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1. Water cycle, Safe water, Acceptable risk.
KIEE, REMK, FET %%)UX’J

2. Key of purification in nature is food chain.
Refocus to Slow Sand Filter.

N

3. Algae and animals in Slow Sand Filter.
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5. From JICA training in Miyako-jima, Oklnawa to Samoa

Ecological Purification System (EPS)

0. Introduction: Phytoplankton, Reservoir study, Meet Slow Sand Filter,

= E.%JICAEM’%\UH':ET’\ 109-124
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80-108
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6. Safe water for rural people by EPS in Fiji
45— DR £ T~ 125-147
23
7. Aerobic condition is essential for EPS.
EMEFCEEBRNBE | 148-157
i ; 10
8. Confirm by yourself. Don’t believe commercial.
Trust your true sense. § \’CEE#&)J:')O 158-172
Ll v &
15
JICA traln/ng in leosh/ma in July, 2024. 125



e 2 ™ JICA‘tralmng in Mlyako .Jl‘ma |nAug.'2011
Mr. Vishwa Jeet from FI]I asked me many questlons durlng the training in 2011.
New Constitution of Fiji shall come £
on 7 September 2013. p24, No.36.

CONSTITUTION

OF

36. Right to adequate food and water | BEitzEriy

36.—(1) The State must take reasonable measures within its available resources to
achieve the progressive realisation of the right of every person to be free from hunger,

to have adequate food of acceptable quality and to clean and safe water in adequate
quantities.

Remember Three Steps He remember these words.
1. Knowing is NOT enough, we must APPLY it to something useful.

2. Willingness is NOT enough, we must PUT it into the PLAN and ACTION.

3. Putting the PLAN into action is NOT enough, we must ACCOMPLISH the goals.
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New plans for
cleaner water

c
Holiddy Thn:

w water treatment system, hosted
\J an .;.\J;Eomr Water and in collaborstion with

He returned back to Fiji, he made
a model to make safe drinking
water by EPS technology at the
yard of Department of Sewage

The PM had attention for EPS display 4~  &nd Water. Water source was rain
during the World Marine Time Day on Sept.  harvesttank.

28, 2012. Our Director informed the PM on

the functions of the EPS and reference to

\
JICA was made. \ https://www.yout

Kick off Workshop on Jan. 16. 2013. at Holiday Inn. ube.com/watch?v
Commander Francis B. Kean, Permanent Secretary, =WxAGhix7e40
Ministry of Works, Transport, Public Utilities. :

The Fiji Times ONLINE

Quality water for all

Priya Chand
Thureday, January 17, 2013

WITH the new Ecological Purification System (EPS) in
the pipeline, water quality enjoyed by urban people can
now also be made available in rural villages and

mmunit

the Japan International Cooperation Agency (JICA) in
Suva yesterday, revealed that EPS was an economical
and ecological way of purifying water.

Works parmanent secretary Commander Francis Kean
said the vision to provide safe adequate wster and
efficient sanitation to the whole population in Fiji was in
government's roadmap

" - . 3 i % o> S e g S ST S SO LA
'About 70 per cent of our rural popuilation drink water e S R Bl R TR e 127
directly from creeks and river sources which sre most 5



EPS technology is our technology for ours.

THE FUIAN GOVERNMENT We can make it by ourselves.

4 KALOKOLEVU VILLAGERS WELCOME ACCESS TO CLEAN DRINKING
%" WATER

<% 7/17/2013

More than 270 villagers in Lami now have access to clean and safe drinking water thi
b ecological purification system (EPS), thanks to the partnership between the Departm
I | and Sewerage, the Water Authority of Fiji (WAF) and the Japan International Cooper:

" § (JICA).

& &

-

The EPS, which is the first of its kind to be installed in a local rural setting, was comr
the Ministry of Works, Transport and Public Utilities permanent secretary Commande

in Kalokolevu village, Lami yesterday.

Ecological Purification System in Fiji, Z::n::i;b::; Eeglnnmg of Ecological Purlfl.cat.lon ,a-“
2013 for Safe Drinking Water - ystem (EI_D__S) to make safe drinking '™
YOUTUbE/ 3:05 igh better accessibiIiL,\Ai,ater n FIJI / 1:45 ey poorit
https://www.youtube.com/watch?v Change, Peace and Progress https://www.youtube.com/ 2ble Deve
=kbCaSAACQZ0 watch?v=wxAGhjx7e40

Reverend Uraia Peni Volavola, left, JICA Fiji resident representative Shumon Yoshiara and Ministry of Works

permanent secretary Commander Francis Kean cut the ribbon to officially commission the new ecological

; u out the new ecological pi ion system
purification system at Kalokolevu Village on




EPS technology is our technology for ours. We can make it by ourselves.

TUETACT
Opening ceremony of publictapon  —
" FH IAN GOVERNMENT September 11, 2013. at 2nd Eps.  —
/Q NAVATUVULA VILLAGERS GET ACCESS TO CLEAN DRINKING WATER
9/12/2013

Improving the living standards of the rural communities through better accessibility to c
safe drinking water and sanitation is one of the key priorities of the Fijian Government.

This was highlighted today by the Ministry for Works, Transport and Public Utilities permr
secretary, Mr Francis Kean at the commissioning of the second ecological water purifical
(EPS) at Navatuvula village in Sawani, Naitasiri.

The first EPS was commissioned at Kalokolevu village in Lami about two months ago.

Mr Kean said his ministry’s aim is to install EPS into rural water supply systems to ensui
removal of contaminants before water is consumed.

“The incorporation of the EPS into rural water projects will take place after further moni
the results of the pilot projects by the Water Authority of Fiji (WAF),” Mr Kean added.

Villagers of Navatuvula, Naitasiri have a reason to . ]
smile, thanks to the governments of Fiji and Japan. Quallty Water fOI‘ A” : Safe and

From yesterday the villagers started drinking safe Clean Water Project in Fiji,
and clean water, commissioned by the Permanent 2013 - YOUTUbE/ 7:43
Secretary for Works, Commander Francis Kean.
The water is supplied through an ecological
purification system (EPS) — similar to traditional
mineral water production.

https://www.youtube.com/
watch?v=Vrr2EOS1PMA
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= Water
8 source

Settling

Sediment

EPS was settled between the existing distribution
pipes of non-treated water supply. A public tap system
of water supply for germ free safe water was proposed.

storage tank

-

heavy
muddy
matter

Existing system in village
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Trap and reduce
muddy matter
by gravel tank

URE: EPS:

Up-flow "

: Ecological

Ei?tlé?hmg Purification
System (natural

e i down flow)

EPS can provides 6 liters per person
of water for drink and cooking.

: BALANCE Tank :
Siphon  gyer-flow to keep

Complete
purification
by sand tank

;]'t tap

break  gentle flow for EPS

over-
flow

8P buplic

po e

safe and delicious
drinking water

Store the germ free,

EPS (Ecological Purification System)
for germ free drinking water
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There are so many
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Insurance layer for adhesion of leak
matters from biological active layer.




EPS capacity of 2,700 liters tank

radius (r) =07m. (mxrxr) =154m2

flow rate filtrate Available persons
. : . : : : - remarks
m/d|em/h|m3/d| liter/d| liter/h|liter/min| 2 liter/d| 6 liter/d|100 liter/d
2| 8| 3.1 3,080 128 2.1 1,540 513 31|Original flow rate in UK, 1829
5/ 20| 7.4| 7392 308 51| 3,696 1,232 74|English standard rate
10| 42| 15.4| 15,400 642| 107 7.700|-— 2,567 “15%[Present Thames Water rate
15| 63| 23.1| 23,700 963 16.0] 11,550} ~_3,850 231|Pessible rate in warm region
20| 83| 30.8] 30.800| 1.283| 21.4| 15400 5.133]  308|Possible rate in warm region
- Drink Drink
ormentonmereuseol | ornc  Pogl ok

1. Block distribution system for EPS
water is recommended.

2. Install more public taps for villagers.

16.6 §

Save | QI | o R e | 3. Training for the save the limited
Keop d U 1,000 =4 amount of EPS water.
ap : Up-flow Roughing Filter EPS:

€ 24,000
i, liter/day

2,400

Y cological Purification System
| | liter/day |

(natural down flow) BALANCE Tank :

1,200
close | jiter/day

Siphon

break over-flow to kee)

) 24 m3/day
e A

g e gentle flow for EPS
One day lost: | 5 700 jter 1] 2] 3|4 = L [ . grer
Thls amount tank ) — _
is the lost of 2,700 liter ‘ ' :
one open tap tank 5 ‘ 617 a2 -
during one I e -

n

i ﬁ\ Tank 3 EL L b I L

There is non-detected leak, therefore we have to install EPS pipe
with may public taps in a small village (even up to 200 persons).

If there is absolute[Y no leak problem, we may connect to present distribution pipe
in case of a small village. But this is risky. | cannot recommend this connection. 133
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Comment on more use of EPS water in a village

Up to 200 persons in a village

URF:
Up-flow Roughing Filter EPS: s .
Ecological Purification System

200 to 500 persons in a village

We supply EPS water by new EPS pipe line with
many public taps. Or we install additional storage
tanks for EPS water. And we supply EPS water by
new EPS pipe line with many public taps.

More 500 persons in a village

Present
receiving tank
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We install additional storage tanks for EPS water.

And we supply EPS water by new EPS pipe line
with many public taps.

over-

et e

—— — (natural down flow) X BALANCE Tank :

over-flow to kee
ntle flow for EPS

o || - “-.-_._ o

Small Balance Tank:

with over-flow

If there is no leak problem, we may connect to present
distribution pipe in case of a small village. But this is risky.
| cannot recommend this connection.

There is non-detected leak,
therefore we have to install
EPS pipe with may public
taps in a small village.

BALANCE [n case of additional storage tank

P

Tank:nwith STORAGE
over-flow Tank (1):
= with ball tap %r&r«('gc:se

with bali tap

Small Stora%e Tank(1) :

ith ball valve & over-
? j ‘LJFI? ﬁlolw
Ly~ TOW Small Storage Tank(2) :
I P with ball valve 2)
P s e
-ub/. ¥y N
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Small Storage Tank(2) :
=tW|th ball valve
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Ecological Purification System for Fijian 2,700 Rota Tank Plant

Design by Hide (Hidemitsu EGUCHI) and Nobutada NAKAMOTO
JICA 16/June/2016
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OUR LIFELINE
INFRASTRUCTURE
& TRANSFORT

Ecological Purification System

PARTMENT OF WATER & SEWERAGE
JUNE 2016

—

Jica’

sy cu OUR LIFELINE
PaRASTRUCTURE
ETRANSFORT

Ecological Purification System

7929%

JUNE 2016

Construction Version 1.3 20160616

1) Inlet pipe size is 1inch and is fixed with a clip to avoid any damage of the
inlet pipe by shaking.

2) Flow rate can be controlled using a control valve (1 inch size) by watching
the pouring of an inflow water. (Suitable valve setting height is 1,100 mm from
the base.)

3) A gap of 100 mm between the inlet pipe (1 inch size) and the inner pipe (4
inches size) is necessary to confirm the flow rate and to sampling the raw water.
4) The height difference of 100 mm between the top edge of the inner pipe (4
inches) and the bottom height of the outlet (over-flow) pipe is requested to
keep the level of seepage water from gravels. In order to guard the outlet pipe
against the excess floating scum, the larger size of gravels are heaped up the
outlet pipe

5) Insert a mosquito mesh (plastic) between the bottom a large gravel layer
(100-150 mm size) and a gravel layer (30-50 mm size) to avoid dropping small
stones from the gravel layer and to easy drain the accumulated muddy matter.
6) One drain pipe and valve are set near the bottom of the inner pipe to easy
drain.

6) Open (cut) windows are covered with chicken mesh to avoid fallen leaves.
And one cover near the inlet pipe can be lifted for a caretaker maintenance.

7) Each tank connecter must be tightly connect from both sides (inside and
outside) by two persons. Then the empty tank is filled with water. After the
confirmation of no leakage from the connect point, this tank can be filled with
the large gravel, mesh and small gravel.

yrErE
ﬂﬁ jica/

~~
9 )

jicaA
' / WERSION M- T (1606,/2018)
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OUR LIFELINE

Ecological Purification System

http://www.cwsc.or.jp/files/pdf/Fiji/160614-
Eng-Fiji-EPS-Manual.pdf

-

Operation and Maintenance Manual
June 2016

Construction Guide

June 2016 _—

http://www.cwsc.or.jp/files/pdf
/Fiji/Fiji%20EPS%202016%20ta
nk300-2700CAD-Design.pdf
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1) Inlet pipe size is 1inch and is fixed with a clip to
avoid any damage of the inlet pipe by shaking.

2) Flow rate can be controlled using a control valve (1
inch size) by watching the pouring of an inflow water.
(Suitable valve setting height is 1,100 mm from the base.)
3) A gap of 100 mm between the inlet pipe (1 inch size)
and the inner pipe (4 inches size) is hecessary to confirm
the flow rate and to sampling the raw water.

4) The height difference of 100 mm between the top edge
of the inner pipe (4 inches) and the bottom height of the
outlet (over-flow) pipe is requested to keep the level of
seepage water from gravels. In order to guard the outlet
pipe against the excess floating scum, the larger size of
gravels are heaped up the outlet pipe

5) Insert a mosquito mesh (plastic) between the bottom a
large gravel layer ( 100-150 mm size) and a gravel layer
(30-50 mm size) to avoid dropping small stones from the
gravel layer and to easy drain the accumulated muddy
matter.

6) One drain pipe and valve are set near the bottom of
the inner pipe to easy drain.

6) Open (cut) windows are covered with chicken mesh to
avoid fallen leaves. And one cover near the inlet pipe
can be lifted for a caretaker maintenance.

7) Each tank connecter must be tightly connect from both
sides (inside and outside) by two persons. Then the
empty tank is filled with water. After the confirmation of
no leakage from the connect point, this tank can be filled
with the large gravel, mesh and small gravel.




DWS actlvely promoted EPS When it had the chance

World Water Day 2018. March 22/23 Lautoka, Fiji

Receiving tank
Sedimentation

“_—-—

WHAT IS AN ECOLOGICAL
PURIFICATION SYSTEM?

An Ecological Purification System or EPS |

is a method of purifying water using
natural resources such as stones, gravel
and sand stored in two or three different
tanks where water will filter through the
stones, gravel and sand as a purification
process before it is ready for drinking or
consumption.

Algae grows on the sand surface to
provide oxygen and trap particles and
remove nuirients.  Other  micro-
organisms decompose organic matters.
This food web results in the removal of
impurities  (organic/inorganic  and
pathogenic) in the process, resulting in
purified water.

This system does not require power or
chemicals. It is cost effective and easy
to construct.

NAVOLAU VILLAGER DRINKING WATER THAT HAD BEEN

TREATED BY £PS.

Contact Address
Level 3 Nasilivata House, Samahula, Swva.
Phone: (E79) 3310 575 Fax: (E75) 3310672

%‘:%cwr

OUR LIFELINE

Ecological Purification Systems in Fiji using
biological processes of nature to clean and

m,.

Ltovonk

The Department of Water and Sewerage is

responsible for the implementation of

purify water for

human consumption.

LINDERSTANDING HOW THE ECOLOGICAL PURIFICATION SYSTEM (EPS) WORKS:

Basic EPS system is composed with 3 tanks (URF, EPS and BALANCE)

URFE
Up-flow Roughing Filter

EPS: Ecological Purification

System (nafural down flow) BALANCE Tank
over-flow to

Siphon  gentie flow o Eps

over-
flow

tap

Tak3  In case of

optional
storage tank
Fanic, wnn

P Siehon  STORAGE

&@f = 1

1. Water flows from source into the Upflow Roughening Filter
Tank (URF) which has gravel.

2. From the URF Tank, water then flows into the Ecological
Purification System Tank (EPS) which consists of sand with

algae growth and other micro-organisms (established
ecosystem) present to purify water.

3. With the slow filtering, water then passes into a storage
tank ready for consumption.

ACCESSIBLE, SAFE, AFFORDABLE DRINKING WATER AND SANITATION FOR FIJI.

Wpflow
Roughing
Filter

Natural
Down flow
Sand Filter

Storage tank for
Clean Filtered Water

New movement to
make more large
scale EPS plant
arises by own
activities of a rural
village in March,
2018.
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Up-flow Roughing Filter
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EPS: Ecological Purification
System (natural down flow)
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Siphon
break
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BALANCE Tank :
over-flow to kee
gentle flow for EPS

flow

tap
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Nakamoto : Short term expert pe e + =] Cleaner Water Project
2014.10~2018.11, Rl o by EPS (Ecological

_ — T e \ o Purification System:
8 times of a month ST ol 74 Wise Use of Natural
visit during 4 years. - W7 e o @ Phenomena) for Rural

K pme ‘ Sonen 2 | People in Fiji

Hidemitsu Eguchi AR (el S W | EPS project started
Volunteer : L RS Aot from Kalokolevu and
2015~2016 3 AR » = % Navatuvula in 2013

lsamu Shioiri | S - [ty 3 & ~ | The project was

Volunteer L B MO e | . i implemented
2017~2018 [§E NS _ & MRNE e | nder the

' :]_ = e
A RS EPS sites completed | s
SFEE W during 4 years. initiative of the
:

TR Fiji government,
i & - - == 81 and construction of
~ | around 30 plants
| was covered by the
& | government budget
4% every year, and JICA
only provided
technical cooperation
by dispatching
Nakamoto and
volunteers. EPS
\| technology has been
| transmitted from
Japan to Fijias a
technology that can
be done by
themselves. 141




https://www. youtube com
/watch?v=vji0ay-7GAS8

EPS Semlnar/ WkSp at USP Suva, Fljl MarCh 2019/ 4:32 ooy 0930~1700Pub15|aru -

Main Presenter - Dr Nobutada NAKAMOTO* @
JICAEanP advisor for Rur: IWt rsupply (R >

https://www.youtube
.com/watch?v=fEI5gh
BzfMw&t=23s

EPS

Public Seminar/
Workshop

“ An approach to
securing the safe water ”’

Reviewing Fiji’s successful EPS imPlementation at Rural Area

and future perspective of implementatiou in PICs

12 & 13 March 2019

@ ]aPan-Paciﬁc ICT Centre, USP Lauca:

la Campus

refreshments & lunch)

Professor Emeritus rsr shu University, Japan
= Live lecture from JICA HQ, Tokyo Japan

Day 2 09:00~18:30 Workshop & Study Tour (nc. lunch)™*

Workshop - Demonstration of EPS Construction | e

By Mr Makoto YANO, Okinawa Blue Water, Japan

Study Tour - EPS Site Visit to NAKINI Village |
= 18:30~20:00 - Evening Reception (cocktail Party) 8

9 ) + Preregistratio
jica

required at Day 1 (close at 11:30) due to limited space

F I nh details, plea: ontact JICA Fiji Office by email: jicafj-rex

hone: +679 330) 22

cept@jica.go.jp

CAL PURIEICATION SYSTEM

Gl

ECOLO

——

—

—




)z
AP

£




Pl N8
- r
./0“' M !/’. » 1)
N ) PR

Day 1 09:30~17:00 Publi
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?manpe ople made EPS plants by fiemselves.
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L T | TV 7/ T T AT R

JICA short term Expert JICA Volunteer JICA Volunteer

This is F|J|an EPS project_ N. NAKAMOTO Hide EGUCHI Iisamu SHIOIRI

Oct. 2014-Nov.2018 2015-2016 2017-2018

Fijian peoplé@made EPS by themselves.  Echaou @ g

one month

We aSS|sted a Ilttle for this prOJect

EPS Is Our Smart Treatment System
Fijlan people realized and certified. %
We can have safe and delicious wategs *

The contribution of short term This Fijian EPS project for rural This is areal
expert by Nakamoto was people still continues untilnow | technical transfer
from Oct. 2014 to Nov. 2018. by Fijian government in 2024. from JICA training.

146



Ecological Purification System Toward Zero Waste World by
Chemical-free System

) N
.%«y

for Safe Drinking Water

- Application of Natural Process -

Eco-friendly technique to make artificial spring water

NAKAMOTO Nobutada, Dr. Science

Prof. Emeritus of Shinshu University, Japan

A

Biological activity was evaluated by the diurnal change of dissolved oxygen.

Ecological Purification System NAKAMOTO 2018

http://www.cwsc.or.jp/files
/pdf/EPStext-NC-2019.pdf

Roughing Fiter |
(Gravel FiteR)s ;|

August 2018{ . .
Smart Treatment System to make artificial Th IS IS OoUr
spring water by Eco-friendly technique. tech nOIOgy.




Eco-friendly

WEmTS5ook ., BT

7y
1. Water cycle, Safe water, Acceptable risk.
KIEE, REMK, FET %%)UX’J

Eoomguml Purifcation System

2. Key of purification in nature is food chain.
Refocus to Slow Sand Filter.

N

3. Algae and animals in Slow Sand Filter.
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4. U -flow Roughing Filter to reduce SS
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Chemical Free

Importance of Ecolo%

ical p0|nt

20-31

JICA trainin
BT, RSB, 4

12

32-57

26

S b A JICATHEA g =L

5. From JICA training in Miyako-jima, Oklnawa to Samoa
= E%JlCAEﬂP%\b#%%\

6. Safe water for rural people by EPS in Fiji

Ecological Purification System (EPS)

0. Introduction: Phytoplankton, Reservoir study, Meet Slow Sand Filter,

109-124

80-108

29

45— DRM: EMHCE TR KA 125-147
23
7. Aerobic condition is essential for EPS.
EWMEILkITEEEN LA 148-157
j 10
8. Confirm by yourself. Don’t believe commercial.
Trust yourytyue sense. § \’CEE#&)J:')O 158-172
) 4 ) ¢
15
JICA traln/ng in leosh/ma in July, 2024. 148



Natural delicious spring
water contains enough
amount of dissolved oxygen.

It is usually safe to drink.

Addition of oxygen:

Aeration is frequently used for treatment of
groundwater (reduction of unpleasant tastes
and odors, discoloration, precipitation of

. iron and manganese).

q'rj\{ water

Cascade
aeration
— . aerated water
v v v v
. Aeration Heber 1985

filter

Iron and manganese are oxidized and form
nearly insoluble hydroxide sludge. They can
be removed in a settling tank (a coarse filter).
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Underground water contains iron and manganese in
Jakarta plain.

Tubewell water was clear.

But the brown colloidal particle was formed soon.
They could make clear water using cascade aeration
system without any chemical reagent.
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Bekasi,
Jakarta,

= [ndonesia
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aerated water
Aeration filter s




High concentration of iron and manganese
in a tube-well water was treated by a
cascade aeration with an ecological
purification system.

Final treatment of slow sand filter.
Mr. Jun Kinoshita

Pre-treatment of cascade aerator

‘ using biological activity of bacteria,
algae and animals.

Shower aerator  Cascade aerator and
Oxidized by photosynthetic organisms

1o 7

-
- R v. -
- —0‘;‘1&_;"‘_ ﬂ.ﬂ [ e

pnt ‘;a Slow sand filters
el

l Filtered water
reservoir




Use of natural slope, drinking water could be made by EPS,
Bolivia, 2008

Use of natural slope pour in sand filter

e = . "4' "lomhlnnnl

Pump for groundwater and source water tank 3 gravel filters

Primero tanque

R ’

Filtered water tank 2 R, . . PR g RN , 4 After
% pPrimero » Filtracion . Filtracion de . Tanque sand
tanque u de grava arena gravel .

After 4 days, filtered Water became clear. After one month
the water became drinkable water, in which coli-form
bacteria form was not detected_ Volunteer JICA's report, Horie, T. 2009
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2008 10 | [ e
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10:05:34AM

Filtrate
~tank -

b P
PRI

Mr. Jin Shengzhe,
translator of Chinese

! version, made several

@

water plants in China in
2008 after the Sichuan

i great earthquake, May

12. 2008.

 BRAX

o EMPEIEE




China: Mr. Huo o o g
DaidShh"?m Eﬁﬁgﬂ " £ s o 5 BEDS for a school and . 2%
ISQS th)SrrS]g(rjlg Sg}ltet Agers was built in 201“
drinking water. v S
(helped by Mr. Jin
shengzhe & M)

70-80 t/d, 4,600 villagers

(246 students) 16 liter/person/d

Filter(2 m x 4 m) x 2 set of filters
7 (URF+EPS)

URF Storage
- EPS e i ™M

62'[/|d ?00 per:;,dons- Public tap s
12 liter/person e SYystem for 2
villagers

Mr. Huo and his sons made 40 EPS by themselves.l;



NHK World Living beyond boundaries Dec. 13. 2014.

NGO Huai Rner Guardnans

], —
—
2-_
h’

My fnond dIOd of cancer caused Huo!Daishan
by .'ater pollution. A8 NGO!Huai. River Guardians Representative

p h |
——'———t‘lyghimao R Huo, Minjie
Sy Second son

=
. We-launched a website!right away
and started to send out information

e
£
‘»1

4

oo

EA
! !

% No probiem. IUICAN't £0 detotr than

5 centimeters inithessand layer

EPS, which orlglnated In Japan has also eun to spread In China.




Eco-friendly

WEmTS5ook ., BT

7y
1. Water cycle, Safe water, Acceptable risk.
KIEE, REMK, FET %%)UX’J

Eoomguml Purifcation System

2. Key of purification in nature is food chain.
Refocus to Slow Sand Filter.

N

3. Algae and animals in Slow Sand Filter.

%73126 Iﬂ@l?ﬁ Et@]%%

é,,»f -4 %mm WewceLLs
i

“‘w\ P

)
e -4—  ORGANICS

chchch
TEMPERATURE

4. U -flow Roughing Filter to reduce SS

AYRRT LRS! ﬂ5 R =ET)l«’Cﬁ¢nFE

Chemical Free

Importance of Ecolo%

ical p0|nt

20-31

JICA trainin
BT, RSB, 4

12

32-57

26

80-108

S b A JICATHEA g =L

5. From JICA training in Miyako-jima, Oklnawa to Samoa
= E%JlCAEﬂP%\b#%%\

6. Safe water for rural people by EPS in Fiji

Ecological Purification System (EPS)

0. Introduction: Phytoplankton, Reservoir study, Meet Slow Sand Filter,

109-124

29

45— DR £ T~ 125-147
23
7. Aerobic condition is essential for EPS.
WL R B R A DA 148-157
j 10
8. Confirm by yourself. Don’t believe commercial. 158-172

EHTHADES.

TI’USt your true sensée

T

15

JICA traln/ng in leosh/ma in July, 2024.

158



1964

Slow Sand Filter Rapid Sand Filter Suwagata
\ — \ Chemical Physical
Ecologica
Purifi%ation Treatment
System ” Rapid Filtrate
<C

oagulant Sedimentation Ei?{;? Ci&

i —

| L.aILIraI ZIO;VD
BQQQOO ‘

Settling pond

Activated
carbon

Y o -,

56,000m3/day
capacity

2.4

48,000m3/day
capacit

Main Process Main Process

Pretreatment
Slow Sand Filter g%%g“g#gl?tlon/ lng/
Ecological Purification
SR Rapid Sand
Filter [z

Natural =
Filter Filtrate tank Commercial
Filter
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Treated amount by different treatment in large plants
(over 5,000 persons per plant)

% All Japan %| Nagano District
100 100 Rural area in Japa
90 90 |+ 28.7%
Rapid Sand Filter
80 80 |-
70 70 10.1%
Slow Sand Filter
60 60 -
50 50 I~
40 40
30 30 -
20 20 -
10 10
0 1%

Membrane

1975 2015

Rapid Sand Filter
48,000m3/day ¥

Slow Sand Filter
¢ 56,000m3/day
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Nagano (2 m|II|on people) IS mountain region.

75 Rural area in Japan
@ Someya WTP in Ueda city . /g Sl
Capacity: 56,000m3/day 34 12 o
AT Eam & R Y \
®iI foﬂ‘dv : (gzg :;. m L ‘ o 3
L In case of 0.3m3/d/person, g,
wir A Capacity: 187,000persons g

Supply agent
for authority

Large

Rural area in Japan
Statlcs of water supply in Nagano (2012).

Sterilization
only

134

Sterilization only

Rapid Sand Filter

50,522,000 m3/year 00

86.6 Rapid Sand Filter
226,117,000 m3/year |,
SSFRSFE |

supply plant

60.2

285

105

For over 5,001
persons

Sterilize only (spring,

underground, sub-surface water)

36,989,000 m3/year

Small supply

plant Sterilization only 646 57 65
E(go%ogetr%ons SSF RSF Membrane
0% 0%  20%  30%  40%  50% 6%  70%  80%  90%  100% 160



Collect natural sprlng Water
for public water supply

" Non-treated
deI|C|ous water

. There are many
plants of non-treated
supply systems in

* rural area in Japan.




Surface water of River Ohta

. Toita Intake
¢ +Settling

Settllng + Sedlmentatlon

Fuchu WTP (Slow sand filter) -
From May 6, 1965,
capauty 27 000m3/day

In July, 01, at hat tme, |
Fuchu WTP was working.




Natural flow

Qg | 4 Microscopic 0

D on the sand




Which level of water, we need?

We have to think about
acceptable risk and treatment. | or not?
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THIS Is FOOD CHAIN

(M) The present vertical type of slow sand filter was devised by James
Simpson in 1829 after his 2,000 miles inspection trip all over the Britain.

() This filter provided safe drinking water, free of pathogens to residents in
London. This vertical type of filter spread round the world and was known
as the “English Filter”.

(3) Slow sand filter has been believed that it was a mechanical filter with

fine sand under slow current.

(4) However, the major contribution of the purification of the impurities is the

food chain in this system.

(5) The word of “slow” was “gentle for organisms”.

(6) Recently, the English filter of “Slow Sand Filter” has been recognized
s “Ecological Purification System” in Japan.

Slow Sand Filter — Biological Filter — Ecological Purification System

English Filter : Mechanical filter New Concept and New Name
Short time work  Long term action
T “'k \\ aiy< Tood coin ~ microbial activity,

O 7 anaerobic condition,
- fermentation,
decomposition of
hardly decomposable

matter

¥e c.° 0
Lo o0
@ ek 4°. e
) -;
23 343 : _;:30
#7177 /A
Animal g, %

collection, crush, grazing, fecal pellet
producer, carrying up particles

in the fecal pellet
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When we can understand EPS we can make the plant for our I|fe by ourselves.

‘* 3.Bub
x Photosynt, esis 7,

Gentle: chemical free s URF for turbidity reduction EPS is Eco-Friendly Smart Technology.




EPS -Use of Natural Process -Chemical Free : Gentle for small organisms

...... E—

Vi F H Subsurface wa}ter
—3;1 Up-flow 1 ] 1 R\
“_-I | | L*—ﬂ R?gl:rg::::%a':::ff Up-flow l' Ecological Purification || Storage (Balance) Tank oA
: Nravernk ¥ (oatual down flow)  flow for £PS mechanism Qo
seung R Sexel
1 A N
Drain ; ﬁ"
Sediment heavy 8 Public Taps
muddy matter ”
Boreole W Tl
R U Y Y _
Complete FStore the germ | /l-Droj-ect in Fiji provides '
i free safe & - 6 litters/person/day
- purification T gelicious water ~ ,  For drink & cook

Smart Treatment System to
make artificial spring water
by Eco-friendly technique.

aerated water
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- Major turbid matter
500 ot = in r%OL_mtain St_re_am ¢ Coagulant Sedimentation g-:’%d C'.—gl:‘r'?te
1 o is easily set within  rav Lol o
200 > several hours. ,
100 4 €
i 50 4 %
o 20
= 10 - Coagulant+Chlorine  SS passes b
~ S 1 Rapid Sand Filter backwash. s
= ] 2 degrees LN 3 &
i) % 1- Jap.gstandard — N
o) {: ' @
— 05 - . AterC P E—
~ oo |y 0w EL
' Recommended =0
0.1 "" to 0.1 degrees 9§
0.05 - _ G
. @
0.02 = N W=
001 1§, by 5
0005 1 32) 3
0.002 5o E
0.001 - == =
0.0005 - Super clean
1 and delicious.
B




People love a new technology.
People imagine new world.

We need
simple low
technology.

Present for youl!

This is new
technology.

. People trust natural

A &E \ater spring water.

This water is purified btural EPS.

. ]APANGOV THE GOVERNMENT OF JA r‘AN UtlIIZIng Mlcroorganlsms

@,
.3?822,‘\ : Clean Water for Al [BIZUNA

TOPICS

Web@ Japan [ "}

Ministry of Foreign Affairs of Japan 4,

https /lwww.japan. go Jp/klzuna/2023/07/ut|||zmg
_microorganisms_to_purify_water.html

8 https://www.youtube.com/watch?v=ki8Qyb2IZ10 |
IASprofessor of biology, Nakamoto spent many years

Japanese Ministry of Foreign Affair and Japanese Government promote EPS to the world. 171




EPS from Japan to the World Wise Use of Natural Phenomena for Human Life.
Safe and Delicious Water by EPS, Our Technology.

——> Ecological Purification
System

Slow Sand Filter e

‘ Y _.\‘,'

- Natural fiow

,} : QQLQM Food chain

LI Gentle for small
organlsms

1. Knowing is NOT enough, we must APPLY

Trust Our Sense | it to something useful.

Super clean delicious water o Nigeria

2. Willingness is NOT enough, we must PUT
it into the PLAN and ACTION.

s 3. Putting the PLAN into action is NOT enough,
we must ACCOMPLISH the goals.

172



	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13
	スライド 14
	スライド 15
	スライド 16
	スライド 17
	スライド 18
	スライド 19
	スライド 20
	スライド 21
	スライド 22
	スライド 23
	スライド 24
	スライド 25
	スライド 26: Bekasi, Jakarta, Indonesia
	スライド 27
	スライド 28
	スライド 29
	スライド 30
	スライド 31
	スライド 32
	スライド 33
	スライド 34
	スライド 35
	スライド 36
	スライド 37
	スライド 38
	スライド 39
	スライド 40
	スライド 41
	スライド 42
	スライド 43
	スライド 44
	スライド 45
	スライド 46
	スライド 47
	スライド 48

