7.3 Center for Material Cycles and Waste Management Research, National
Institute for Environmental Studies
€S NIES, Japan

Brief introduction of the
performance testing method
for a decentralized domestic
wastewater treatment plant

"Johkasou" in Japan

GKS NIES, Japan
Johkasou .

The Building Standards Act

Johkasou must be installed when domestic wastewater is not
discharged to public sewerage.

What is Johkasou?

1. Wastewater treatment facilities which are produced
according to the structure standard enacted by Minister of
Land, Infrastructure and Transport.

2. Wastewater treatment facilities which are certified by
Minister of Land, Infrastructure and Transport.

Various distinctive Johkasou can be developed to meet market needs
such as compact, low-cost, and advanced treatment.

Johkasou certified by Minister has been a staple in a market in the
last decade.
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Procedure to get certificate (€S NIES, Japan
for a new product

Step 3: Certification Apply with (" )
W] Evaluation document Manufacturer

Ministry of Land, s
Infrastructure Certificate

and Transport

oA AR B~ ﬁ

Theuling Cererof o, , s
Step 2: Evaluation Apply with the = T
Test r‘epor‘l‘ Factory of A company
Lbesignufed per'for'mance ] < Source: A company HP

evaluating organization .
9 org Evaluation document

0] —oumzA AR 5~ G
The Buiding Center of Japan_, |

Step 1: Testing
. Testingbody | =

Apply for the test

\\
0 duc" o
New Pr ‘

Test report ki j

4

v

€S NIES, Japan
Brief introduction of Step 1: Testing

(O Two types of testing methods |

Water and room :
[ e ot e

Field test No-control in the field or 48 weeks including winter
simple building (13-25°C) season
AT Minimum 8 weeks with two
@» con‘rr'glled chopt  Confrolled at 13°C or 20°C test products
inside the building Minimum 16 weeks with

term test one test product

@ BCJ implements temperature-controlled short term test
in our research laboratory.
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Brief introduction of Step 1 T@i’)’i@i Japan

ko An outline of the temperature controlled short term test with one

test product (for 5 PE, 1,000 L/day)

4w aw ™ dw e :Influlenf poﬂe.rh (;3 L/Ti-n)
. . 2 1.5Q -E— 250 +—— m—t———
Q % i g 200 v == ‘ 7 =TT
Water —1Q ; S ™ arhe s
volume! % | E M LI
. ' : S P ] B RN D A
Temp. 13 C < 5 20 C Scenario 6 7 8 910111213141516171819202122
Temp- Change Time 13 15 17 ﬁ_'me] 23 1 3
* Frequency of water analysis
- once a week for 16 weeks
* Acceptability criteria
- meet target water quality over 75% (12 times)
6
sl Domestic wastewater for the test @6 NIES, Japan
£:00-12:00

®

7:00-12:00 a= Ja:;
5 bm ; : i Transfer DWW by

vacuum pump

Domestic wastewater

v v ¥

Centralized domestic

Transfer DWW
by vacuum

Storage tank wastewater treatment plant

Cooling apparatus

pump

BOD: 200mg/L
T-N:45mg/L

T-P:5mg/L

Methanol, phosphate, $S: 160mg/

Urea, toilet paper

L

Required amount of regents ?ezgfge Dz()W\'Iz
Heat exchange is determined based on the " oF
] turbidity
transfer during Heat exchange
l 7:30-8:00 £y
U | Test product Composite
/ \ sampler
———mi L
v
® 6 (P >
Storage tank Supply tank ~Hot
13:00-7:2(3 cool the Testing
QWW o RT. 8°C / room
R.T.13°C or 20°C Tank
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€S NIES, Japan
Influent and effluent water quality

[O Average influent water quality

BOD COD 5SS T-N T-P
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Min 180 145
Max 8.6 220 110 15 50 6

[O Target water quality which is declared by applicant

BOD CcOoD T-N T-P
-

Example 1
Example 2 20 30 20 20 -
Example 3 10 20 10 10 1

Common evaluation items

pH: 5.8-8.6, Coliform group: less than 3,000 N/mL .

€S NIES, Japan

Challenges in Southeast Asia
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€S NIES, Japan

Sustainable Development Goals

SUSTAINABLE

DEVELOF‘P:ﬂ?NT =::.'-QALS
- B
Ei_Fei
BLoEER

MDGs
Sanitary issues

Open defecation
Bucket/container

Pit latrine without slab
Shared

No tank/sewer pipe

.]\l iE

=

Goal 6.3
Halving the proportion of

untreated wastewater by
2030

SDGs
Environmental issues

Primary treatment
Secondary treatment
Tertiary treatment

€S NIES, Japan

Coverage of centralized sewerage

100
M Sewerage Treatment
2 80 Coverage
o 60 (Black Water and Grey
s o Water)
s | Less than J %
g 40
]
Tl | X
£ o L )
o g & © © © © e © ©
- S & & © © © © & © ©
R EEEERE
i = - o
g § 2 2 s E f 83 3 3§
A = = g E g ‘g £ T:. **Except in Saba h and Sawawak
© - ©
a - () -
= g - o province

Country(Year)

- Decentralized treatment systems!!
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Decentralized treatméfitMes 2w
facilities in Southeast Asia

MDGs m) SDGs
Ldy &<y
27‘9:70 13gBOD 40gBOD ‘

Gray water Black water
Sanitation » Environmental
condition condition
Regulation HES NIES, Japan

* Ministry of Environment and Forestry has issued new
effluent standard for domestic wastewater (2016).

« This new and stringent regulation for domestic
wastewater is a major step forward to improve water
environment.

P
100

BOD mg/ L

cobd mg/L z 1oo
1SS mg/L 100 30
Oil and 6rease mg/L 10 3)
Ammonia mg/L - —_— 10
Total Coliform N/100 mL - —> 3,000

Discharge L/person/day - 100
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(€S NIES, Japan
The Stakeholders Meeting in

Indonesia

To tackle this urgent problem, we have launched "the
Stakeholders Meeting on domestic wastewater
tfreatment” in 2015.

Central gov. Industry-Academia-
l‘ M) Government Collaboration
1:%! Manufacturers o —
e

Local gov.

_ _ €S NIES, Japan
Summary of discussion

 We need more manufacturers to -

§ ‘.-"r‘“ —_—

distribute domestic wastewater
facilities in all Indonesia.

* However, it's easy to make a profit
if they produce poor performance
and/or weak tanks.

~ € )
To eliminate low quality treatment facilities from the market

A

Performance testing method and Reliable
certification system are required!!
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7.4 Civil & Environment Engineering, Toyo University

Significance of this study for the Workshop

Summary
1. Proposal for treatment process for low-volume,

high-load effluent
2. Proposal for means of greenhouse gas emissions

reduction
o ——
Objectives
1. Contribution to “halving the proportion of
untreated wastewater” in the SDGs

2. Contribution to “the mitigation of greenhouse gas
emissions”in The Paris Agreement (COP21)

Transition of johkasou development goals
Sewerage: 97.9%(2015)

100% .’.__.,_.—4—-.—0—..
— A
— /./° P Wastewater: 90.4% (2016)
9 |
5 60% A o
2 /'
HD 40% . —e NEBRE
20% S.ewerage Act Johkasou Law — 2 TEEEE
i i I
0%

1950 1960 1970 1980 1990 2000 2010 2020

5 T 3 73
Aquatic infrastructure coverage ratio in Japan | Downsizing

= Sanitation - Sanitation + Environment

_ T -I * Diversification of influent
. o l - Global warming countermeasures
hl f;;:‘l * Maintenance efficiency improvement
. ‘ Combined johkasou - Earthquake-resistant structures
Single johkasou (black water + grey water)
(only black water)
FY 1980 1990 2000 2010 2020 (o)

* BOD removal - BOD, N, P removal
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The system to minimize environmental loads in the water cycle

Water conveyance reduction m Water intake reduction -
ooom || ' %
Water resources

1 ‘ Water supply  Efficient use of
Kitchen refuse water resources
(waste disposer) Sludge treatment
2% t, tn. Advanced
treatment
5 B e >

e | Aquatic
( jl w Influent =14 environmental
. / ot Effluent i
= Energy-saving diversification e load reduction m—
Water-saving Plumbing system
Greenhouse gases

devices
(GHGs)

River=Lake

Ecosystem GHGs

Water pollution prevention = Sanitation security = Biodiversity maintenance

Build the system to minimize environmental loads in the water cycle

Water resources security, Carbon reduction,
Promotion of water-saving devices available in emergencies

O Efficient use of water resources, Carbon reduction,

Promotion of water-saving devices for water use in emergencies
Low-flush toilets

Maintenance = Improvement of QOL (Quality of Life)
Sanitation security

Toilet cleaning Functionality
Waste conveyance
D:l Other water-saving devices (shower)

Hot water saving Functionality
Energy-saving devices Carbon reduction

i Correlation coefficient of
WaSh!ng MECl greenhouse gas emissions
macnine with water consumption

Bathroom tap

Water-saving devices for ordinary homes (example) 0.20kg-CO, m™-water
= 2

Water-saving devices contribute to efficient use of water resources,

reduce carbon, enable use of water in emergencies
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Aquatic environmental load discharge and greenhouse gas emissions

Aquatic environmental
load discharge = Water quality X Water volume

Advanced treatment l ‘ This study

Advanced treatment reduces effluent
concentration, requires heavier facility

(higher blower capacity)

Reduces aquatic environmental load
discharge without heavier facility

Energy consumption rises® %

e Greenhouse gas emissions?
Greenhouse gas emissions increase

3) Japanlnstitute of Wastewater Engineering and Technology: F7KMIBIS (CHI 2 T )L F —<H I AU IR T 21FHTER
(Japanese), pp.15-16, 2009

4) Reiji Suda et al: Trend Analysis of Specific Energy Consumption at Sewage Treatment Plants, JSWA Journey, 45, 552,
pp.107-112, 2008

5) S.Soda.etal:Statistical Analysis of Global Warm ing Potential and Eutrophication Potential, and Sludge Production of
Wastewater Treatment Plants in Japan; Journal of Sustainable Energy & Environment 4, pp.33-40, 2013) @

Scope & object of johkasou greenhouse gas emissions study

© Scope of johkasou greenhouse gas emissions study

Disuse

Manufacture [ | Installation

Electricity (blower)

Ic
n
(0]

Maintenance

Cleaning

Sludge treatment

Legalinspection Energy generator |:|

‘e

Non energy generator
Emissions from
? ~ | relative activities I:I
(over 90% of shipped johkasou)
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Purpose of study

© Assess the influence of water-saving devices on johkasou’s performance

and greenhouse gas emissions
— T ST,
s
.(‘ Greenhouse gas l)
@ CH4, NQO \\,L'/
e R Po=

. >

Influent volume decrease? K@ Johkasou's
Waste concentration increase? 2 performance?
> —

Introduction of .IE
water-saving devices :

Assess the influence of water-saving devices on johkasou’s performance

Existing johkasou

and greenhouse gas emissions

* Influence on effluent quality before & after the introduction of water-saving devices

* Influence on GHGs emissions before & after the introduction of water-saving devices

Summary

Decentralized small-scale johkasou is easily influenced by users’ water use

Unstable performance Increased GHG emissions
Water-saving Circulation from aerobic chamber B Counter-

: : Flow control function |
devices to anaerobic chamber measure

Saving water by 22%

C =N reduction GHG emissions reduction

= Reduce BOD load by 24 8% » Reduce GHG emissions by 38%

@
= Remove N by nitrification = denitrification 2

Efficient use of water resources* Aquatic environment protection*
Global warming countermeasures

Decentralized small-scale johkasou
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7.5 Johkasou Navigator Certification Organization

Contents

(I) Intro - NPO Johkasou Navigator Certification Organization
(II) Business system of johkasou in Japan

(III) Operational management and its optimization
(IV) Business model of diffusion

(V) Summary - utilization of sustainable johkasou system

(I) Intro
- NPO Johkasou Navigator Certification Organization

Logo mark

+ Assessing and certificating domestic wastewater treatment technologies,
products and services

+ Spreading and developing johkasou system for urban development and life
quality improvement

+ Training, supporting business management and municipal administration

+ Supporting overseas technology transfer and international businesses

+ Building networks between academy-industry and public-private for
aguatic environmental protection
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(I) = 1 Activities

N T

Presentationand lecture

Visiting research

(I) = 2 Assessment-certification system

Points of corporate engagements

Decision-making .

Environmental load management
Qualification registration management
Maintenance management and legal regulation
Maintenance checklist

Inputs and outputs of business activities
Environmental business system

Business management planning
Environmental control policy

Correction management of environmental
control system

Training, education for emergency
Quality management

Inspection management

Chemicals management

Machinery management

Water quality maintenance/development
management

= Assessing and certificating the appropriateness of a range of
johkasou business engagements
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(IT) Business system of johkasou in Japan

® Flow chart for installation
(according to Johkasou Law) Start >3/year | 1/year | 1/year

Legal Mainte- Legal
inspection nance

/O Information managemenf\
O Procedure management
* O Supervision/education

4 Maintenance
company

-

m

. < Cleaning
company

[l

Municipalities

(II) - 2 Solutions for spread of the johkasou system

—_

Accessto installation and maintenance state
Information management for guidance on unmanaged plants
Accessto information aboutinappropriate johkasouand its supervision

Promoting the legalinspectionand the effective use of it

Promoting the transfer from cesspools to johkasou
Planning and reviewing domestic wastewater treatmentscheme
Appropriate black watertreatmentduring disaster

Residents’inquiry/claim handling system

| o N O e @ D

Business management forjohkasou promotion businesses
. Information collection for policy drafting (development scheme)

ol
o

11. Business efficiency improvementand costreduction
12. Black water/sludge treatmentscheme
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(III) Operational management and its optimization

1. Municipality-led promotion

2. Establishment of maintenance management
system

3. Realization of appropriate operational
management (supervision system)

4. Development of johkasou-related
corporations and their skills

5. Waste treatment (sludge etc.)

= Proposing the johkasou operational management
system that uses ICT

ICT Service Utilization

Operational status monitoring
= Appropriate effluent control

New/Change/Cancel state
Construction/Maintenance/Inspection/Cleaning state

Administration

¥

Johkasou information management u 3 I ——————
= Promotion of database! { - = Promotion of appropriate use!
(Construction/Inspection/ ! (Inspection result/Contract
Cleaning recording) R contents/Scheme)
Y
5 ~
Corporatio User

1. Standardize the unified management system using ICT!
2. Make management more timely and precise (PDCA and correction)
3. Effectively reduce municipal labour and operational costs
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]
Main functions of ICT system

Objectives Function Description

Diagnose the management status in 4

1. Operation diagnosis phases
Technical knowledge free! Easy check

1. Correction

» Detect malfunction and notify the

2. Malfunction detection Soliitions

Access to state of installation/operation

3. PDCA state Access to state of certificate/register

2. Unified management

Enable access to distribution of installed

4. Map johkasou
+ Promote the efficiency of on-site check

3. Operation efficiency 5. Database + Promote the johkasou database

@ Appropriate operational management even for beginners!
‘ ® Unified management enables access to the status to
improve operational efficiency
® Supports service quality improvement of companies
and supervisors!

e —— = e
Maintenance user number! | 562 |
| situation of Johkasou Status
1 Name 0001 Detail [ -
2 Name 0002 Detail I . -
3 Name 0003 Detail 4
4 Name 0004 Detail ] Unpublished .
> Name 0005 el - This point system that
6 Name 0006 . can easily understand
7 Name 0007 Detail K 3 . Operat|0na| StatUS.
8 Name 0008 Detail 3 L
9 Name 0009 Detail 3
10 Name 0010 Detail 5
11 Name 0011 Detail 5
12 Name 0012 Detail 3
oo T @ Normal C;tw‘:‘;h-.Ahv—rworma\

) — e Legal inspection abnormal number
| Maintenance abnormal number R TEREHGH 1157 jnspection

Samplel Main Menu
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Basic Agreement Standard Schedule Inspection Cleaning 755 | egal 11¥%%* [ epal Irregular Basic Ledger
info. info. info. | info. A resuit result inspection inspection info. info.
——

2016 £

[wonen | ([IEEER) () (T (TRVT) () () (e () |
Apr. © [}
May. O °
Jun. O [
Jul. O o
Aug.

Sep. ®) (]

Oct.

Nov. O [ ]
Dec.

Jan. (@] °

Feb.
Mar. O [ )

m Patrol m inspection n Cleaning m Payment

Emergency

Sample3

No. 0000220100
{ERER Name C m
Basic Function Water quality
| infomation | infomation Regulation value 2016
G-~ Maker name B - - a
PIRF5 Type of treatment method
Apr. ° ° al inspection resulttabl
Biz Type of Johkasou g L<2 =

HWMSRBEHS  Type of code May. o
Ryt 3 - st
BEHS MMEE  certification code Jiin. ‘e gastd R - sl

TiRBES WmbhE Subsidy registration number

BEHES PN Serial number of johkasou Jul.

MEHES KT Serial number of Pump
A 5 Sep. Notice by Management company
8 Oct. °
Nov. °

TR rARIBY
1t Management company name Dec. °
{¥PR Address of Management 3

company name arl
843 Inspector name Feb. o
MBS Phone number Mar.

MT%E Contractor company name

} el
Wi Cleaning Contractor company name - Patrol inspection m Cleaning u Payment ‘

Sample5
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Potential of ICT

Regional | Maintenance |
Information . information
User
. information |
| ICT Sensor |

technologies

" Statistics/Analysis

technologies Monitoring |

technologies

Al Automation

technologies | ‘ technologies

For better application of johkasou system
-Promotion of IoT
-Utilization of educational system

(IV) Business model for spread of johkasou

Local production local consumption
Job creation

Public sanitation

Energy

Low-populated areas :
Disaster countermeasure

(rural areas etc.) \ \ ‘ ‘

echnical suppo! | *
e
Vot 1

VAW

), -l |
[ S~ :
\l Installation Maintenance/clea Collection &
Johkasou hing/inspection Sludge transport Collector
; 4

% generation .

& K ®

\’\f o

= o, s

A X S :

: % seeding agents 4 £

= % bl das Deodorant =

® % 5

c 4‘6 g

w N =

i Non-flush S

toilet
> .
Hauid fertiizer Recycling Waste reduction
Dewatering/compost Sludge i
generation Energy collection

recycling facility

Biomass power
generation
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Utilization of sludge

Dried sludge

Compost

Odour
suppressor

Livestock excreta

Seeding agents
(function adjuster)

Wood chips

Sludge generated during the process of wastewater treatment can
be recycled and reused as treatment function adjuster for johkasou

(V) Summary - utilization of sustainable johkasou
system

4 N\ 4 - 7 N\

O Municipality-led OBusiness system O Operational
promotion construction management correction
scheme development Management optimization

= Contributes to local

development = | egal system = High utilization through

+public sanitation scheme construction technology cooperation

+job creation +Installation ICT

senergy *Maintenance +Sensor

+waste treatment +Cleaning +Control

-disaster +Inspection 10T

countermeasure +Waste treatment

Approach to the sustainable development of
wastewater treatment plants!!
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