across the country, its implementation in Uttarakhand, particularly in

Bacumsnt Title (Hindi] & R e e e R

Document Typs ¢ P
Language. § Engieh
Priority © 3
1C8 Code ¢ 53.050; 13.050.30.
Date of Projoct Approval 1 31002023
ENe. Pabraft WC-Dran. FinalDraft Project Entered By Entared On
Completion Date Date. Date:  Compledl
1 04-43-3023 4082074 19-07-2024 M-l?—?ﬂ?ﬁi Mr Dheera Damadiys 04-12-3053

165

| & same | @ fouowus @ |

MEMORANDUM OF COOPERATION
BETWEEN
THE MINISTRY OF JAL SHAKTI
OF THE REFUBLIC OF INDIA
AN
THE MINISTRY OF THE ENVIRONMENT
OF JAPAN
1N THE AREAS OF DECENTRALIZED DOMESTIC WASTE WATER
MANAGEMENT

Sigoed o the | 5th day o Macch 2033 In the English brigiags.

OB THE MINSTIEY 0F JALSIAKTT R THE MINISTRY DR 11E ESVIRONAIEN |
F THEE REPLBLIC DF MDA OF IAPAS

-

Giajeradra S gh Shckheensd
Misivics of Ral Shebti s

v

Taagosl Vamagueti
Seshser o fhe Enivizameere, Jagan

Table 7 Parameters for Evaluation and Frequency of Testing

INDO-JAPAN-MEMOR!
COOPERATION- MARC

» Exchanging informati
expertise on decentral
domestic wastewater

» Seminars, conferences a
meetings. \

» Capacity building through
trainings, workshops and or
sites.

» Other forms to be mutudl_l}f' d
upon

(Clause B-&)
SI No. Paramerer Unit Frequency
(y 2 (3) 4
i} Daily influent flow Inre/day As desired
it} Inflow period hour/day As desired
i) Inflow pattemn Percentage versus hour As desired
W Peak mfluent flow litre/ minete As desired
¥) Temperature of influent e As desired
Vi) Dealy effluent flow litre/day As desired
vii)  Shidge level metre Monthly (or more frequent)
viil)  Scum level metre Weekly {or more frequent)
ix) Biclogical/biochemical — oxyzen mgl Weekly {or more frequent)
demand {BODY
x) Chemical oxygen demand (COD me'l Weekly {or more frequent)
xi} Taral suspended solids {TSS) mg'l Weekly {or more frequent)
i) Toral nittogen (TN} mgl Weekly {or more frequent)
xiit)  Toral phosphorous (TP} mgl Weekly {or more frequent)
EiV) Faecal coliform (FC) Most probable number Weekly {or move frequent)

) pH'

(MPN) per 100 ml
Weekly {or more frequent)




F-1

ROUTINE OPERATION AND MAINTENANCE PROCEDURES

ROUTINE OPERATION AND

MAINTENANCE PROCEDURES

F-1.1 The following routine inspection shall be
carried out by the user once a week:

a)

b)
)

@

Check pretreatment wmits (bar screens, O
and G trap. grit chamber. etc):

Check state of operation of blowers:

Check state of operation of pumps and float
switch/level switch/float: and

Check state of operation of disinfection
systemn.

F-1.2 The following routine inspection shall be
carried out by the service provider once a month:

a)
|

Check media or filter conditions:

b)

c)

Clean air filters of blowers: and

Check leakage. clogging. etc. in influent.
effluent, internal. inter-connection.
aeration pipes for leakage, clogging.

F-1.3 The following routine inspection shall be
carried out by the service provider once in six

months:
a)
b)
)
d)
€)

500 m3/day Small Wastewater

Treatment Plant, Beljudi-Govt. of

India Namami Gange Program

P Unit | Inlet Qutlet
pH - 74 8.1
TSS mgiL 76 14
coD mg/L | 118 30

. BoD | mgh | 69 13
TN mgiL 214 7.7

Replacement of air filters of blowers:
Sludge level check:

Check scum in all chambers:

Sludge removal: and

Cleaning of media and filter,
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Governor House-Dehradun- 10KLD

Case study: Launching
lecture to acquire the ability

O&M of Johkasou in
Vishwakarma Skill Universit

167

10 KLD- Delhi Development Authority Pa
Lifting of wastewater from stormwater d
use it for horticulture-SDG6 for clean wate

O&M Trail'ling Courses of Johkasou . « SHRI VISHWAKARMA

by Sri Vishwakarma Skill University -}/ SKILLUNVERSITY
India’s first Government Skill University, dedicated to providing high-quality skill educa
MoU with Daiki Axis on Skill Development Courses In Water Conservation & Wastewater F

Pilot Training to develop Skill for Operators

1 Week Training for 20 Student of Vishvakarma Skill University : Appointed 4 best sti
qualified the exam and Trained them for 6 month. Now each is managing 20-30 Johka
in india




Skill Mapping SITE EVALUATION

» Japan technical team visited India for 2 months to check the
Daiki Axis India Maintenance staff and partners service staff.

» Skill Checks for Installation and Quality Control during installat
» 70 point check list for general construction and safety purposes
» Foundation
» Levelling
» Wiring .
» To build a strong framework for proper installation and maintena_n :
similarto the Johkasou act in Japan. |

TYPICAL SITE EVALUATION

Instasauon

M-Code Site Name Date Location State Model Type DpewinaSnee | Pariner | End use Priority
M248920012 HPCL 17/1012024 i MH AIE-50 |Underground| Jul-24 Centaac
* There are no major probiems regarding Installation e et e S T S e S
| <Conmert  nunetin> s i

1}Co_n_trul panel wire p ions are not ly finished. Caulking at the ends is not done.

prop

'ZJPi_'pin_g_ support, es) was not suffici )
{no particular support was provided around the tertiary treatment area, but there were no major problems).

Transparen E:y, DO,

freq p such as Improg
\}lbra"'ﬂgn oft&o pump may have causm;lho u'\ion'né-i'o{:nn, muiﬁng 'i'n poor'wcl'ion "I'E{G i;ék 6? pupmg suppoﬂ'rm;; ﬁwe affeci'ed &ie probhm W
S hweind it et s plans 5 intogiaim the sepersthed miachins rooms,and | requeas it st and ot pioileris ke igroved o that lie. .Sludge. Deptids VJ
i — inspection of medie
[ Final Evaluation(total) Detail Quality Follow Planning Contro! system Accessibiiity scum, bEOWf-"'? I
80 20 20 20 20 Current, nois

Recirculatio

TO INCENTIVISE DEALER AND CHANNE-
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TRAINING MATERIAL: Blower

Maintenance fraining manual

BRIPRTHEAER

20

AR AL b i

PRACTICAL TRAINING

Repair of Blower at Local Level
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Editon 221N ¥ English @ Dehi %}. 299

m Murmbai Delhi

THE TIMES OF INDIA

Kolksts Chennal Agra Agartala Ahmedsbad

Weather  Ultazakhud Slections Uttarakhanid25

Mews | CoyNews | Debwadur News [ Jeparese Tech Proposed To Treot Sewage A1 Kedar

Lucknow Sticide

m Bongaluri Roads | | Disha Poran

Japanese tech proposed to treat sewage at

Kedarnath
Tanmayee Tyagi / Sep 11, 2025, 22:58 IST

The 5" International Forum on
Asian Water Environment
Technology (IFAWET-5)

6-8 August 2025, Dehradun, India

% UTokyo [gUrPcS

Tech proyp

Kedarnath

Tanmayss Tyagi { Sep 11, 2025, 22:58 157 | e | [

Senradun: The Natipna! Mission far
Clazn Gangs {NMOG), = Aagehin
aragramme of the Gavt of India, in an
affidavit befare the Nationa! Green
Trisunal {NGT), has propcsed

| introducing the Japenese Johkasau

| sewage treatment system ot Kedarmath,
The move follws & state govt report
salutions for locations nat covesed by the

sngaing centralised 630 KLD sewage treatrent plant {STP) praject.

The lohkesaw system, which treats westewster doss ta s seurce; was
tecommended by professer AR Kazm of [IT Roarkee. The propesel targets 155
fixed toilets 8t Kedarnath that cumrently refy an soak pits nd fal cutsice STO's

design.

EXTENSION
OF
MEMORANDUM
OF
COOPERATION

LEMICHRA NN M O CTRPEILATION
ERTWEEN
THE MINESTHY ©F JAL SHAKTI
OF THE HEPURLEC T INI14
ann
THE MINISTRY O THE ENVIRDSMENT
OF daFas
TN THE AREAS OF DECENTRALIZED DOMESTIO WAS TEWATER:
MARAGEMERT

e M 4 Vb o B Bepushe of i Wy o0
e it

ol caredinaiod ol BT —

RESEHMIA 1 A SR T

i e

TR ST K s ad s 4t g i

AR el e o

New Tenders/Projects

“Research Experiential Learning Centre on Sustainable Energy a

Circularity” IT Roorkee

Annoxure A2

{
;

PR VT
SCTTLOMINT OF PHOBLEME

PARACKLI 1Y
MBI AT

T My i o ey rhemagh sl i st Tl S

PAILAGRATH 4
AAIMIES EME ST, B SATHN 80 S TIN AT

urntonite 280 g 08 0 g i

ORI MPSETHY U 11 S1AKTT R THIE ISR €0 TR FAVE RN
HTHE WERALR O P et

T R R P WHD E i
Racaary Anavsosic Conact Madia
Technalogy Cramear,
Fark [S0KLD + Mening Bod Biafley
SEHKASE Pusacr IMBER) Ch
Based BTR} + Secondary Sedmentzton
Cradisar

Office of
The Chief Executive Officer,
Shillong Municipal Board,
Bishop Cotton Road, Shillong.

Dot for Sewa atenent Plng {51F) Based on
JOHEASCL TECHONOLOGY ar Beserved Police, Thanz Roed,

Shilkong.
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WAY FORWARD

» AGGRESSIVE MARKETING, AWARENESS CREATION FOR MASS
REPLICATION FOR JOHKASQOU- DEMAND GENERATION-MOR
JOHKASOU MANUFACTURER PARTICIPATION.

» PRODUCT CERTIFICATION AS PER INDIAN CODE & INTEGR
OF GOVERNMENT PROCUREMENT- GOVERNMENT E-
MARKETPLACE

» STREGTHEN SKILL DEVELOPMENT PROGRAM- BRANDING ANL
INCENTIVIZATION OF JOHKASOU OPERATORS.

» GOVERNMENT CERTIFICATION FOR JOHKASOU OPERATO
» TESTING FACILITY UNDER MEMORANDUM OF COOPER
» MORE WORKSHOP/TRAININGS AND AWARENESS PRO

6) N FFLDOEEFHICHKESNFLEOMBER L EMEDER (XFFFE) (O&M of Johkasou installed in residential areas in Vietnam and training of

technicians (Joint presentation))

131 International Warkshep on Decenbralized Domestic Wastewater Treatment in Asia

: : : Contents
Regarding Operation & Maintenance of
- : ine i i : 1. The situation of Operation and Maintenance
the JOhk?lSOU Installed in a residential (O&M) of Johkasou installed in residential area,
area of Vietnam, and the development LIDECO in Vietnam
of technician 2. Comment from former trainee: training on
maintenance of Johkasou
ChairmanandRepresentativeDirecwwfyhrévra%?gmesnate;rgggg 3 Cha"enges to create the market Of JOhkaSOU
VIcepresldem.Hoshmensetsumgihﬁ%{gﬂec?gc?mge?nyn O&M bUSineSS in Vletnam and Way forward
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Background

+ From May 2018 to January 2023, Joint Ventures formed by Kankyo Bunseki Kenkyusho
Co. Ltd. (a water guality analysis company), and Kansui Corporation (a Johkasou
installation company), and Showa Eisei Center Co. Ltd., thoes are from Fukushima
Prefecture, involved in a JICA project in Vietnam, entitled "Improvement of Domestic
Wastewater Treatment through Introducing Johkasou in Hung Yen".

+ This project aimed to demonstrate Johkasou's suitability and effectiveness by installing and
conducting appropriate O&M in Vietnam under the local situation, while alse formulating
plans for business expansion in Vietnam.

+ Among this project, we conducted O&M (desludging and maintenance) for 5 (five) units
Johkasou in an upscale residential area in Hanoi, where about 100 small-scale Johkasou
(treatment capacity: 1.0 m3/day) had already been installed.

+ |n this presentation, | briefly report on cases of problem we discovered through the JICA
project, and the on-the-job training we implemented.

1. The situation of a Johkasou installed in an upscale
residential area in Vietham before O&M

(Z). Until that time, Johkasou have rarely been implemented maintenance,
resulting in various problems as below.
® The air filter of blower was clogged, causing insufficient aeration.

@® The water flow was weak because the filter media in the contact aeration
chamber was clogged with sludge.

® Because the water had not been disinfected with chlorine, a large
amount of coliform bacteria was detected in the treated water.

1. The situation of a Johkasou installed in an upscale
residential area in Vietnam before O&M

(). Until that time, the sludge of Johkasou has rarely been removed, so that
too much amount of sludge has accumulated inside the tank.

Clogging of air filter (Example)

=

Clogging Iof.ﬁTter media of contact

aeration chamber (Example) Add chloride to the cartridge (Example)
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1. The situation of a Johkasou installed in an upscale
residential area in Vietnam before O&M

3 Troubles caused by improper construction and installation work of Johkasou

Water had been accumulated inside the discharging pipe; because the slope of the
discharging pipe was reversed.

Inspecting the inside of the discharge

pipe with an internal camera Quilet of treated water of Johkasou

2. Comment from former trainee: training on
maintenance of Johkasou

2) Unlike in Japan, Johkasou installed in Vietnam are often covered with soil and decorative tiles on
top to address odor issues and improve appearance.

Therefore, before the maintenance work, the soil and decorative tiles on top of the manhole had to be
removed, which was a difficult work that took longer time than the maintenance work itself.

To solve this problem, we proposed a pit-structure manhole cover to the residence developers. As a
result, currently, pit-structure manhole covers can be seen more often which are easier to work with
and to access for.

)_. 1

the soil and decorative tiles on top of the manhole had
to be remaoved before the maintenance work

pit-structure manhole cover

2. Comment from former trainee: training on
maintenance of Johkasou

) First, regarding the maintenance, | learned the basics of Johkasou and the necessary of
maintenance work.

Following, | got an in-situ instruction on the usage of equipment for maintenance work, and |
&ef?liz?d that using the transparency meter and sludge thickness measuring device was not that
ifficult.

| learned that pH and DO meters need to be calibrated every time when it use, which | thought it
was little bothersome. However, | got an instruction that this is necessary for accurate
measurements.

2. Comment from former trainee: training on
maintenance of Johkasou

3} In LIDECO residential areas, Johkasou are installed when buildings are built and sold, then after
a while, some buildings are used as restaurants or apartment complexes for large groups of people.

As a result, the water volume and BOD load of actual influent will exceed the designed treatment
capacity of Johkasou, then treatment performance CAN NOT be sustained or improved only with a
maintenance work.
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2. Comment from former trainee: training on
maintenance of Johkasou

@ Atfirst, | had to fill up the paper maintenance report sheet and then enter the information toa
computer after returned to the office. Now, software was created and that allows us to enter the
information in Vietnamese, on-site. Therefore, we can create the maintenance report faster than
once.

2. Comment from former trainee: training on
maintenance of Johkasou

® InVietnam, because septic tanks which often do not need regular maintenance are common,
most of the Johkasou users do not understand the necessity of O&M.

Sometimes, we have been asked by the users like "Why is the O&M necessary even if we use a

Japanese-made Johkasou".

| believe that efforts are needed to acquire the citizen's understanding that Johkasou needs to be
implemented Q&M after they are installed.

2. Comment from former trainee: training on
maintenance of Johkasou

&) maintenance report sheet

maintenance report sheet
(Japanese)

(Vietnamese)

e N ] ]
i

2. Comment from former trainee: training on
maintenance of Johkasou

Comment from the TRAINER

Among Johkasou that had already been installed in Vietnam, some were not
aerating because the blower pipes had been connected incorrectly, and some were
not installed level, which caused poor water flow within the Johkasou.

Therefore, | consider that it is also necessary to develop technicians with the
knowledge to properly install and construct the Johkasou.
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3. Challenges to create the market of Johkasou O&M
business Johkasou in Vietnam and way forward

(1. Forestablishinga O&M work as a business, a large number of Johkasou are necessary.

(Example) Assume the following conditions;

+ 1 Johkasou operator can maintain 8 units of small-scale Johkasou (10 PE or less) per day
+ Johkasou operator is working 20 days per month

» Implement the maintenance work every 4 months for every Johkasou

mmp 1 Johkasou operator shall maintain 640 units of Johkasou per year.

number of maintenance per one Johkasou operator

8 units / person + day % 20 days / month % 4 months=640 units / person

3. Challenges to create the market of Johkasou O&M
business Johkasou in Vietnam and way forward

@. Itis necessary to develop the personnel with sufficient knowledge regarding
the Johkasou as below.

® Development of Johkasou installation worker who can correctly install and
construct Johkasou

@ Developmentof Johkasou operator who can correctly implement maintenance
Johkasou

@ Developmentof Johkasou desludging workerwho can cerrectly remove sludge
Johkasou

® Development of supervisor regarding the work above involved with Johkasou and
training personnel (trainer) to provide guidance to users of Johkasou

3. Challenges to create the market of Johkasou O&M
business Johkasou in Vietham and way forward

@. Itis necessary to introduce the regulations like Johkasou Act.

We need regulations / laws that stipulate the mandatory of the Johkasou
manager (user) who is implementing desludging work and maintenance
work appropriately to secure the effluent water quality.

Without the regulations / laws, few people will be willing to pay for the

O&M of Johkasou, will cause negative impact for the environmental
conservation.

Thank you for your attention
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wastewater treatment facilities in Indonesia)

$Z%8 (Challenges regarding the O&M of High-Performance decentralized

& 13" International Workshop on Decentralized Domestic Wastewater Treatment in Asia
¥ 11" November, 2025

Challenges Regarding the Operational &
Maintenance of High-Performance
Decentralized Wastewater Treatment
Plants in Indonesia

AKHMAD RIVAI (AT K 1)q)
General Manager PT Earth Creative Indonesia
Overseas Business Manager Earth Creative., Co., Ltd

Wastewater Management in Bali, Indonesia

» Bali faces significant challenges in
managzlgi; wastewater due to rapid
urbanization and tourism growth.

Wastewater Treatment Coverage in Bali (20251

+ Key Statistics:
Only 45% of wastewater is treated
before discharge.
Tourism contributes to over 40% of
wastewater generation.

Magor affected areas: Denpasar,
Kuta, and Sanur.

« Efforts are underway to expand treatment
facilities and promofe sustainable practices.

PT. Earth Creative Indonesia is a representative of Earth Creative Co., Lid in Indonesia.

Our company operates in wastewater treatment plant operational and maintenance

: 1968 (Japan), 2019 (Indonesia)

: 530 Million JPY (2017)

: Waste Collection, Transportation & disposal, Wastewater
treatment plant Operational & Maintenance, Drainage
Cleaning & Maintenance, Drinking Water

Established
Profits
Business Description

Current Infrastructure and Treatment Coverage

“

Suwung Denpasar

WWTP
ITOC WWTP  MNusa Dua

Capacity | Coverage i T
(L/d) A \ 4
L/
51.000 Urban Arsas o i
#4754 1 \
20,000 Tourism 'E/P)
Mraas g 85se Badyng |
2 / 5\
b
Z ,/—'\JJ
P
k- 7
\ npasarn
i
//J
! 30 4, —
1149°E  LI50FE. 1I5A°E . 1152°E  US3°E 11547
Longitude
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Domestic Wastewater Treatment
Plant

(Capacity : 51.000 m?/hari)

Sludge Treatment Plant
(Capacity : 400 m?*/hari)

 Laas Area : 0 s {Bullt 5.5 ha)
Capacity £ 51,000 w/hart

- Asration Pond - Contral bullding
_ Sedimantaticn Pong - Halding tark

- Inflow pumping statian - Warghause

Sub station/electrical building - Generator ream

Fipeline

- Main pipsline = 1300 mm - 1200 mm

{pipa R, L=41.653m)

RC: Reinfarced Conrete
- SelunderTarslor = @ 200mm ~ 250mm

{RC Plpe, L=70.693m}

- lateral + @150 mm {gipa PYC)

- force main £ @500 mm 600 mm
{Steel; L= 8,495 m)

- Pipe length + 200 Kmi

Pump Station

- Sanur : capacity 12,4 m/min

{3 unit pompafl cadangan)
- Kuta  : capacity 23,8 m/min

{3 unit pompajicadangan)
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v

v
v
v
v

TechnicalAsct

Plastic and garbage disposed to DSDP pipeline

0Oil and grease directly disposed to drain (restaurant)
Manhole forcefully open during heavy rain

Sand in grit chambers (in Kuta and Sanur area)
Aging pipeline

Non Technical Aspect

0

o

QOut of date costumer data base
High percentage of failed payment by costumer

Costumer mindset
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Opportunities Challenge of Wastewater O & M
Company in Bali and Indonesia
Challenges

@ |Inadequate Infrastructure: Much of the existing infrastructure is poor, outdated, or poorly
designed (e.g., malfunctioning septic tanks), making maintenance complex and less efficient.

@ Limited Financial Resources: Financial constraints, both for the government and low-income
households, are a major barrier to building and maintaining sufficient capacity of treatment
plants and network connections.

® Low Public Awareness and Irregular Maintenance: Many households and businesses lack
awareness of the benefits of regular maintenance (e.g., desludging of septic tanks) and proper
operation of treatment systems. leading to irregular servicing and system failure.

@ Competition and Market Fragmentation: The market is highly fragmented with many players,
requiring companies to compete effectively on factors like experience, cost, time, and service
quality.

® Regulatory Implementation and Enforcement Issues: Despite a legal framework,
enforcement can be a challenge, with fragmented implementation across different regions and
government levels.

179

Opportunities Challenge of Wastewater O & M
Company in Bali and Indonesia

Opportunities

@ Market Needs; Indonesia is the fourth most populous country in the world, has significant gaps
in sanitation. This presents vasts opportunities for providing maintenance and treatment
services for municipal, commercial, and industrial clients

® Rapid Urbanization and Industrialization; in 2024, estimated 16 4 million tourist has come to
visit Bali. combined with 6.4 million of population in Bali. Increased tourism industry are
generating more wastewater, driving the demand for professional and sustainable management
solutions

@ Stricker environmental regulation; The government is implementing and strengthening
regulations, such as Minister of Environment regulations on quality standards, which obligate
businesses and industries to treat their wastewater and comply with specific standards. This
creates a mandated market for maintenance and compliance services.

® Lack of Skilled Providers: There is a lack of sufficient and skilled sanitation service providers
in many areas, offering a competitive advantage to professional and well-equipped maintenance
companies.

Before Contract Operational and Maintenance

¥




After Contract Operational and Maintenance

Case Hotel A: 1. Garbage, plastic debris on bar screen
2. Blower not working due to averheating
3. Odor from WWTP
4. High BOD, COD ammonia content

Case Hotel B : 1. Flooded Wastewater Treatment Plant due to severe
rain combined with effluent pump malfunctions : - .
2. inability of staff to cope with emergency situation o } Blocked Submersible Pump

(Equalization Pump)

180



Case Hotel C : Sludge Carry aver due to improper Operational & Maintenance

Case D Hotel : Improper grease trap design

Case E Hotel : 1. Outdated wastewater treatment facility
2. Improper design

Case F Hotel : Restoration Project, installation 4 unit YASUNAGA LW 240
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T S U R ——— Vol g ) Case H Hospital : Daiki Johkasou, 80 m3/d (BJ 80)
ase opping Mvall 2 oqation 15 dl c_ut or siudge nandaling an transportatlon _1 MOdIfIEd by pFEViOLIS O & M company, clarity to 10 em
2. Mechanical malfunction (Blower, Pump) . ] )
2. Complained by community, reported to local environmental agency
: 3. Restored by Earth Creative, clarity 30 cm+
4. Low BOD, COD, ammonia content

e ]
s——

Installation of loT System in Hotel X

Connecton between gata fransmitier and sensor controlies

SENELT EOnrier

Dokumentasi

KEGIATAN

0T sensar
Tk ransmilier
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[ 25 R
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BRPUE EIRT e

Yes 232

No 122
354

BIEERE DI B, FI35D 2 DS NEAEZBEICRm L T2 & i%ﬁ%%iéN%ﬁﬁ #1384y
10HE, HbREZ OO TIE R, ARIOU—7 v a v T OT—<Thd [EVERER /5 HTE K ALFL
MR DHEFFEELE AM B (ICBLEZZFE Tz & b, A CHIEKRERRIC féTmﬁu%@
P Td 2 o HANGKALEEE ~DOWREOEmE D OBl L HE I D,

Q3 H - DETR G M LTV D5 BITE KB 12 T4 2

AR ke s 151
FAL1E 113
TR 31
Z D th 26
EvhShUY 11

BORDA® 12 £ ¢ 2 DEWATS 8
V=9 vk 8

ALARi 6

0 50 100 150 200
HK%%<\ﬁ%ﬂ6®§M§ﬁ@zn#T&otﬁ FOKIGEIN, BT T 4w I BN EELS
CEXLTVD EEELTWS, &EICHT D mMERR 0 HANGKLEERIZRT A R HEOEE D 275
B2, ARV —7 v a v 7T OT7T—<IZELERLSMREEZTHIT - b0 L #5=2 SN D,
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Q4 HRTOET, bol bEHMEIND [WMPERE] 70 BIMG AR D S 13T T 2
(BRI wT)

BEEARMAFTT. ELICK

REWIC BT 194

|

WIKEBFIRATES 160

waroEEr 2u<OEe ([T 134
zEz2<-200a<Es [T 123

1

BREOFEEEN DTN

Z0 it - 24
0 50 100 150 200 250

BIEETICLEEMNNCEB T2 Z LI THDRERNREI NI EBDND, A2 RRUTENS OBIEE D
SHEBFE N -T- L 91T, BER O EAEKAESGER D 9 £ B# L TR 2 EnZ, sk
FREFR 24T 203, BRI XL Eh B8 LI K 245 Z & AR D ST, o T ARV —
ELTTE—LTHIERHRLbOEEZOND, o, WEHAPFHRHTE S Z LT 2858
EWZ ENH SN LRS-, LnL, BARTIZ OB EOEUAE N A CERBICRESINLTEBY . A
HKIZURDEENTNDZ ENnb L, TOAFEKITITZE A EEAH S TIOKE R E~giEhTn
%o ENIMTI T B KRB 2 i, OAFK O FRJHAEFNIZ SOV THRA L, HEFHESOFS
PR TR 2 EIE, R OMNER Z{RET SO X TEETHD EBbhd,

00
(e)}

Q5 LRUERIT (2O LA SNERE. THIEMTT 52

HERIRRZGIC 5 2 DB DN L

BRIRAM N/ NI N &

i FE 7o ALBREE ) & FE D

It must be cheap and user owned (Zffi C—H—NFTHET5H D)

low cost (fk= 2 )

Cost, affordability (= & k. EEAFTREZ2 i)

requires maintenance (A7 F U ANRMETHH Z &)

o HRREDOMERFE B (HIhF TixZe< Th) MHIcTE S

It’s easy to install (less technical capabilities) (fi TN, HFRHEAMTEE I 2MEL T AlHE
HEERIZZE U ERERID B 220y (FRICFE REDO KT /7)  The construction doesn’t take very
long (especially the part involving household connections).

R ECT AR AL BV 2% Gt B T HR A AL ()

Treated water (ZLEE/K)

Treated water re-use (JLEE/KDFF]H)

Wastewater treatment process weak in my country and I want to know from this workshop
how to maintain the water.  (RAOE TITHEKWEN AR+ 372D T, 2OV —r 2 a vy 7T,
DEITHEFRF L TS &Y 120 TT,)

¢+ TTUF (tertiary treatment ultrafiltration, = RALEEFR I} A1)

¢+ TTUF and modular STP (ZWAEESN A & E Y 2 — T — B FARLETZ 2 |)

+ drainage systems (HE/KT AT 4)

> > > > L 4 > > > > L d

* o > >
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HHBFKLERZOKFEECER. Rrar. #2) |(ININGN 46
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sEEsknRcEEya5E (NN 28
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Sy BORE AKALER Jiti 5% CER A S C WD D LB I DWW T 7ot RNk b & o 7=, Ziud. #i
FlOT—7 gy ATBITAENEEET v 7r— OB EREOEmMEZR LTS, ETELLTWS
Sy ERE AKALER % & bhie L. BEICHE L72BIN 2D ANT-WEW I EX N —EbH b0 L HE I
)

Q10 LFEERIT T2 oft) LREZFSHISGE, TUITEHn?

¢+ Isuggest for “ Finance, Asset Management and Pricing” and “ Sludge management, biogas,
composting” ( [ME, EEEH, itssxE) & NWHIREE, NA AT A, HEk) )

+  sludge order control (JGIED RS = hur—/L)

¢+ Decentralized wastewater treatment and greenhouse gases, Sludge management, biogas,
composting, The current status and challenge ( 73 HBZIHEAKMEE L IREZIR T A (HIRER, N
AFTA, HEJE L, BLIK & R

¢+ 1E%EfE (Legal Framework)

¢+ Are decentralized wastewater treatment systems really appropriate in future sustainable
ecosystems? (S HULPEKAIE S 2 T SRR OFHE rTRE/R A RERIZH L TV 5 D))

o NEEEBCR L L CoOaBIEEKEEOED S (How to proceed with decentralized wastewater
management as a public works policy)

+  Nature-based Solution for wastewater treatment technology (HEAKLELE AT D 726 D B SR~<— A
DYV a—g9Y)

+  Need design knowledge on MBBR (Moving Bed Biofilm Reactor) and to custom large systems.
MBBRGEENR AP AL ERE) K KB S AT DD B A K~ A RN 5 5 Gk & 2
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6.1.4. 7—9 3 v TREPICTON-ERICE

"B 1M, Question

[B]%, Answer [[FI%5 7 Respondent]

. [How do you suggest to engage with
Private Sector in promoting more
sustainable domestic wastewater
treatment? Is there a working
example in Japan? (GWSC AIT,
Thailand)

£V Kt AT RE 72 A TEHE K AL BR A i i
oI, REfEZ 24— ED X
INTHHEL TS RETL L I N2
HARIZITEGNLH D £ 2 -

[#% 5/ Secretariat]

To collaborate with the private sector, it is believed a law
should specifically establish a sustainable collaborative
system for desludging, maintenance, and inspection.

In Japan, the Johkasou Act stipulates that Johkasou
managers (users) are obligated to perform desludging,
maintenance, and undergo legal inspection (conducted by
third party designated by prefectural governor). This
brings demand for maintenance, inspection, and desludging]
services.

Furthermore, all Johkasou in Japan are desludged at least
once a year by Johkasou managers, and desludging work is
carried out by businesses approved by the mayor of
municipalities. Maintenance work is carried out by
technicians who have obtained national certification as
Johkasou Operator. Businesses wishing to engage in
Johkasou maintenance must employ individuals who hold
this certification, “Johkasou Operator.” To obtain Johkasou
Operator certification, employees must complete a training
course held by a government-designated institution or pass
a national examination. This ensures a consistent level of
skill for those engaged in maintenance and desludging
work. The Johkasou Act provides detailed instructions to
ensure that this series of maintenance, desludging, and
legal inspections are carried out continuously. An English
version (tentative) of the Johkasou Act can be downloaded
from the following website, so please refer to it.
https:!//www.env.go.jp/recycle/jokaso/en/act.html

Rt 7 #— LT 51213, ORI, Rz o0
TEHgE AT RE72 L EE D AT b BARMITIEEIZB W TED 5
NI 2L EVNET,

AAR T LA I\ T, el s (FIHZE) 25, 1
ft, RFRMREE L, MEZSHRTLH2RENH D PR E
FLCWET, ZHICE VRS REBROERO Y — EZITxT 5
EENELET,

S5, BADETOEEIL, LRSI I X - TEE
1L EOFERMTONE T, B, HEMAREOFFTZ
AT T FEEDITOET, RSFARICE L i bR & B 4
V) EFEME TG LTINS M TWES, ol bl
DOIRSFRREZITE O T2 FEFIT. 0 bEERE LD
EHEA LEEERER LT IER Y F8 A, bR+
ERAGT DI, ENRET 2HENERT 2 E 22
T oM, I LEER LEFHBRICAKE T OLERH Y 7,
TS KO RSP ERREE L OVEREZEICHE R T 28 0 v
SULIN BRI ND Z 870 9, b —HEORSF AR
R L IER. € L COEEREDSMRICER I D Lo, FE
(LRI > TED BTV ET, E A EDIEEERR
R 1TLLTOHA Ehb Xy ra—R35Z LathkE

TOTIZMIIZEN,
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'E 1], Question

[61%,/ Answer [[E]%£7Respondent]

https://www.env.go.jp/recycle/jokaso/en/act.html

. [To Dr. Roshan Shrestha, will you
research the reason why it didn't
work somewhere in the world? Or
is it already existed any study
papers?

nYy s o LAKEAL 2t
R CRVRD 2D o T2 DD, EDHE
MZ7Ed 5 TEITH D 3012 %
e b, T TR SUIFAET S
DTLEIM?

[m >+ > K, Dr. Roshan (WS @ /1 CEI& % 7, Answered
within the workshop)]

Please browse @GSGS.network, you will find many papers
related to the topic

FLrvFIZOWWTERLES, IX
VBEIZEBNWT, 7o & X MBKE D K
<TH, LT 0pHZET 5 AREM:
NHdHETHINET, TOR,
DNTLEIMN? £z, PAE L
WX ED LS etz L onEd
ne

I have a question about trenches.
In Minnesota, even if the treated
water quality is good, it is predicted
that trenches may become clogged.
'What do you think about that?
)Also, what measures will be taken
if they become clogged?

V7 L7 —K,Mr. Chris LeClair (WS #& 7#I(Z[a1& 7272
V7= /Responses received after the workshop) |

Because the effluent leaving a septic tank is anaerobic, 4
thin layer called a “biomat” (about one inch thick) gradually|
forms at the bottom of the trench. At first glance, this might
seem problematic, but it’s actually an essential part of the
system’s design. The biomat acts as a natural filter, slowing]
the infiltration of effluent into the surrounding soil and
creating unsaturated flow conditions beneath the trench.
These conditions allow aerobic bacteria in the native soil to
further treat the effluent.

This process depends on a delicate balance between the
anaerobic bacteria in the effluent and the aerobic bacteria in|
the soil. When this balance is maintained, the biomat
remains at a beneficial thickness. However, if the system is
misused, the balance can be disrupted, causing the biomat,
to thicken excessively. In severe cases, this can block
infiltration entirely, leading to hydraulic failure of the]
system.

v T4y B DR & D BEUKIIR R T H B T
D, PLUFOEICIE (XM A~y b (EXK2.5em) &
FEXINL D W E DR A ICI S E T, —R3 25 EREICH
25000 LRV, FEERITIEY AT ARFHIBWTARA K
RHEETHDH, A A~y MIREROT 4 2 —L L THRE
L., EKDOEHO T HEA~DREZELE, FLUFOTIC
AEAFIFEENRIEZAEY Hd, ZodREEIC X, HEF O
PEAH I DS ALERK 2 S S IR 5 2 L S ARRICZ R D,

o7 et AL, ABRKF OBRSMERE & EE R O 4 MERE
O 7037 0 AR IFE L TN D, DN T  ADHERE S
NTWDEE, A A~y MIEURES SRS, L
ML, VAT LRFES THEHIND & NT AL, AN
A A~y NPBEEICELS R AN D D, BARGEIT

X, BENEEITER S, VAT ADOKIEEEEREIC O
DOHRREMEN B D,

. [To Mr. LeClair, thank you for your
presentation. I would like to learn
the mechanism of monitoring of
land application regulated by
USEPA 40 CFR part 503

LT LT —kR, TiHEHBVNE S T
SWE L7z, KEBRERET

V7 L7 —K,Mr. Chris LeClair (WS #& 7#I(Z[m1& 7272
V7= /Responses received after the workshop) |

A licensed maintainer must keep detailed records of the
methods used to provided odor and vector control. The
most common method used is to add sodium bicarbonate to
the sludge to get the pH to 12 for a minimum of 30 minutes
before the septage is land applied to a farm field.

(USEPA) 40 CFR Part 503 T#i |
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‘& [, Question

[61%,/ Answer [[E]%£7Respondent]

STV RO E=21Y 7
DHAFAIAZDNT ZHEoR W2 72T
XN TT,

G AT DR B 1R, R RO W) OBRERIZAE A
L7 FIEIZOW TR iidk 2 R T 2 BN H D, b —
W72 F1EIX, 1HIRZ BHUCHAE 3 2R, (BIRICEE 20
Z. pH#%Z 1212725 £ T30 40U EET D Z &,

. |[Question for Director LeClair]

In the application of septage to
agricultural land, are there any
requirements to test the septage for
heavy metal/arsenic content etc.?
BT T v s B D EE
R HIRZ BT 256, 1HIRO
HEBEPLLREARREEZRAET D
BRI H Y FTH?

FRATT

v2 L7 —K,/Mr. Chris LeClair (WS & 1 ClRIZ %A,
Answered within the workshop) |

There is not. The federal government does require that,
lime or calcium carbonate be added to the septage, but
that's effort to reduce odors and vectors in the septage, but
there's no requirement to test for metals or other
pollutants.

HY FEHA, EEEHFIEI, GIRICAKETZITREE VT A
PS5 2 EEREAT TOETRN, ZHIUTTGROERS
R ER L TImOOHE TH Y | SECT O DIELY)
HOREIIREH T O T ERA,

FRIT5

. [To Mr. Chris LeClair, does your
Septic Tank system regulate any
prohibited materials? Johkasou has
the prohibited materials to prevent
excessive microorganisms,
wastewater concentration, SS and
SO on.

L LT —kk, T AU BEREY A
T DZIIEEME OHENTH D 3
7> 2 WAL, R 2 AR D
B, 1GKOPREE, SS 72 ExBI<T-0
WZER I EME S TVET,

V27 L7 —K,/Mr. Chris LeClair (WS #& T IZ[BIZ N 7272
V7= /Responses received after the workshop) |

In the state I'm from, Minnesota, the code that regulates
subsurface sewage treatment systems allows for the
disposal of household chemicals if used as directed. The
specific code language says:

Footing or roof drainage and chemically treated hot tub
and pool water must not be discharged into any part of a
system. Products containing hazardous chemicals and
hazardous waste must not be discharged to a system other
than in normal amounts of household products and
cleaners designed for household use. Substances not
intended for use in household cleaning, including but not
limited to solvents, pesticides, flammables, photo finishing
chemicals, paint, and dry-cleaning chemicals must not be
discharged to the system. Other unused products or
substances, or unused medicines, must not be discharged to
the system solely as a method of disposal. Floor drains from|
garages serving dwellings must not be connected to the
system.

FLOHEM THD IRV ZMTIE, T FAREES 2T L%
T2 8HANC L0, @ IR S8 E. FERl
PR OFEENEO LN TV D, BERARHRICE RO &
0TI,
MEEOIEECERD D OHEK, KO S U7 Rk
fliO7— L DKIE, VAT ADOWDIRDERIC B HEH LT
B, AECFWESCAE ERED SR, FEH
WA SN FEER R PUEHI OBE OELRE, AT L
WCHEH L Cidle B 72v, AL B mAl, rTY, 5EBURH
(LSS BB, RIA 27 U —=0 Z bR & it
FHOWEHETIERVWEIL, A7 AR LTIz b7
WV, EOMORMEFORGOWE, F I IEARME o EIER
WX, FOREETFEE L TUATAIEEH L QIR 57280, fF
FIHAE SN TWE T L—CDRPEKIL, AT DITHERE L

IR B0, |
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"2 R, Question [61%,/ Answer [[E]%£7Respondent]
WS ONEMRH Y T, [ >+ > K Dr. Roshan (WS o 1 Clal%# 7, Answered

1. For Mr. Roshan Shrestha, PhD
You said that in "key challenge",
Untrained operators. 40% had no
formal training. is it related with
the price for training, so they don't
want get any training?

1. Roshan Shrestha f# -+~
[FERE) o T, hL—=V
7T TV ZRUVMEEB D 40% 5 W
HEBOL>TWELERN, I
I E RO LBRNH DL DT
LO2M2FDRD, X bL—
=2 T EZF LRV OTLE D
AR

2. For Mr. Christopher W. LeClair
about slide "Land Application of
Septage". after waiting period, we
can do activity but restricted. after
waiting period, is contamination
will decrease?

thank you

2. Christopher W. LeClair [k~

AT A4 K TEHFIH] 220 T,
[—EOREMIRI%] | 15U

THDOTLLEOIM?2HYNEH T

WET,

within the workshop)]

1. It is not price, but there is no mechanism and
compulsion for such training program, but it is slowing
being realized for its need.

—

1l ORETIE R, Z0XHI R b —=0 7T 0l T A
D 723D DAL IASCFREN FI DN 72N =D 728, DB )R &
W S NOoo b b,

— [ty

V27 L7 —K,/Mr. Chris LeClair (WS #& T IZ[BIZ V7272
V7= /Responses received after the workshop) |

Yes, that 1s the idea. After the waiting period specified by
the U.S. EPA, crops can be grown in accordance with
regulations. This requirement is especially critical for crops
intended for human consumption. For this reason, in many
areas—including the area I live in—septage is most often
applied to alfalfa fields, where the waiting period is
significantly shorter since the crop is used for animal feed
rather than direct human consumption.

ZOWEY ThDH, KEBERET (EPA) MED S EAm MM
23 EAUE, BN > THEMD G TE 5, ZOERIL,
FRCBAEMICE > TERETHD, TORED, %< O

(FAMEATWAHUR G &) Tl 77 707 7 Mici5
AT 2D bEL o TS, T 77 /L7 7T

. (EDEEERA IR <EE e LTRSS 20, £
it 23 RIR A ST b,

. [How is septic tank sludge and scum
typically treated and managed in
the United States after extraction?
KETIE, 87T 1 v 7 275
ROA T LIER IS . AV E D X
IITHE S, BEESNDHDTL &
9 N7

V7 L7 —K,/Mr. Chris LeClair (WS #& T IZBIZ 7272
V7= /Responses received after the workshop) |

Outside of land application of septage, a maintainer would
take the septage removed from a septic tank to a local
municipal wastewater treatment facility.

YT 4y B TERE HHUICEASE LA WESIL. BT
U TR TEBRENET T w7 2T BERELEIETR
Ze 150 F VAR O T /K AL 3% L2 55

. [is cost recovery for decentralized
sanitation system linked to potable
retail water tariff? or, is it a
separate stand-alone cost recovery?
which method is the most effective.
oy ORI 2T A0 BT ER
BK/NeERe B L TV ET 2

[ @+ > K Dr. Roshan (WS O H Tla|%& % 7 Answered
within the workshop)]

If the decentralized sanitation system can produce better
water quality, there is market for such treated water
especially in water scarce cities like Bangalore, Chennai in
India.

e b, M LB A EIN T
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'E 1], Question

[61%,/ Answer [[E]%£7Respondent]

M2 EHbOITIENR bR TY
b

YHARE A Y AT MM Lo TE Y BUVWKE 24 TE R,
KFZA v RO Ha—LRTF = A D XD 72 KR IEDOHR
HTX. 2D XD 72BKOTEGRAEENDTEA D,

10.

what 1s the typical CAPEX and
OPEX of a small- and large -scale
Johkasou decentralized WTP?
N R ORI Ll oD —fi Y 7
CAPEX & OPEX |3 < & TE)?

[55%5 )7,/ Secretariat]

Please refer” Night Soil Treatment and Decentralized
Wastewater Treatment Systems in Japan”, which is
published by Ministry of the Environment, Gov. of Japan.
URL is shown below.
https://www.env.go.jp/recycle/jokaso/en/pamph/wastewater
| treatment_systems.html

In this brochure, it is suggested that in Japan, the annual
OPEX of BOD removal type 5 PE Johkasou is around
65,000 JPY including the annual fee for the inspection,
electricity, desludging, and maintenance, and CAPEX will
be 840 thousand JPY for 5 PE. On the other hand,
regarding the large scale Johkasou, CAPEX and OPEX
varied widely, and it is difficult to inform a reasonable
amount. Thank you for your understanding.

ERIEADBIT LTV D THARIZEIT S LIRAER & 23K
LB 27 L) = anizwy, URLIZLLTO®EY Tho,
https://www.env.go.jp/recycle/jokaso/en/pamph/wastewater
| treatment_systems.html

ZDRT7 by T BARIZET S BOD FRES 5PE 1L
fEOFRH OPEX GEHZEHM) 1L, FMAmEH, X 15
VesHRE . AT F 2 A M%&) TH) 65,000 .,
CAPEX (fi#%) 1% 5PE TH 840,000 [ & 7AEH H41T
W5, —J, KEBEE LS IZ oW T, CAPEX & OPEX 723
RELEFHT LD, —BUTH L EFD 2 L3 TE 20,

11.

How many percent is cost recovery
for decentralized water treatment
systems. Which Public Private
Partnerships (PPP) model is using
for decentralized water treatment
system?

O BRI KAVER > 2 T s Dy RN R
1L EDL BWNTT )2 B K ALER
AT AT ED X ) AE B
(PPP) =F ABHASNTOET
2

[*v > 2 & Prof. Yang Min (WS & H ClaIZ % 4,/
Answered within the workshop)]

Decentralized wastewater treatment systems face
significant challenges in cost recovery, especially in rural
areas and for ordinary households, making government
financial support essential. Outside Japan, very few
countries have established legal or institutional
frameworks—such as Japan’s Johkasou Act—that
systematically support rural wastewater treatment. In
developing countries, systems can be built on a case-by-
case basis, but it is difficult to implement them in a
sustainable and institutionalized manner. While
installation is more feasible in revenue-generating facilities
such as hotels, it remains difficult for private households.
As a result, public funding and public—private partnership
(PPP) models are critical issues for the wider adoption of
decentralized wastewater treatment systems.

Oy MG AALBR > 2T I E, R ERR — RS E T
[FL AN L < | BUROMBERN R AR TH S, AARLST
(3. A O PR 2 RN S 2 DAL (AAD
FALRIED L o7 b D) ZRHOEITIT LA LR, REEE
ECIEERFB L LT AT AEEILATRES DY, ke - il
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‘& [, Question

[61%,/ Answer [[E]%£7Respondent]

B 7 B IE N CH B, R TR PN E AT e iEk TliiE
AT —J7, —REFRETITRENHEL <. BEREE
(PPP) °AHIESDIERNEEREL /2> TW 5D,

12.

How is the cost for sludge
treatment typically charged? Is it
collected directly from the
residents?

VGUEALERE F 130l & D K5 ITEER
SNFETN2ERNGEHEHI S
HDTETN?

[F%5 )7 Secretariat]

Yes, in case of Japan, residents pay the charges for
desludging services. According to the “FY 2023 Report on
the Investigation and Review of the Actual Situation of
Statutory Inspection and Maintenance of Johkasou”
published by MOE, the average annual charge for
desludging service is around 25,000 JPY for 5 PE
Johkasou.

TV, BROGS, ERMHRSIEE T — X042 A
LET, REANBR L 55 FE L OEERE &
OMERFE BLO EREHR I C BT 2 ARSI ER RS E) 128D

L. b ANE bR DA, 15k E () —ERADOFE

RN 1349 25,000 T4,

13

.[[s there any decentralized

sanitization system in Bangladesh
operated or supervised by JECES?
or by Johkasou manufacturing
company?

N 7T T v 2ZiE, JECES 7=
IRV RS SR X > CHlEE E 72
TEEE STV DB E Y AT
LIEDH Y FET?

[F%5 )7/ Secretariat]

As of the end of December 2024, according to the report
from Johkasou System Association (JSA), 29 units of small
scale Johkasou and 50 units of Middle/Large scale
Johkasou have been installed in Bangladesh.
Unfortunately, we JECES does not supervise the Johkasou
installation project.

HHREH S (JSA) OWEICL D &, 2024 4 12 A KEIE,
N T T T 2 TN RS 29 KL W ORI EAE 50 FEa3
RE SN TWET, EERN S, JECES [Tk EHEED
EEE AT T 8 A,

14.

1. Is the Operation and
Maintenance (O&M) of Johkasou
systems managed by the
government or private sector?

2. If the government is responsible,
how is the management structure
organized?

3. If the private sector is allowed to
handle Johkasou O&M, how do
they get permission or license from
the authorities? What kind of
requirements or standards must
they meet?

4. What is the role of local
government or municipalities in

Johkasou management?

5. Who is mainly responsible for

monitoring and inspection of

[*v > 2 K Prof. Yang Min (WS O H Cla|& ik #/
Answered within the workshop)]

The government covers the operation and maintenance
(O&M) costs for 15 years. Therefore, the companies receive
both the capital cost and the O&M payments guaranteed
for a 15-year period. They are responsible for operating the
facility and supplying treated water, while receiving stable
payments over those 15 years. This can be described as a
hybrid model. The total project cost—both capital
expenditure and 15 years of operation costs—is calculated
and structured in a way that provides financial motivation
for the companies. There is a significant gap in the
performance of small-scale wastewater treatment plants,
and many of them are not functioning properly. Because of
this situation, companies are motivated to participate in
this model, even though the projects are small in scale. We
have implemented many projects and faced numerous
challenges. However, we have not yet found an effective
solution; in fact, only a very limited number of small-scale
systems operate successfully. Therefore, the objective is to
demonstrate that a workable model can exist at a very

small scale while still delivering high-quality public service
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# /&[], Question [61%,/ Answer [[E]%£7Respondent]
Johkasou systems after supported by the government. That is the main motivation
installation? behind this approach.

1. LAl O JEdx - HERFEHE(0&M)

X, EREBELTCWETL, Ehé
HEMNEH L TOETHN?

2. [ENEHE L CWAHA. EEIAH
TEDL IR TWETN?

3. A E LA D O&M 2175 2 &
DI SN TWDIGEE, YRNoFF
LR O L D ICESE L £

D22 ED LD e BRSO RNE 2 73
LR Y 40 ?

4. FALREE FIC I5 1T 5 T B IR IR D
ENITTT 2

5. LR EROE=F 1) v TR
Ik, EICHERN Y L9

BT 15 AR O R - HERFEEL (O&M) ZHZHAML E
I, FOH, REITEARATZ R E 15 ERO O&M 2 H O
T ERRE SNV T £, RFEITMERR OE R &L
IKOPAGCE LA FF B RN B, 15 FFMLE LTSN &5 T
F9, ZHFEANA TV v RETLESZHTLE Y, BAK
HE 15 EMOEERALZEOEIREEEIT. BEICE-T
TR NG SR TR « R SV TV ET, /BT K
SLERIG OPERBICII R E RN H VD . %< Olak 2 il Ui
L TWEREA, ZOLIRRENL, BFTTeyy b
AL NE L TH, ZOFETMIZEBINT HEMREFF > TV E
I, FA=Bld< o7y FEEmL, %< OFEICHE
HLTEFEL, LML, FEENRERRITIA Do T
WEH A, EEE, DS AT ATHRHILTND 0T IK
OENTT, LENoT. ZOMEOBNIX. BFOXES
AT RN IR T IATRRE R E T L AAEE L,
EOEmWAKY— A AR CTEL LA EFTH LT
T, TR OT Ta—FOEKRIZH D EREETT,

15.

The web seminar is very good.
'When private companies are
permitted to engage in O&M
activities, who is responsible for
issuing the business license or
authorization? Is the government
solely responsible for carrying out
these operations? If private
companies are allowed to operate,
does the government provide any
financial support to them? Will all
of the discussion materials from the
seminar be shared afterwards?
Myint Wai (Myanmar)

V7 I I REFRTLE,
REEZEN O&M IFENZ1T 5 Z &
CACIISY Ot e = i AU 1= e 8

[#% 5/ Secretariat]

Thank you very much. In Japan, the prefectural
government manages the registration of operation &
maintenance vendors, and the mayor of the municipality
issues permission to desludging vendors. The company
operates independently and does not receive financial
support from the government. The presentation materials
for this seminar are available for free download on the
following website: https://www.jeces.or.jp/en/pages/431/

E2Hvb0mnE s ZX0WET, BAROEEIL, AEMNES R
SFRMRRAEOBERZEI L TR Y . I ENERESIICHT
AL TCWET, SPAMBICREZ L TEY, BUNFRM
AR D LdH Y FHAL

BB, K IF—0REKERHILL FTOYA Mof#ish Tk
DAMICY Y a— RN ET,
https://www.jeces.or.Jp/en/pages/431/

RAREDFRAITEITHENE S DOTL
EIOM?INSDOFEEDOEME(TIT
B DI H DD TL LD H2 B
EENFEZITI Z BTSN
e, BUNITMBOEE 2175 D TL
Eom2eIF—0&EHNI% AT
THEEENDZDTL L IMN?

Sy -UA (Sxrv—)

16.

Can we get a recording of this Zoom
meeting? It would be very helpful.
Z D Zoom i Dk A ANFTE E

[F%5 )7 Secretariat]
Sorry, we do not provide recording data.
HLIRD Y EEANGEOBEITIT-oTE A,

T2 REI DY £,
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I TCHEEEZRHL, fTEEDA—LT RLAERETSH, b UBERSNIZATAES
NEFER CFIEATHIUR, FIZIXSHEILEOEMA T T ARES< &, AH)
FIHZA =N T~ A REND, ZHUZEY, ERVA VT F U 22EATIITZRD
XoTRLTWD,

21.

7<= K

HATI, b OMERFEERGEIC L 0 | FEFDITE B ITEYIN 72 R 5F SR OoTE
DERRFIIZ B L TS, L, TR_RTOFEET 100%FEH SN TWH DT TiX
72V, AR CTHERFEEL O IR 2 ) E S 5 72 D05 S 73R ),

22.

FILfRE

THEMOBEY | AAROHCIEEICES & GRS R EOMEFFEIEITED b
TWA L0, FEfERITE S 100%ITIFE L Ty, BB Tl biERIR R &
I LT, FEFHIBED D OEHRZEE L THYE L, LR OBLIROMERE
RO FERRN AR T DA ZEHF L TWD EZ A, F0 LT, BIBENEYICH)
S B AITOMNEREE T H L, MERFEEIRH OMILICB W THEELEE X

O Tl

23.

752K

—HB D BV TITI A E B DS HERFE P A Tl L o3 < T2 72, Mlih a2 &
PHIA T 4 T2 BAL, EMRA T T A efeE LT D,

TE R ZRHERFE P A FETTAT 5 720I2iE. T b L b AREGEE - i LRI K Th
Do BRICRRE SNIZY AT DFIWELLENEH Lo, iah Bl Tt e ik 2 5
5952 L8, EA - MEFEHORINC SRR D, VAS RICHENRDS, HEORR)
SATBIE 13 % 7

24.

DA K

AV KRRV T - NUBOEFITIE, BEFEOE LA G AU HERE L TV RN — 2R
NEL, TTRIEEZIE L ME, FEET L 2 ERRYIOEE 725, BARMIZIX,
EREEE OIS ORISR, RO AN X, v —T 4 VTR0 N2 EEAT

WV, K2 A DIREMIZRE T, o EHERFE IO O EIT Y 2 L1 b, e
R BB 2 SBRIIE. A — T — OGRS A R EDOFENREIC D 2 &
b DM, HWUIRAHE L EHEBROEEIC L > TR E2ESTE 2 —2A0nb 5, B
1B, N BORPER ETH RROMERFF I NEA TND & Z A,

25.

752K

BETHAE > T0D 72D, HE—NTERM Lz, A TRIEAEY — B RI2E4
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REH HEHE

B MEN S LB LTH S OMENDHY | £, BORREHOHFE LGS
VEND D, TNEERT DITIFTDLED,

26.

NI VT —RIENEHFTELOANFIESLCERI NI THD, SIS, ZIDPRETH D,

217.

7= K IALERTHD, TN T EKICBE LT S,

28.

K |[SHOF 4 ATy ariEeddDITERFICH L=, BREHes —oRgt L
Ve ZHBICWARRY A RNOTHED 6 DOEOANAZEDLES &R A OO
—B U MIARDEEI D, RIFEHELIZLEZA46% TH o7z, 4 HOFEmHER%
M H2OTREICELIF S TWeEE MONOETHHL TWeE ZER, 2
DODRADT =023y T O—FRERMEILR DD TR ERS,

6.16. 7—9 3y TRTEHOSMENLGD T4 —K/\y)

MAEEEE, 53 Fom% (E4) 272

Q1

F13EY—7 va vy TONE ERERITTHIFRHTIR D bOTLE2? 1-10 TRMEiL T 7Z2& 0

g 7.98

Q2 bBKRZR oK ENTLEN?

i B ENZ 1T % 5 BR5 K SL B i3 D AEFRFE B DR 12
A ¥ FR TN D mtEae 72 o BTG A LB iR O HEFRFE BRI B3~ % RRVE 10

"7 AU AERENTIET Do BIAE KL EE OMERFE BLO N L BRI &AM B

AN b L OEEHEICHE S B ORERFE B & BARE O FRL

A~ RIZBT 2 mthae2e 0 oG KB s DHEFFE BLO NS, £ L TAM B

[ZEFHEEE] R AR OB LR OHERFE B & B L

PIENC I T D @R 72 o0 BALG K B ER DMEFFE L ONE &AM FR

H| |0 ©O|©

Q3 UV—7TayFRBERITHLTaAL M HM, REREDHY T

1.

SRR AN

10.

11.

S 2 [EBRAIC B D BRI, IBRHEOHEFRFE I OW T EDETHE N RERFAEL 2>oTVD
ZEBRL ol

RERBBRRBHEZZEH VN E D TSVE LTz, FHERO IRINTEHF N2 LET, —HRGET
TRWEFTHH Y ELZDOT, HEINTWEERIET THARIETIUXH D 23720 TT,

no, the presentation over my expectation

A perfect workshop.

HERFE PRI B 22 i L T 5 B ARD BT O FFIFR A H & 720,

The workshop was very informative and well-structured. I especially appreciated the
presentations about O&M systems in Asian countries. It would be great if future workshops
could include more case studies or technical demonstrations related to small-scale wastewater
treatment systems

Great

bobLESFHEEHETZW

Keynotes seemed very fast, was hard to keep up. Other talks were easier to follow.
Translation was generally good-

Thanks for the brainstorming workshop on Decentralized wastewater treatment systems in
different region. I want to know more about the Decentralized wastewater treatment systems,
especially operation in Bangladesh. I have one suggestion for the future workshop, please
include a technical part or visit any treatment plant in Japan, and make it free for students
who are interested."

Very useful for me

197




12.
13.

14.
15.

16.

17.

18.

19.

Need to attend in this interesting global event in person. Thank you very much.

I have heard about Johkasou from 7 years ago through some factories in a special economic
zone. From this workshop I get an opportunity to understand the whole scope. Thank you very
much for a resourceful presentations and discussions.

B EOHIRS EREEZOPIRITED L ST L THTNDDMNEE D 720,

TNTNOEICHE LT (WAZ~A X, n—AT74X) Shiz, Kk (m—=ax K GHG)
DRV MMAHPVHEE LT Lz, RENLOT VR Z—IZ, FICHEZNTZL,

I would like to suggestions that there is the one easily install and O & M system, you should
present use for in developing countries. So, we can understand and apply in our Countries.
FERIAERRY—2I7ay S TLl, BOVREHITIVET, 727, Vb —~D7 7 AN
AL—=RCTEERHATLIEOT, KENLEE L THEITITEWNTT,

YHOU—T gy CLER, BHOEBREWATL THGEL T, KB Sk XL
EORENRHDEBIMLRLTNWERUE L, MEFFEESORGHEESL W ol IERZ Do 5y
B P AL I B3 2RI, RAFICOIZVIEEL TR Y, ENHLVWERRH 5 L 5 I2E
WE L, BAROELEZZOE AT L0 TIE/RL AT 2OMLO—BR L LT, il & HlE
WA R UTTHOEBEMZEUE L, o, HEREITAEEYRE R E LTIz
EITERAE L CUWNVE TN, ESEREKKRR R SO BRI B S H T E D ATREMEAGH ST D A
HDHDOMDITONTHHD TN EE U FE LTz,

The workshops and presentations were very informative, especially the discussions on different

wastewater treatment plants from various countries. Having an interpreter also made the
sessions easier to understand and more inclusive. Excellent organization overall.

6.1.7. SMEBHBER VT —0 L 3y TRTHIZZITIT-ERICxT 5EE

1) SINEHEF
# |Affiliation Position Question Answer / Comment from Secretariat
1. |National Area practically lesson Thank you for your feedback. We understand

Water Supply |[Engineer more valuable that you would like to know the practical

and Drainage [(Wastewate examples of introducing Johkasou overseas. We

Board r Treatment |FEEEHYERF]2N L WA |will refer your voice when setting themes for

[E% F/KiEZ [Plant and 3§ C9, next year and beyond.

- Network) TERHONLE S T WET, L OWRINE A
Ty rx=r 2B LR e FHE T A2 AR I TV D & BfR
v=7 (F LE L7z, WEELEDT —<REDEIISEIC
TRALERSG K SHETCWEEET,

Uxy b
— 7 )
2. |Osaka City |Counselor |As sewerage systems|In Japan, in 1991, the "Notice on Coordination

KB ZH become more between Johkasou Installation and

widespread, they
may include areas
where decentralized
treatment facilities
have already been
established. What
regulations are
introduced in Japan
and other countries
to avoid criticism of
inefficiency and
duplicated
investment?

Development Projects and Sewerage Projects
(Notice No. 32 of the Director of the Water
Supply and Environment Department,
Environmental Sanitation Bureau, Ministry of
Health and Welfare, dated June 12, 1991)" was
issued, which stated that "In designated areas
pursuant to Article 3, Paragraph 2 of the Law
Concerning Special Measures for the
Preservation of Lake and Pond Water Quality
and in priority areas for domestic wastewater
measures pursuant to Article 14, Paragraph 6,
Paragraph 1 of the Water Pollution Control
Law, where the promotion of domestic
wastewater countermeasures is highly urgent,
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Affiliation Position Question Answer / Comment from Secretariat
TAKEDE K LTV |Johkasou Installation and Development
< & AT LTS |Projects can be implemented in areas where
L 7= 8L iz |sewerage construction is not expected for 7
LZxpx Y 744ty |vearsor more, even if they are within sewerage
BALEZ BN, prgject planning areas." However, some ‘have
R EE D p01i1tﬁd (;)ut thait ogile ltlshe stewer systffcn {Csh
Fo s % [EIRES 2 7 installed, people will have to connect to the

O, BHARSFEINET
1L ED LD A
HBHDD?

sewer system without using a Johkasou, which
would amount to double investment. On the
other hand, even in areas where 1t will take
long time to install a sewer system, installing a
Johkasou brought the advantage of allowing
people to live without discharging untreated
domestic wastewater.

Furthermore, in January 2026, the Ministry of
Land, Infrastructure, Transport and Tourism
published the second summary of the
"Committee on the Basic Structure of Water
Supply and Sewerage Policy," which stated its
policy that "In order to smoothly proceed with
the transition to a decentralized system in
areas already equipped with sewerage systems,
the government should organize issues,
including changes to various plans and the use
of small-scale treatment methods, and clarify
the procedures for reducing or abolishing
sewerage areas."

Furthermore, in January 2026, the Ministry of
Land, Infrastructure, Transport and Tourism
published the second summary of the
"Committee on the Basic Structure of Water
Supply and Sewerage Policy," which stated its
policy that "In order to smoothly proceed with
the transition to a decentralized system in
areas already equipped with sewerage systems,
the central government should organize issues,
including changes to various plans and the use
of small-scale treatment methods, and clarify
the procedures for reducing or abolishing
sewerage areas." The abolition of existing
sewerage facilities and conversion to Johkasou
has also been criticized as a double investment,
however on the other hand, developing
appropriate infrastructure to suit a society
with a declining population is important from
the perspective of the sustainability of
municipal finances. It's believed that the cost-
effectiveness of wastewater treatment
infrastructure should continue to be
investigated from various perspectives.

HARTIE, 1991 12 TEOF LB LAE R B A
FHELTKEFELOFTEIZONT (ERZER
A — B RS =  SE AR TSR A R KGE
BB | 2ORENTEY . ARSI
EHEET 2B AN O E WK & LT WIE AR R
RFRIFEE S =450 IS < R E i K O
G IEVES — SN —TEIC S < A7EE
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A R SRR IS B TR, R S X
NTH-ThH, JFHIE LT 7HEUETAEDEK
i 728 RAA EN 2 WK B WO TADHLER G LRl
BEEEEEL R CTED] Ea3nE Lz, L
L. FREDENE S 1213 FKEICHEE L
e b nZ binh, “EREICRS>TLED
DT, LoRfLHY £, —FHT, FAEE
BRI N s B I T - T bl 2% &
T3 2 & CHEIGHEKREZ RILERRT 5 2 L2 < A&
WETHIENTEDLLEWVI AT vy ERBTEH IR
F L7
Wiz, S84 1 HICE L@ X T ET/KE
ﬁ%@%$%ﬁ%@ﬁ@ﬁéjm%zﬁkbik
DEAF L, [TFKEOPEE Xk 53 HR
m/XTA“@%@%mﬁuﬁbét@ l
%@ﬁﬁ®wﬁ%¢ﬁﬁ@ﬁ$&@@%%aﬂﬁ
AT 5 L L hiT, FAKERIE A MED - B
IET 2O FHE 2 WAfRICT &) LDOFEtE R
LE L7, BERR D F/KIENiR & BE 1k LA GFHLERE
(LFEICHEHT 5 = LoV T h ., EHEE L Ot
I T 0, —H T, ARSI E DY
TR A 7 7 %28 LT Z &k, dilTk
B DR TREME DB D EE T, 4% b,
VHKAEE A > 7 F OERKZHRD TR 1220
T, BRARBENPORIESN DRI LN E
7T

Shiga
Prefecture
Living
Environment
Business
Association
(Public
Interest
Incorporated
Association)
N A SIREPN
BB AR TRER
RS

Chairman

2R

Could you please tell
us about the current
status of
decentralized
wastewater
treatment facilities
in developing
countries, as well as
the legal systems
and regulations
related to these
facilities?

FAFE & REIC
AﬁM@m@ﬁm
D KR, Je OVt
FATAR DIERIEE, B
HE T ok Hricrk
STWNBEDN, T2
REBEOLET,

The status of overseas Johkasou installation is
published annually on the Ministry of the
Environment's Johkasou Website as a survey
result by the Johkasou System Association,
and can be browsed at the following website
(Japanese only):
(https://www.env.go.jp/recycle/jokaso/manual/re
port/jisedai/)

Details on the current status of decentralized
wastewater treatment facilities in developing
countries, as well as the legal systems and
regulations related to these facilities, are
provided in the "WEPA Asia Water
Environment Management Outlook 2024," a
publication of the Ministry of the
Environment's Water Environment
Partnership in Asia (WEPA) project, which can
be accessed and browsed at the following
website:

<Japanese version>
/https://www.iges.or.jp/en/publication_documen
ts/pub/policyreport/en/14293/WEPA_Outlook20
24_JP_Web-a.pdf

<English version>

/https://wepa-db.net/wp-
content/uploads/2025/05/WEPA_Outlook2024 _
EN_Web-a.pdf

200




Affiliation Position Question Answer / Comment from Secretariat
AR ORI KORIZ DWW TIE, BREEE Db
A M THLRE S 27 A ORERER L L
THEARINTEBY, T HP 2Ol T
£ (AKRFEDOHR),
(https://www.env.go.jp/recycle/jokaso/manual/r
eport/jisedai/)
B FE A EENZ 361 2 7y ORI A LB ffi 55 0D 5 Ktk
B R OMERRIZER DA B, BHIFE TSV TE,
BEBEDOT VT KB A==y
(WEPA) HE0pRY) [WEPA 7 27 KB 5L
BHT U MLy 2024) (SEEMZZEEEAS D
TRLO HP 2O AF LIERT D2 LN TE X7,
< H AR >
/https://www.iges.or.jp/en/publication_documen
ts/pub/policyreport/en/14293/WEPA_Outlook20
24_JP_Web-a.pdf
< HFERR >
/https://wepa-db.net/wp-
content/uploads/2025/05/WEPA_Outlook2024 _
EN_Web-a.pdf
Asian Social Field |I am very interested |There are also Johkasou suitable for
Development |Facilitator |in learning more agricultural and fishing communities (called
Bank for Shrimp |about the practical |Rural Sewerage system in Japan). However,
7T BA%EE |Aquaculture|applications of unfortunately, we are not aware of any cases
17 Project Johkasou systems in |overseas where Johkasou have been used in
T EF#SEY |rural and coastal conjunction with domestic wastewater
uY 7 [ |communities, treatment to treat aquaculture wastewater.
» YV —3 % |especially how they |However, as long as the influent volume and
L7 ¢ —)L |can be integrated quality are within the design range of the
K750 with community- Johkasou, it will be possible to treat the
S based wastewater |wastewater appropriately.
management and
aquaculture JREEEOIR LRI THIC LT b b b 0 &
activities. T, LU n, HLRG Y FHAD., T
BT D, IKERMZEYEK & ATEHEK 2 bl T OF
RAEL FATIAFED -y 2 el 2 LT Y A, L
T X a=TAEBT L AR & HAKE DO HE O
SILI AT LD pycipi g, WENCLEET 5 2 & ILATHEE L R
EIIORIS, B |
I a2=T 4 N—R
DK B FETE
#eEoXoTlkE
TEL5MTHONT,
EDHITFEST LITH
HIZHR AR > T
E
Environment |Assistant |I would like to know |Basically, Johkasou is designed to treat the
al Director that which method is|domestic wastewater (black water and gray
Conservation |k suitable for fish meal|water), but not for treating the industrial
Department, production factories |wastewater. However, depends on the condition
Myanmar to reduce BOD and |of influent (C/N/P ratio, waster volume, BOD

COD from
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Sy ~v— discharged water in |concentration, etc.,), Johkasou is able to accept
gy Ly = Asian countries. the wastewater.
T YT EE OB IR ATEYEK (LR %%K)@%
ETHOHEKRN D HzHARE LTRD ., PEEFKOLEIITmE LT
BOD & COD #HIJE [WEHA, 72721, MAKDIKKEE (C/N/P =N
THITIE, EOFE |KE, BODREZRE) ([2X - Tk, #bidix
WL TWDMNER (BRa RPEKREZITAND Z LN TEET,
NG
JICA Sri Officer It is currently The challenge, how to secure the quality and
Lanka i 3= difficult to identify a |performance of the decentralized wastewater
JICA XV Z truly high- treatment facility is common in many other
Nl performance countries.
decentralized In Japan, performance evaluation testing
wastewater system for the Johkasou has been established.

treatment system in
Sri Lanka. While
several systems are
in operation, many
significant
challenges related to

design, maintenance,

and environmental
compliance.

AN Z AT j%b )
T, ElTEMERE

PR PR L /x va
LERFETHZ LT
BUEREE T, 1<
oﬁﬂﬁnﬂ?Aﬁ%
@Lfvifﬁ
0)57 FIX u+ 11%
?xﬁﬁn/774
7 AT HEKR
R AZ R TV E
ER

If the Johkasou manufacturing company want
to produce and sell their product in the market,
they have to pass this test and to get the
certification from Minister of Land,
Infrastructure, Transport and Tourism.

In some Asian countries, research and
development on decentralized wastewater
treatment and the production of factory-
produced plants are progressing. Product
standards and performance evaluation test
methods are being formulated and product
certification systems are being considered and
implemented. To share those situation and
information, MOEJ held the 12th Workshop
focused on “Testing and evaluation system for
decentralized wastewater treatment facilities”
in 2024. Please refer the website below for
more information.
https!//www.jeces.or.jp/en/pages/377/

Gy WP A ALBR R f% 00 i B & MERE 2 & D I D (TR
LM EVHFEIT, ZLOETERELTWE

j—
HATIE, i OVERERTAMh AR EE 23 HESZ S

TWET, dbrfhEsEs Nl 2 8% - ke T
HI2F, ZoORBRICAEK L, BELRERKEORS

ERSGTHOXLENRH D FT,
TVT%ETﬁ\%ﬁ@%m@ﬁmﬁféﬁ%%
WRTIGEFET T FOEENPEALTEY
ﬁ%%@%%ﬁﬁ%ﬁ%ﬁ%m\@%%ﬁﬁfw
REt « BAPHEATHET, T H ORI
EIETHI-0, BREAIL 2024 HI2 [ H7HE
ARAEREF DB - FHMHE) 27—~ & L8
12— v a vy 7B LE L, FEMIE
DUTO7 7% A beZlEWL a0,
https://www.jeces.or.jp/en/pages/377/
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Ministry of |Assistant |How much benefit |First, both centralized and decentralized or on-

Natural Director Decentralized site treatment facilities for domestic

Resources R Domestic wastewater treatment have their own

and Wastewater characteristics and are applicable to different

Environment Treatment in regions. The type of facility to be constructed

al developing depends on the conditions of the target region.

Conservation, countries? The basic premise for this question is that a

Environment I would like to know |wastewater treatment facility is being

al advantages and constructed in an area suitable for on-site

Conservation disadvantages? treatment. The advantages and disadvantages

Department are summarized as the following.

KINE BT BAFE A& EEIC BT D

IR BE B R SYBORMATEHEAKLER | 1) Advantages

] ITENIEED 2 Y |a) Facilities are often small-scale (ranging from
N &7 53 oL |individual houses to apartment complexes and
FAM? public facil'ities), and construction can be '
AUy REFAY o completed in a relatively short period of time,
N ETD 72T from one week to several months, allowing for

early realization of the effect of wastewater
treatment and water environment
improvement.

b) There are many treatment technologies
available for on-site wastewater treatment,
and the appropriate technology can be selected
based on the required treatment performance,
allowing for relatively low-cost construction of
the facility.

¢) In rural areas or areas with water shortages,
treated water and sludge can be easily reused
for agricultural use or landscaping.
Furthermore, treated water is discharged into
nearby streams and ponds, contributing to the
local water cycle.

2) Disadvantages

a) In developing countries, there is no
certification system for on-site treatment
facilities, and information on objective
evaluations of the performance and quality of
specific treatment technologies and wastewater
treatment plants is unavailable. This makes it
difficult to select appropriate technologies and
facilities, especially those with advanced
treatment performance.

2) On-site facilities require appropriate
maintenance and management according to
their respective usage conditions. A challenge
is to develop a management system that trains
maintenance engineers and engages them in
maintenance work.

c¢) On-site facilities require facilities to
regularly remove accumulated sludge and
further treat or recycle it. A challenge is to
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develop a management system and facilities to
implement this.

F 9. AEIEPEKER & U COERNE g & A4
A MERRIE, ENENVREDIH Y, BHIND
Hs 23 &> v . & ORI O % & S D M T
EFTAHIRDSGIEIZ L > TR £, Z DB
ORRSME LTiE, A4 MUERIZ®E L=
WO KRR 2 895 Z L IC R o5 123548 T
Vo TDAV hET AV v FELTFIORLE
7T

1) AUk

O 2/ MR (EAEER D EAEESCAL
Mgk £ ) RIGHENE <, Musgk /a1 E M )
S H £ TOHEBENIB TR L, 5K
LK UEDO NN R T HT,
QA YA MEKLFII1TZ < ORFREAT NFAE
L. DEEZRLVERPEREIZ G U C o) 20 JUER i i % j3e
WU, ey 7o i Cltigk 2 3032 2 &8
TEET,

Q@ U, F72I3KBARE LTV DT
%, ALK R OVGIRD EER A RBIH K LD
BARAR LT WTT, £, WHUKDBHED /N
JISet 7 BTt S v, Mgk o KFEER IS b Bk L
EJraN

2) T AU v b

O EETIX, A vV A bR R 0O FRFER] 23
72 < REE OABRHANCIE KB 7" Z > s OPERE
MBI D BB 2RI B9 B E M AT
T, WU BTl R B AR LR RE
RLFR AT & fg% B L Tk, ZORENHE LWL T
T

@F YA MERlX, ENFENoME RIS T
THEU MR ALETH Y | MR ERET S
ZEHR L, HERFEPLOEBR IS S 5 B BLAH
DOREZNFRE T,

@F VA MiEaklE, MskNICEE I HEE
EHEICH & &, & BT E-1IEFEILT 5
s DS NEECY, A T D E ERARH] O
&R DT A FRE T,

Ministry of
Natural
Resources
and
Environment
al
Conservation,
Environment
al
Conservation
Department

Environmen
tal Quality
and
Standard
Division
BREE S

HERR

Would like to know
the current status
and challenges of
installing
decentralized
wastewater
treatment system in
Asia.

TUTIIBIT DMK
TUHE KA > AT A
DOBEANDOBUR & R

ZHIY 72NTT,

AFENo.3 DAL FEBLTZE W,
Please refer the comments for the Question No.
3.
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RIRE IR

RAEE R

25

Environment |Assistant |How did the Waste |The development and widespread adoption of

al Director Water Treatment Johkasou (onsite wastewater treatment

Conservation |{RE technique build in  |systems) in Japan has a long history.

Department Japan? Traditionally, night soil was used as fertilizer,

BRI and vault toilets were therefore widely used.
H A CHEKALELE T |However, following the 1965 “Nationwide

T ED X HITHEES
N7=DOTL X 9 H?

Flush Toilet Initiative,” the spread of flush
toilets accelerated. In areas without sewerage
systems, the increase in detached houses led to
the rapid adoption of Old Type Johkasou that
treated only toilet wastewater (black water),
with approximately 7.22 million units installed
by 2000. However, due to insufficient legal
frameworks and maintenance systems, social
problems such as water pollution and foul
odors emerged. In response, the Johkasou Act
was enacted in 1983 to protect the living
environment, establishing procedures and
qualification systems for installation,
maintenance, cleaning, and inspection. The
2000 amendment prohibited the new
installation of Old Type Johkasou and
promoted Johkasou (which treat both black
water and gray water), while the 2005
amendment explicitly added the conservation
of public water quality to the Act’s objectives
and strengthened supervisory measures.

The introduction of a performance evaluation
testing system and the strong commitment and
technological innovation efforts of Johkasou
manufacturers have also been key factors.
Please refer to the materials below for further
details.

“Night Soil Treatment and Decentralized
Wastewater Treatment Systems in Japan”
https!//lwww.env.go.jp/recycle/jokaso/en/pamph/

wastewater treatment systems.html

“Operation and Maintenance and Performance
Monitoring of On-Site Wastewater Treatment
Systems in Japan: A Proposal for India”
https://papers.ssrn.com/sol3/papers.cfm?abstra

ct_1d=5210668

HALEN BARTHB IS RICESL ETITE,
WEERHY 9, AARTIE, LRZIERIE LT
ST 18T HRAIEFTNE L L TEL
ToM, 1965 D @KL BEE) 232
IKYE S A VO RN E Uiz, T AGEARTE
WCIXFBEEOEIMIEN, KERA L E R A
LV HEZK D Fx 7 JVER 3 2 B AL B LA 73 20 |2
KL, 2000 £ £ TIZ 722 THNHFE SN E L

oo LU, EEESOHERFEBARH DA+ TH
STl KEFESOER I & O EDN R A
LE L7z, ZEZT, 1983 FICATEEREE O
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2% BATHALREEDHIE Shu, BRIE - PRST AL
B B - BRAD T E CEKHIENEH SN E
L7z, 2000 4 DOIEUIE Tl BMALEF LAY O Hr
BXDNER (1 S VA ORI LA ~ R S HE 2 |
2005 4E DL IE TIZAIE KR OKE ORA
2 HEICHRE S 4L, BEEARH bRk S vE LT,
FAUAE O M REREAM BRI EE DB b A —
— B A DO BEANBAF R T 2 BE & B b BB
FTT, FFLIIUTOERZ 2R Z &0,
“Night Soil Treatment and Decentralized
Wastewater Treatment Systems in Japan”
https://www.env.go.jp/recycle/jokaso/en/pamph/

wastewater treatment systems.html

“Operation and Maintenance and Performance
Monitoring of On-Site Wastewater Treatment
Systems in Japan: A Proposal for India”
https://papers.ssrn.com/sol3/papers.cfim?abstra

ct_1d=5210668

10.

Environment
al
Conservation
Department

BRETIR 2SR

Wastewater
Treatment
Facilities

Y UBEY )

=
AxX

How do you
maintain water
resource? Water
resources is very
important in the
worldwide.

KEWEZ ED LD

Iz

MEFF L CWET 2?2
KGRI IR T3k

WIZEHEE T,

As you pointed out, water resources are
extremely precious, as climate change is
causing droughts and shrinking water sources
in some areas. For example, the Tokyo
Metropolitan Government's Bureau of
Waterworks manages approximately 25,000
hectares of water conservation forests in the
upper reaches of the Tama River, where the
water source is located.
https://www.waterworks.metro.tokyo.lg.jp/kouh
ou/meisho/suigenrin

In addition, some sewage treatment plants
supply its effluent in the surrounding area. In
some cases, effluent from Johkasou installed
overseas is reused for gardening and other
purposes. Local use of treated water from
domestic wastewater treatment plants could
reduce water consumption and contribute to
the conservation of water resources.

KUEZZE ORI 0 FIXDO03384 L 72 0 KPR A
fi/h LT okt b Z Lt ZHRfEOE
D, KEFITIEFICEETT, FlIE, HERAK
ﬁ%f@\mﬁ@%é%WMLﬁﬁ IR B
25,000 ha DKEKEMZFEH L TWET,

https://www.waterworks.metro.tokyo.lg.jp/kouh

ou/meisho/suigenrin

Fo, —HO FAKEMR Tid, ALK AN E L s
TIHEH SN TWET, WIMNIRIE S - EERE I
DNTIE, EDOWEKRNH —FT = 7 72 WA
Hansr—2A45H0 9, HKREREE DOULER
KL CIEAT 52 LT, KEFEHEZED L
KFEDOREIZFGTEDHEE2LNET,

11.

Dhaka WASA
B 1 KIE T
ISR/ I

Executive
Engineer

I want to know about

the sludge

management and

energy recovery from

sludge as well.

Thank you very much for your suggestion. We
will take this into consideration when
considering themes for future workshops.
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78T TIHEWEEEEILHI N EHITENET, K
g4 Ty [GREBEGIEND (RO Y —2 v a v 70T —< a4 581
=7 DEFLF—EPUS | BHICSHETWEE ET,
DNTHEY 72T
B
12. |Goshu Plant I am interested in  |Thank you very much for your suggestion. We
Kohsan Engineer- |learning more about |will take this into consideration when
(Bangladesh) |(Civil) advanced and considering themes for future workshops.
Co., Ltd. 7°Z . b= |decentralized THEWVWETEEZEILHONREH) TN ET, K
FHINBLEE N | =7 wastewater BB DT — 7 > a v T DT —~< it T DRI
77T v va | (kA treatment BEICSETWEREEET,
technologies and
their practical
applications in
developing countries.
FLX, SeiER 25y
B D HEAK AL B Al
L. TOFRER EE
b SIPRAEY L Idliae)
NWTEHIZFEDTZWN
ISR
13. [Department |Chief This workshop is a  |Thank you very much. We look forward to your
of Buildings |Engineer |best opportunity I  |participation in future workshops.
et 5| (Water havetodevelopmy |[E9bHVNRE DS TENWET, KEILFEO T —2
Supply and |knowledge to apply |2 3 v 7~ &Mt BEHLTEY £9°,
Sewerage) |[for the projects
FATHAD handled by the
(#7Kk - T |Department of
ki)  |Buildings of Sri
Lanka.
ZDU—rvay/
L. AU T Ty
RN 7y
MIISHT 2 kg a2
R Dk O T
D
14. |Sleman young - What is the The key principles include planning, design,
Regency expert definition and key = |manufacturing, construction, installation, and
Environment |environmen |principles of a O&M.
al Service tal impact |decentralized In general, when population density is high,
AL~ BRI |controller |wastewater centralized system is more cost-effective,
By —b 2 & FEMAFE |management whereas when it is low, decentralized one is
B A |system? more cost-effective.
ik - How does
decentralization FEARJFAIE LT, Fhl, axEh, BUE, M, B
differ from a . MEREEENEZONET,
centralized system in|—f¥f)iz . A BN KX WIEAITESLEE, /)

terms of efficiency,
cost, and community
participation?

- YRR A E B X
T LADESR L FER
AN 2

S WA AR D J7 23 BTk x < 72 0
S
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SEhERME, 3 A, M
WAtz osMmE v S
BLENG, iy
AT KRR 2
TLhEEDIHITHE
Y EFT?

15. |Centre for — Hope this event may |Thank you very much. We hope this workshop
Economic and address inclusive will help promote decentralized wastewater
Social Studies and sustainable management overseas.

(CESS) development issues [EF9HHVNEHI ZZNVET, ZOU—T gy
Hyderabad with Lesson learning | 773 o2 351F A 4380005 K B O HEWE | 7% N7
TR LA and policy influence. |-~ = L %~ T T3,
s — ZOARY IR, H
(CESS) Ao DFE BUR
AT ITN—FR DAL T,
TFE DO R T BE
72 BAFE DRYEIZHLY
T Z & ZFHS T
E

16. |Dhaka Water [Additional |Is this technique/ |According to a survey by the Johkasou System
Supply and  |Chief technology popular |Association, as of the end of December 2024, a
Sewerage Engineer |outside of Japan? If |total of 64,272 units Johkasou (61,409 units
Authority TAEHAN#  |yes, please provide |Johkasou with a capacity of 50 PE or less, and
X FIKE T the list of counties  |2,863 units Johkasou with a capacity of 51 PE
KB AL where it is adopted |or more) have been installed in 56 countries

and operating other than Japan. Please refer Figure 4.
successfully.

ZOEMEAARESN  (F A AT LB OFRITE D L 2024 4 12
THEHX L TWET [HRBIUE. HARLSD 56 22 EIZAEFE 64,272 1
MR LTS | OFLRE (50 AMELLT OE{EES 61,409 1k, 51
Ak HASH, R (AL BB 2,863 K ERE STV E
HDLTWBEDY 2 |9, K12 2ZHRTZS0,

N TR S

AN

17. |SP vision Solid Waste |Online training on  [Thank you very much for your feedback. Japan
consultancy |Managemen |Decentralized Education Center of Environmental Sanitation,
SP bty =t (SWM) Domestic which serves as the secretariat of this
YLk land Wastewater Workshop, holds seminars for obtaining

Information |Treatment with qualifications such as Johkasou Operator,

, Education, [Share SPOT. however the textbooks and instructors are only
and in Japanese. For your information, the
Communica |[Share SPOT #J{5H |international cooperation organizations such as
tion (IEC) |L 748/ iEHEAk  [JICA may also offer training courses on

Expert WBRIZBE 45 45 |wastewater management.

SRR | hL—=1 7,

BH CERZHEZEILOVNE ) ZTSVET, T
W B - JRT o D AARBREEIERM AT & v Z — TIIE Ll
a3 o= 72 EOBEBIGO T O E S %3 L TE
—Yar=x DETN, TXAMCHEMOMEHEHRITHATED
F A/N— | HTY, 72k, JICA 7o & D [E B B Tl

HKERICET 2UHE 2 — A 2R T TV DS
NHY FET,
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Overseas Installation Achievement of Johkasou

As of the end of December 2024,

source: Johkasou System Association (JSA)

[ UK Small 96 units, Middle/Large 3 units |

Uzbekistan Small 2 units, Middle/Large 2 units

‘ Pakistan Small 4 units, Middle/Large 1 unit }»

India Small 175 units, Middle/Large 990 units

Russia  Small 2 units H>

I Nepal Small 1 unit, Middle/Large 4 units I

United States Small 15,137 units,
Middle/Large 36 units

Germany Small 495 units |

] Vietnam  Small 996 units, Middle/Large 528 units |

Greece Small 10 units

Bangladesh Small 29 units,

Middle/Large 50 units

Mexico Small 15 units

Hungary Small 3 units

< Myanmar Small 866 units ,

Middle/Large 282 units

Romania Small 209 units

Thailand Middle/Large 7 units [ crrbs

Honduras  Small | unit

=

SmaII 11 units

Italy

China Small 30,641 units, Middle/Large 18 units

Algeria
Medium/Large

Laos Small 5 units, Middle/Large 4 units

|| CostaRica Small 2 units

8 units
Libya

Taiwan Small | unit, Middle/Large | unit

Panama
i

Middle/Large 1 unit

Medium/Large

Philippines Small 49 units
Middle/Large 7 units

Korea
Middle/Large
1 unit

Grenada  Small | unit
77 s

| Arab  Small 3 units
Middle/Large 1 unit

South Africa Small 45 units

Mozambique Small 1 unit )-

Palestine Small 1 unit

*|| Sri Lanka Small 533 units
Middle/Large 390 units

- "’~27| Palau Small 17 units, Middle/Large 5 units

Micronesia Small 2 units

Small 1 units Papua New
Guinea

Middle/Large

= 7 | Malaysia

Singapore Middle/Large 4 units [+

Ind ia Small 247 units, Middle/Large 401 units

s

lSyria Middle/Large 1 unit &
s o 1

Tanzania

‘ 1 unit

Mediu/Lsgs 1 dinit : A lia Small 11,194 units, Middle/Large 62 units
/Larg
Kenya Small 166 units | Irag Middle/Large 2urits | e I —
: 3 " mall-scale Johkasou (less than urits
Middle/Large 12 units ‘ | Oman Small 414 units Kuwait Small 2 units Medium/ Large-scale Johkasou (more than 51 PE) :2,863 units

Mauritius Small 1 unit (I JordanSmall 6 units
Middle/Large 15 units

Maldives
Middle/Large 15 units

Total 64,272 units
The figure shows that the installed number of Johkasou overseas (56
countries) by the JSA members until the end of 2024,

Zambia
Medium/Large 4 units

Iran Small 1 unit DJ|bout/|

K Text boxes filed with yellow mean that the installed number of
Johkasou exceed more than 100 units.

X 12 H b akE I

RETE B 6 R i o 2 7 4
TN

2)T7—0 a3y TRTH

(2B % WA s

(AR > 2T D) K0
— HR it

Question

Answer / Comment from Secretariat team

Thanks for the brainstorming workshop on
Decentralized  wastewater  treatment
systems in different region. I want to know
more about the Decentralized wastewater
treatment systems, especially operation in
Bangladesh.

I have one suggestion for the future
workshop, please include a technical part or
visit any treatment plant in Japan, and

make it free for students who are
interested.
Bk & 72 HU T 380F 5 oy UMK L o 2 7

LIZETETVA VA= T - U=
vavTEREWETEE, HbunEH X
WE L7, ’“ﬁkﬁ”ﬁbkﬂ VAT L, R
N TT =2 llBT5EHBIZOWVWT,
HoLFELIHY e o TunET,
LEH%DU—7 v ay FITONT—DOREN
b FET, IR %G D DD, Hi
OEEiER 2 Fe L, Bk & 5 A T
ﬂf%ﬂﬂf%éﬁ/ﬁpbfwtk Tﬂi&
BEd,

Thank you very much for your feedback. We will
consider whether we can include technical content
in future workshop topics. While Bangladesh's
population is growing, many areas lack sewerage
infrastructure. Therefore, we believe that the
introduction  of  decentralized  wastewater
treatment facilities such as Johkasou would be
suitable for many areas. While technological
development 1s certainly important for the
widespread adoption of decentralized wastewater
treatment facilities, not just in Bangladesh,
institutional systems are also crucial, including
mechanisms for proper construction, sustainable
maintenance, and inspection to ensure effluent
meets standards. Anyone can participate in this
workshop free of charge. For your information,
international cooperation organizations such as

JICA may also offer training courses on
wastewater management.
TEREHEZESILDHOVNE S ZSWVET, 5%D

T— a7 O7—<IHINNRARE G5 Z
EDRHED R LT E B ET,

N T7FyvaTIIAALHEZTWS ), FK
WA 7 IR SN TR WIS 20 8 i
FTOT, Bl e & OGRS gk OE A
Sl Lo Mk b 2V EHER S NE T, N T Ty
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Answer / Comment from Secretariat team

VIR BT, NG K AVER R A N S BT
I, HANBRR b i EE T, WYNC THEN TD
DT O ORI, HERFE B RRERIIC FEhE S U5
72O DA, ALBK DB FEAEE 7 U 7 LTV D0 R
BT DA, L, HIERR AT AL EEICR
DET, ZOUV—7 T ay FEEETHERTEINT
D2 ENMkEST, 2B, JICA 72 X OEES W 1%
BACIX, VEKEBRIZHET HHE 2 — A FE ALK T TV
LHEENRHY ET,

I would like to know how sludge removal
companies in each country make their
profits.
FEOHISI SRS EEOINRITLED LD
IZLTHRLNTNDDONEHMD 72T,

In many countries, sludge removal companies
(desludging vendors) collect fees directly from
homeowners and other users of decentralizes
wastewater treatment facilities, such as septic
tank. However, in some cases, sludge treatment
facilities are underdeveloped, or the cost of
transporting the sludge to the treatment facility is
higher than the sludge treatment fee, resulting in
a noticeable number of cases where the extracted
sludge is illegally dumped in rivers or mountains.

It is necessary to promote decentralized
wastewater management, including sludge
management.

% < OETIE, {Hlesl S Hh& EH1TFH IR EDIHK
Pz 2R A LTV 70 bR, B & il L
TWEd, Lo, HRAER RS REF CH -7
D BT R XD B IGTRLER IR ~ DA EE 203 5
WIBEDRH Y . RIS 5] & PN TBIRSAR A
BEIND T —ABRANLLET, HREHELZD T
ST AKE A HEE L TS MERH Y £,

I would like to suggestions that if there is
the system easy installation and O & M,
you should present how to use in
developing countries. So, we can
understand and apply in our countries.

R EHERFEENE G IRV AT Db

X, @ EETORAGELIRR L TN
FuTEEnE+, 2290 Bebb
Hfg L, HECTHEHTE 2L 1k &

7

Thank you very much for your feedback. We will
take it as a reference when considering themes for
future workshops. For your information, Johkasou
is high-performance decentralized wastewater
treatment facility, and the staff involved in their
installation, construction, and maintenance
require specialized knowledge.

CEREHEEOLLUNE I TS VET, 5%D
T—0vavy7O7r—~<ERitT 5BIcE2ZIC Lz
WEBWET, Jeds, mTERE R A BRI K AL EE it pR
Th DX, &l THEOHRERICHT- 28
W2 BRI R D DIV E T,

It was a half-day workshop, but since I was
attending while also working, I found it
easier to participate if there was a rough
idea of break times and other schedules.
Issues with septic tanks and other
decentralized wastewater treatment
facilities, such as maintenance and design
standards, have been common for many
years, and it seems that the current
situation is difficult to improve. I realized
the importance of integrating technology
and institutional support as part of
strengthening the system, rather than

We apologize for the lack of information regarding
the progress of the workshop, such as break times.
We will strive to improve this for the next event.

In addition, regarding the overseas expansion of
septic tanks, we appreciate your opinion that
rather than simply expanding Japanese septic
tanks overseas, we should position it as part of
strengthening wastewater management systems
and provide technical and institutional support in
an integrated manner. We also very much
appreciate your opinion that future workshops
should focus on examples of septic tank use in other
fields, such as industrial wastewater treatment,
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simply deploying Japanese septic tanks as
is. Furthermore, while I understand that
septic tanks were developed to deal with
domestic wastewater, I wanted to know
whether they could be applied to other
fields, such as industrial wastewater, and
whether there are any examples of their
application.
PAOT—I a7 TLER, BHOHE
%L AAT L CHE#E L T ez, IRERERR
REDBBIEORZNH DL ESMLLT
WEK U E LT, HEFFEBLORGHAERE L W
o7, AL RE R DO D 5y B PE K ALERRR
il ZB 2 BIT, REICOIZVILHELT
BO, WEPELVWIRSH D KD ITEN
FL, BROHALEZZ D E £RHT D
DTERL VAT LDk DO—E & LT,
ety & HEREEE SR 2 — R e LTIT 9 HEEL
PEZ B U E Le, £, {3 AEEdEK
KR E L THRBEINTZ EIFHEMEL T E
T, PEFEFEKI R 2R S D43 BRI b i
TEHAREICHIN TS HEF N DO
MICONTHHD N EEKCE LT,

rather than just domestic wastewater treatment.
We will take these points into consideration when
determining themes for future workshops.

W72 8T — 27 v a v 7O#EITICE L THo7
JEHDNHEE TR o T2 & OffER., FLIR® D
A, WEl, V—7 v a vy 2T HBICd#ET
5 XDV EBNET,

Tz, b OMEINEBRIZE LT, BARDELIE %
WM E D E L BT 5D TIEAR < 1GALFE Y 2
T LIRb O —E EALERTT ., Bt & W R R A
—RHNZED TN RE, LOTHFEEZHV N E D
TEWET, £, KELEOY—7 v a vy T DOT
—< & LT, AIERHERER S T Tidie <, FEEFEK
KR 78 Ef oD Sy B2 381 B LS OE F A & B
EFCEEI D, EOTEEELHEZEO LDV L
FZEWET, A%, V—rvav T DT —~%%
Bt 28I B IS W& £,
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