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SSF is to make artificial spring water

‘ (® EPS trial in Malaysia and Guyana ‘ by biological community.

‘ (@ From Miyako Island to Samoa ‘
‘ (® From Okinawa to Fiji ‘

|, Nakamoto proposed new name
of EPS instead of SSF.
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—Slow Sand Filter (SSF) from 1984

: - Wise Use of Biological Phenomena —> Retiredin 2003 “ of a reservoir
“Bad algag 6 Prof. Emeritus, 0 = * ir{BraziL
1975: Shinshu univ.

The growth period is short, and

Reservoir study
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the hungry state is normal.

B/ologlca communities change

at environmental boundaries.

New organisms adapted to the

new environment replace the
old ones.

1984, April: r
Tum to delicious r

I found “Hungry
condition is normal”.
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SSF developed in UK.
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Always dry. Small rain. Cold
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745mm/year

270mmlyear

| cool winter and hot summer.
Wet in summer and dry in winter.
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Modern Water Supply System of Slow Sand
Filter System was developed in London, UK
in 1829 during the industrial period.

Filtrate of SSF was germ free, safe water. SSF spread to the world.
People in the city struggled to get clean water even in Japan.

William Kinnimond Burton was a Scottish engineer, born on 11 May 1856 in Scotland.
He passed away on 5 August 1899 at the age of 43, in Tokyo.
He (31 years old) was invited in May 1887 by the Meiji government to assume the post of
first unofficial professor of sanitary engineering at Tokyo Imperial University. He advised to
major important tows (cities) in all over Japan dunng 12 years (from 1887 t01899).

the

Burton published “The Water Supply of Towns and

Construction of Waterworks” in 1894 in London.

WATER SU lll \ OF TOWNS

CONSTRUCTION OF WATERWORKS

In April 1894 (Meiji 27), Hiroshima City asked
Burton for guidance and advice to design a
water supply system.

He visited Hiroshima from September 16 to 18, 1894 (Meiji 27).
He submitted a plan to Hiroshima City in December of the same
year. He submitted a plan to Hiroshima City in December of the
same year (1894). Ushita Plant was completed |n 25 Aug. 1889
(Meiji 31). N

Photo 1930

Photo 1974

Urban water supply services expanded

hi - [Arnllnamanalinntinn ok
o . he development of cities.
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Sugadaira Dam was

Odor problem of tap water happened in Ueda C|ty EHos R e

R Sugadalra H|gh Lan/ -
N
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Odor problem

y. in tap water in
V‘/{‘m Ueda city. Yo

¥ From 1975, | worked as a ©

teaching staff of Shinshu

University at Ueda Campus.
->Eutrophication study on
Sugadaira Reservoir from 1975.

1 explained on pollution and purification
related with biological activity in Ueda city.

They (Ueda WTP) - ﬁ.
stopped algicide. - l
Delicious

tap water

Original Water source of Someya
WTP was sub-surface water of
Chikuma river in 1923 (103 years
ago).

Surface water of Kangawa was
taken from 1953 (73 years ago).

Plant manager said Good
Algae in filter pond but
Bad Algae in the reservoir.

Heavy Algal bloom in a |
slow sand filter pond |

| started to study Role of
algae in SSF from 1984.

| noticed they misunderstood the
purification mechanism in SSF.

BIKDBRIAL R DTz,
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Slow Sand Filter is Wise Use of Natural Purification System
to make artificial spring water.

Microorganisms trap and decompose dirt in
water near the surface of the sand layer of
slow sand filter (SSF).

) :% Sieve filtration | Laoe partice . .

220 2.5q e é I noticed that Slow Sand Filter
DGO; bDQ) = Hasste has been misunderstood by

Q Eo - “ﬁiﬁﬁ‘?a"e' the name in the world.

DOS' 05( O>C<§>06 Slow Sand Filtration i pamd:" e

00 O’ QéDO | proposed Ecological Purification System (EPS)

in 2004 instead of the name of Slow Sand Filter.

[

The filtrate is clean
and delicious water.

|, applied biologist, taught to the students
that purification in nature and its application
is called slow sand filtration.

However, | pointed out that the name of SSF

é"', gave rise to a misunderstanding of how

= < purification works.

. N | have been teaching this EPS at JICA
an training since 2006.

D7

1-7 FBRABEITRADEKZE ALHIC DDA B LERTEMDEEE,
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BRI 2008 F3RIEMRZEFREZND 5185,
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Radiation Gt ' My first visit to Thames Water
*ﬂ Company was on August 19t in
\\@ ol 1992. | explained my study on the
$s role of algae in SSF system in Ueda.
ég € vCOz f
83
8=
\ tf‘e"
i Eactena Organic
The sand does not move even = New Qscténe 2,,:‘4120” S, Decomposition ™1e"

when the flow rate changes. S i

g Ashford Common WTP

About higher flow rate asked by N. Nakamoto

Michael Chipps Principal Research Scientist
2025/03/18

-

Slow sand filtration is a
purification process that
relies on the efforts of a
biological community.
Algae produce oxygen
through photosynthesis,
and the presence of
dissolved oxygen 5 ¥ L
creates an environment & §§:‘;§,{°,‘:Lf,’,“j§§;’,‘.":2\;

in which heterotrophic [ TIPS
organisms can thrive SavELopER
without worry. Slow does GOALS

not refer to speed, but to
being gentle to the
organisms.

Since your visit (Aug. 19th 1992) we
have added DO and turbidity
monitoring on the outlet of all SSFs.
Thames Water’s asset standard says
we can operate up to 0.5 m/h(12m/d),
but in reality, we are usually in region of
0.25 to 0.35 m/h, but we can reach 0.4
m/h occasionally if we have to. We do
have keep a careful eye on dissolved
oxygen (DO).

Idea of EPS spreads
from Japan to the world.

(O] |

1-8 1992 F 8 BICTARXKETEMF DA BFHER DO DE/LT
ANz R, TLARXNKETIE EDE ETDAEMT DO AIEL. TLX
TlIE12m/d(BAFIE 5m/d) THBULTERW\WEG DT,
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Where is available

Water vapor transport

\
Watel' @ . Mountain:
cyC|e Precipitation i X "-.‘ \\ Eggppitation
Origin of Transpiration
water J) 2 g
A\ %
Evaporation
/) “\

VAL

Spring water

: -~ PR
Saline water Groundwater flow b "
Ueda: Hiroshima:
i e | Average annual precipitation varies in Iocatlon |
mm/year _ i 4 )
) S0 160 150 20 ) = Areas close to the equator, with a lot of sunlight
:;‘;;;:fn': and the influence of the ocean, experience a lot
Japan of precipitation.
Switzerland

Thai

Even in areas close to the equator, inland areas
World average

experience less precipitation.
France
China
Australia
Iran

High latitude areas with less sunlight and less
precipitation.

Ministry of Land, Infrastricture, Transport and Tourism
of Japan Elxﬁé T« KR ESKREE
SRICTREFOKRER (2004785)
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Ecological Purification System (EPS) : This is Wise Use of Natural Phenomena.
This is Chemical Free System to make Artificial Delicious Spring Water.
This is a Smart and Eco-friendly technique.

urface water of river [

/]
’
]

¥ Raw water

Reservoir, lake

Subsurface water
1 of the flood plain

Underaround water

1
\ -
I
¥ Up-flow

Roughing Filter

Roughlng Filter SIW B

Sand filter
[ﬁﬁ Storage tank

Settling
tank

We can make EPS
purification device
ourselves.

Sink suspended solid

Drain
)@/ﬂ\ - % y | Trap and reduce fine matter | ===~ + Complete | ﬁ 6‘
|ipampeaticn: | \‘\ Store germ free H ¥ ¥ & T
N safe and e
U2 Key is Gentle for small organisms. delicous ilrate. | % Supply to houses

(1-10

1-10 EPS OZEZ RS BREFENRVT, EAREFEKTE., B, LFEFRES
18 URF(Up-flow Roughing Filter), ##%:8T. Z£ THLULVKNTE
Do TDKIE ILED ., BLILLVEKZE NTHIC DL B LA

Raw water

it
s

Drain

Up-low
Roughing Filter Ecological Purificaton
(Gravel Filter) ~ (Sanc) Tank

natural down flow) Storage Tark
) keep gentle flow
= for EPS system

]

Public Taps

¥
¥ u

EPS mini model

L]
Y This is just model to
= explain the function of

3 ﬁ] : each part.

Aug. 9. 2018

11t Pacific Water and Waste water conference,

% ® Noumea, New Caledonia, August, 2018
U v v -1

1-11 JICA [LEDIHMET. S ZEFT IV THEER, 2018 & New Caledonia
TOXREF L TKEEKRZET EPS ##%k,

Practically, two URFs are
better for practical use.

Ecological Purification System for Safe Drinking Water
Contents

1. Smarttechnology 3

2. Ecological point on slow sand fiter ~ 4-7
3. Refocus to chemical free SSF  8-10
4. Foodchain  11-12

5. Bubble formation 1317
6.

7

8

Ecological Purification System
for Safe Drinking Water

This is a concise
English manual on
EPS. You can
down load from the
following address.

- Application of Natural Process -

&

Eco-friendly technique to make artificial spring water

. Algal succession  18-20
. Biological active layer  21-22
Filter resistance 2327

NAKAMOTO Nobutada, Dr. Science
11(h Pacific Water and Prof. Emeritus of Shinshu University, Japan 9. Flowrate 28-29
Waste water conference, los 0o Ry e S0
2 . 11. Instant purification  34-35
xoum?aéé\gesw Caledonla' 12. Dry and rewetting  36-37
ugust, :

13. Aeration 38

14. Capaclty 39-40

15. JICAtraining  41-46

16. Samoa  47-50

17. Fiji 51-62

18. China  63-65

19. Social contrioution  66-72
20. Acceptable risk 7375
21. From Japan to the world 76
22. Ecological sense  77-80

https://eps.watervision.jp/wp-content/uploads/2025/04/EPStext-NC-2019.pdf

1-12 2018 FOXFEF L TKERE
7:'.'.0 QR T“@"’j)l]-l‘“(“féo

Fig.0. Fijian EPS using rain harvest tanks in a VHI.@
August 2018

(D-12

CEEhR EPS - 80 X—JUZE >
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Focus to Slow Sand Filter from Chemical treatment of Rapid Sand Filter in the world.

¥
A ny

SLOW SAND
FILTRATION

| could study on Thames
My first visit to Thames Filters during 1994 to 1996.
Filter was Aug. 1992, 3

8 1988, Nov.

1996 April, 3rd SSF
i st SSF Iros Conf. in London, UK
Conf. in SSF Conf. in
London, New Hampshire,
¥ ok USA

Key speech of Global

100 Eco-Tech Awards

Ceremony. 2005 ¥ Recent P low

World Expo. Aichi, gl | Mtemetive Biofitrat ot BIOFILTRA

'f

Callins. Nakamoto

2014 June, 5th SSF Conf.
in Nagoya, Japan

8 https://www.youtube.com/re
sults?search_query=5ssabc

Focusing on Algal Production

https://www.youtube.com/watch ?v=Xf2
HOJ7y7c8&t=21s 8 min 32 seconds

Ecological Purification System was focused
and recognized. D-13

1-13 1988 FICOV R THIH TR BERESZ. 2014 FIEXZHET
T 5 E&E, TOHFIE QR T, 2005 FEMAE T, BHIKE  SEEAR
RKAE—F. QR T,

JICA supports EPS as Japanese innovation for the people.

HOLWLKD

How to make drinking
water by Ecologi

Ecological Purification System
for Safe Drinking Water

purification systs

Aug. 2005.

July 2010.

Portuguese,
Brazil

https://eps.watervision.jp/wp-
content/uploads/2025/04/Trat
amentoEcologicoTexto.pdf

1-14 FfRERA, NIV FIVEERA, JICA £ YouTube TSR,

NAKAMOTO Nobutada, Dr. Science

m"f‘ﬁs

https://eps.watervision.jp/
wp-
content/uploads/2025/04/
EPStext-NC-2019.pdf

BuLZKo
S NH-2

WELACLC EWMPEE
[— L
How to make drinking water |
by Ecological purification

(26 min Full) 5
https://www.youtube.com/w
atch?v=V6_uDZE_|8E&t=423s

. s, #0]

(3 min Digest)

https://www.youtube.com/w
atch?v=QAH1SoAgfLO&t=27s

International Contribution Award of the 21st Japan Water Awards,
Safe Drinking Water by Ecological Purification System

Chemical free purification system focused on food chain
as a new treatment system from Japan.

25. June, 2019

https://eps.watervision.jp/wp-
content/uploads/2025/05/Doc
ument_|Int.Contribution_Awar
d_21stJapan_Water_Awards
EN.pdf

Fig. 2. Attention to
the role of algae
and micro-animals

Raw

Settling
water
st

tank 3 times repeat of

L™, Up-flow Roughing Filter

1

Sand filter
{ | b orhars s oared Heavy particles
on the sand surface are easily settled 4 _ -
25{:5:% tgs biological but light colloidal ~ Light colloidal particles are W
| i particles are not ~ adhered to the gravel surface
Settled. and small animals remove them. &
Fig. 3. Algae and small animals are active at the top Fig. 4. Settling tank and URF for turbid reduction (D-15

1-15 2019 FI& EPS TKKXE - ERERE. QR T,

CleCla VRPN Japan Video Topics

Feb. 2021.

Clean drinking water is essential for life, but expensive water filtration systems
are out of reach for many communities around the world. Japanese scientist
NAKAMOTO Nobutada is unlocking the water-cleaning power of algae and
microorganisms to bring down costs!

= i 7N H 2 7

ey )L =) N =2

Ty b . =

3 7 2 3 WA 7

5 ko] U 2 2 oo Egrdins G ps Cr: 53
2 = ERETES i [ : B 3 O] . B i

tROKkE Clean Water AguaLimpa  tli&&%KE— De I'eau propre Agua limpia geall Al Sl
ENWIC for All para Todos BA#YEKEA  pour tout le monde pagra lodgs T

https://www.youtube.com/

watch?v=ki8Qyb2IZ10

1-16 2021 FEIFHAFFEED Japan Video Topics THETT.

Page4.  JICA [LEFfHME July 13. 2026.




® | JAPANGOV i Govianwen
KIZUNA ..
Health & Welfare
Utilizing Microorganisms to Purify Water and Enhance

Public Health 07/07/2023
A Japanese researcher has been promoting a method called the ecological puriﬁcatlonsyste-m

to purify water utilizing the activities of small organisms. What is this low-tech but smart
solutlon that produces safe and affordable drmkmg water to help protect people s health?

nashittps://www.japan.go.jp/kizuna/2023/07/utilizing_microorganisms_f to_purlfy water.htm

king Japan and the World

sllght improvements to water for drinking and cooklng
- can reduce instances of diarrhea or dermatological
diseases. You'll then see
a change in people’s
health awareness. The
key is promoting
sustainable, do-it-
yourself technologies
and fostering
awareness.”

1-17 2023 FEIZBABITD KIZUNA TEEYREEERBM

o4
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2)-24 slides

2 Quest for Pure Water
from SSF to EPS.

Purification mechanism of SSF was
misunderstood under the name.

Chemical free against SS:
Up-flow Roughing Filter
(URF)

Up-flow Roughing Filter

Raw
water ﬁ I_ FiItr;te

| Image of Slow Sand Filter |

Sieve filration | L¥0e partcie
Hole size.

200 years have passed,
since SSF was developed
to supply clean water to
urban areas in London,
UK. @1

2-1 FKDEK, FESBNSEWFLE. EFRBEENRVEYIKIIRD
ER7AE 538 (URF) DFEFE

SSF is to make artificial spring water
by biological community.

Artificial spring water, ss free
I, Nakamoto proposed new name water without chemicals.

of EPS instead of SSF.

Quest for Pure Water, Origin of Public Water Suppl

During the Age of Discovery, the textile industry developed.
In 1804, in Paisley, a suburb of Glasgow, -~
Scotland, John Gibb created an artificial
spring in a riverbed to wash away dye

from dyed fabric. Surface water from
the Clyde river.
=
HEWN

He created an
artificially clean
spring water by
horizontally
through gravel

Gravel

and sand tanks. | Settiing j» ;
Basin

Filter

This is said to be the
beginning of public
water supply systems.

2-2 1804 T, JSAT—PHDNR—X)—TC, EXE MR, LUl
DR EHESHEZE LT John Gibb [XARDEKZEELIT, EHRNAD
ABFEEE DL Dco ROTKETARIFEY SV DR A HIKGEDIRE Y,

by horse-drawn cart.

-

Gibb had water left over from his factory work,
so he put it in barrels and sold it around the city

@2

During the Industrial Revolution, many people
concentrated in cities, and urban rivers became polluted.

The River Thames in London durmg the Industnal Revolution
‘ i 1832: Sewage was spilling into the Thames.-

In search of clean water, citizens relied
on springs and water vendors.

2-3 é.ﬁ#la* F%ﬁ B, %BFEL_AEID %EPL/ DJHJG)TL\Z”‘FE, ‘F7J<
THEN EVRY—R—TFEEDNT U\,
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R e g
James Simpson
surveyed various
parts of the UK for
| clean water.
{ James Simpson (1799-1869) was
24 years old (1823) when he joined
-3/ his father's Chelsea Water

u This became known as the Quest
.| for Pure Water.

@4

B, KB ZFANH Bz, 2000 V1 ILOFEKDERK

Polluted Thames water -7

3 'Yf '.'.L. { ) Q ‘:
g [ g s s
by mag st | Decanting ¢
Contorte 5
o Basin X

Fic. 28 Jasws Simrsox's Exreanaxiat FiLTex or 1527-1828

Saad-Filtar. 140934 =
downward y
amie Bl ) {
| Clear filtrate | . '
po— Doyt of water
== “miin | 1827:28 years old

T g g ; o
A S SR aa - A=
460 © 00 0 O O 1829:30 years old

Fic. 29. Cwoss Szcmion oF Sivrsox’s ONF-Acre FILTER ror Ab O-l:t 100mx40m

CaxiseA WaTER Worxs Co, 1
No detailed drawings of practical filtration ponds remain.

We (Thames Water) will be reporting our findings over the next 3 years
and hope to have an event in 2029 to celebrate 200 years since James
Simpson’s English Filter was established at Chelsea Water Works.

from 1829 to 1856. When the railway was built the
water company moved and began filtering water
@-5

upstream at Surbiton.
2-5 TLXFEDBENTIZKZE LB, EHSTISRIEESBDERZE 1827-
28 FICT, 1829 FIZ 1 I—H—(100mx40m) DERAD 5@tz 1856 &F
FTTED2. TLARXKETIE 2029 FITARIUPZEEZ TS,

M. N. Baker 1949.
The Quest for Pure Water

THE QUEST
for PURE WATER

In Two

James Simpson and the Chelsea Water Works Company

Best known of all the filtration pioneers is James Simpson. He was
born July 25, 1799, at the official residence of his father, who was In-
spector General (engineer) of the Chelsea Water Works Co. The
house was on the north bank of the Thames, near the pumping sta-
tion and near what was to become the site of the filter that was copied
the world over. At the early age of 24, James Simpson was appointed
Inspector (engincer) of the water company at a salary of £300 a year,
after having acted in that capacity for a year and a half during the
illness of his father. At 26, he was elected to the recently created
Institution of Civil Engineers. At 28, he made his 2,000-mile inspec-
tion trip to Manchester, Glasgow and other towns in the North, after
designing the model for a working-scale filter to be executed in his
absence. On_January 14, 1829, when Simpson was in his thirtieth
year, the one-acre filter at Chelsea, commonly known as _the first Eng-
lish slow sand filter, was put into operation.

Of the eight water companies supplying Metropolitan London in
the 1820's, five, including the Chelsea until early in 1829, served raw
water from the always polluted and sometimes turbid Thames, taken
within the tidal reach of the stream into which numerous sewers dis-
charged. The Chelsea Water Works Co., probably led by James
Simpson, was the first to give official attention to this deplorable con-

https://babel.hathitrust.org/cgi/pt?id
=mdp.39015007372272&seq=10

-, Unfortunately, this drawing
does not remain.
We (Thames Water) will be reporting our
findings over the next 3 years and hope
to have an event in 2029 to celebrate
200 years since James Simpson’s
English Filter was established at
Chelsea Water Works. (2025/06/17)

(2-6

2-6 YTV UIF 30 mOEFCERADAEME. 1829 F£1 B 14 BIZERK.
RERRESBDTTRENSNTND,

&
Can

iR ety 1
It was said that even the
polluted water of the River
Thames could be made free
of pathogens by using slow
sand filtration. After that, slow
sand filtration spread around
the world as English filter.

FARADAY GIVING HIS CARD TO FATH

»

SIS s L g LA 84 @
2-7 ZDABEKIE IITRI—=ZURY—Fbe. \VFUHLEERGEDOOUR
VDEERXIFITHIK /RIS ARV KE U TEREIC, tHRALE D,

St o
PR =
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| The image of
{.:...3’9" “i+'+'.'| Slow Sand Filter
= );:’iff-"h-' James Slow Sand Filtration through fine sand
! | o wha tall, Simpson . e fitration o T
Settlm Ex erlment filter ) 5 Thicknoss at \_
basmsg 1827-1829 Hola'stia e
Seod-Filtar. T il ‘M" . 28 years Old Like a paper
i Sand filter .. with holes
Filter rate Small particle

38 cm Water depth
i"%ﬁ‘.:.“.".:ﬂf'n‘f61 cm Sand depth |2

e R |==] £f amom. 2-3m/d (10cm/h)
s. X

— - Giemvel, 2 18,
Fic. 28, JAstes Simrson's ExrrmimeniAL FILTEk oF 1827-1828

=
61 cm Gravel depth /3|
87

The practical filter
] was completed in .(Ii-ggss:'?d
' 30 years old Lmeve:

Fic. 29. Cuoss Ssenox oF Snmsox’s Owr-Acw FLizs rox
Canisva WaTEr Wouxs Co., 1829

i 1838, James Simpson pointed out that slow |39 years old

sand filtration had greater removal capacity | o o o o o e e s |

I_thzan mechanical filtration. 1

2:8 UUTUIE. 1838 . M (MBI B\ BB, 5&@&%73\‘&\;

IDn’i Simpson 1 &
feel that
biological
activity was
Linvolved?

The mechanism of slow sand
filtration that was able to remove
fine particles at that time

The world's most widely used
English filtration rate

48 m/d (20cm/h).

EUNUIZS YTV D IEEMRIRDRERULTVS ERRU T,

Robert Koch investigated

/ { ¢ bacteria in tap water and
s R ... reported that water is safe for
‘J J~ Qltto':a ! preventing cholera and typhoid
Iy bl L if the general bacterial count

Bt 2=, is less than 100 per mL.

Clear evidence of the
effectiveness of slow sand
filtration came in 1892: a cholera
epidemic broke out in Hamburg,
killing 7,500 people. However, in
the neighbor city of Altona, which
was supplied with water that had
been filtered by slow sand, there
were almost no deaths.

Normally, even if we are exposed to small \I
.| number of pathogens, humans have a m Sl
- o strong immune system and are fine. . . o .@ ‘@
7//)% -l Reduce the risk of danger, dilute it, or ™ v 8.@6‘8 6,’8 ﬁ‘
2)-9

=
av ., © make it an acceptable level.

Lwy

This idea and values are carried
over to the current WHO drinking
water standards.

This idea does not require
complete sterilization.

This is an acceptable risk.

s £
e——
o

-

2-9 BESHVEEERLZE, O/N—k- 0wk 1892 &£, R1YD/\VJILT Tl
SHHRITUTZER, BEET I, RSB ZE U O RBERENTRD o Tz, —IRHEN
TmlRIC 100 L TRSZEERE IREOWHOEE(Z, BAITWMHEL,

I In 1838, James Simpson pointed out that slow sand filtration had greater removal capacity than mechanical filtration. I

Bacteria per Gram.
100000 00000 1000000 water purification plant in Berlin stated that only the upper part
' Tageremored by serping___ Of the sand layer was polluted. The erosion was deep in
58 - winter and shallow in summer. However, algae were in
2 bloom in summer. When comparing open and covered
of Hazen, A. 1905: The Filtration filtration ponds and investigating bacterial removal for 20
= of Public Water Supply years, the open filtration ponds had a better removal rate.
B .E" The report said that this may have been something special.
o Qs The report said that temperature and solar radiation are related, that biological
Ll phenomena are involved, but that mechanical removal is the greater factor.
‘.
o ‘ He was exactly as Simpson had described
"slow sand filtration."
Sieve filtration Arge particle \
Hola sz Lali:‘:\n:asslgll 1 : Considering the size of the pathogens,
adhere

Like a paper
with holes

Small particle

55 years after Simpson's findings, in 1893, a report from a

their removal cannot be explained by the
size or gaps in the sand, nor by mechanical
sieving or filtering through the sand.

2-10

2-10 NIV VDIRE T, HEDTZETANTZS. EEREH. BIE3@EthDKIESE

ED Tz ZEGENEVH BEOADRIIENTUVGE EVEEHEER,

Experiment filter ; : :
1827-1829 [Open Filtrate Basin |  om 1872 poughkeepsie Filter plant, _.1E91: 1lon. NY.
o Practical Filter NY o —
1829 — 13323 Sand filter : Filtrate basin Fitral .
Viga, - .
% " Open basin
s ; e A Covered basin
2 Germ free filtrate May 1997 -

The average temperature in January
is below 0 degrees.

’ Slow sand filtration
removed pathogens
from the polluted

‘ The filtered
| basin was open
| because the

In the United States,
7~ it is recommended

'3 to cover filter ponds -
#¢"| and filtrate basins

water of the Thames pathogens had | vel i

r of s | i . 2 ry cold in
making it safe to already been P | o preventtreszing. 1 the winter and
drink. ‘ removed. . hotinthe

New York gets

. summer.

Normally, even if we are exposed AN Vartry Water works, Dublin, Irlanda, from 1860s.
to small number of PathOQens' Clear water basin is open in 1998

humans have a strong immune
system and are fine.

—_— Cr \
= .3. — = Bl S
. .’ ’ .(.“.’ London doesn't get very cold even in winter.

2-11 R ABULIESHEREIIRIT D, 2 BUEEKIE A—TVEo7z,
1998 FICH TUUDFKIBTEA—T U ol REREZENRIEE LD,
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| The warm Gulf
| Stream and the

¥ % %
¥ ¥ %

[ westerly winds
b keep Europe

| New York gets  from suffering
severe winters.

London doesn't get ve
cold even in winter.

»
s {very cold in the

<y 7 S | winter and hot
s

- %

<@ Average temperature

London |
i
|
2
]

The inland of
North America is
extremely cold in
winter.

~___Equator
N ” 2-12

2-12 PARUUDKEDXZ (L. BE, REITEEE CEXTVIERE . RARD
HETEEICRSRV, T TRO—TEZEIEL X THERNZRL,

Winters in North America )
are extremely cold, so
the water is very viscous.

Development of rapid sand filtration with
coagulation and chemical sedimentation
treatment to combat turbid water.

The muddy water
in continental plain
rivers is fine and
does not sink.

During extreme cold, the
organisms were unable to
active and the filtration
ponds became clogged.

The rivers of the New World were less polluted
by farmland and cities.

=There was little food for living things.
=Biological activity was poor.

1882: New Jersey, USA: Coagulants used to combat turbidity: Origin of rapid sand filtration | People
1910: Safe water made safe by chlorine disinfection: Origin of American filtration love new
= Spreads throughout the United States = Worldwide things.
2, gapid Filtrate
§ Cosoulant Sedimentation ~ Sand  Cl_ Tank
Raw __ lewems

Rapid mixing

Although it is called rapid sand filtration, the
correct name is coagulation chemical
sedimentation and filtration processing.

@-13
2-13 FARBEDANE, ORI ELEARENTLVRL, 1882 F., EYRERT.
BERIZEFESREAB. 1910 F£ REICIEZRTRE L. 20E 2 B0NE DT,

I From Rapid Sand Filter to a Safe Purification Method without chemicals: Rediscovery of Slow Sand Filter. I

Rapid Filtrate
.acuagulam Sand Cl  Tank

Robert H. Harris and others
Consumer Report, June, 1974.
cl

IS THE WATER
SAFE TO DRINK?

Siow mixing

Rapid mixing Tri-halo methane

+ R € =C=H
0 Cl
~N% N They point out the risk of
a it 4 carcinogens in chemically
s o treated tap water, the risk
' of asbestos pipes, etc.

Tast, Odor algae

Filter clog algae

Algaecide is common practice
in rapid sand filtration.

In 1962, R. Carson published Silent Spring. It
warned that the pesticide DDT was causing
biological condensation, killing not only insects
but also other unexpected organisms. It warned
of the dangers of chlorinated compounds.

2-14 1962 £, LANE T ILFERDEMRMENMERE, 1974 &£, 1Y a1—
—RETERAKITEZEN ? 1. 1974 T WHOIEEE S B 5dHHRK.

Slow Sand Filtration:
a safe chemical-free
purification method,
by Huisman and
Wood, 1974

SILENT

8
SPRING

' Rachel
carson

A large-scale outbreak of diarrhea Rediscovery of slow
caused by Crypto zoa that had passed @ sand filtration without
through rapid sand filtration. backwashing

S o In April 1993, an outbreak of
Y diarrhea caused by Cryptozoa

= occurred in Milwaukee, USA,
affecting 400,000 people. Rapid
sand filtration was carried out
through the backwash process.

Slow mixing

1 mixing

Rapid sand
filtration is
recognized as a
completely
defective process.

The dormant
protozoa have a
thick shell and
cannot be killed
by chlorine, so @
they pass through

the rapid sand In September 1994,
filter. the American Water

Refocus, Rediscovery, Timeless
Technology for Modern Application.

Works Association | @
held a workshop on
@ slow sand filtration However, people loves
in Salem, Oregon.
/?;‘ \ New Technology.
y yt &
‘ @ ® ¢ Watery dlarrhea June 1996: Mass | __,! Japan recommended :
diarrhea in Ogose, L membrane treatment. ;
Only mammals with long intestines get diarrhea. Saitama Prefecture ©-15

2-15 1993 F&F. SRIITKICVVTNERNINIF —F—HDE 2B
Bz, 40 A ADEE TR, 2 1994 F, 7 XUNKEREILHEE 5@
B=. BATE 1996 FHFRHWEMTY THEHR. BARIFRLEN,
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Development of Eco-friendly and Chemical-free
turbidity countermeasures: Up-flow Roughing Filter.

Luiz Di Bernardo 1980
Down Flow and Up Flow  Univ. Sao Paulo, Brazil
(vt e b e
A

Up-flow Roughing
Filter: presented at the
International
Conference on Slow

« Sand Filtration, London,

SLOW SAND
FILTRATION

" At the international conference
in 1988, Martin Wegelin from
Switzerland reviewed past
roughing filters
=International joint experiment
= 5 =In 1996, a roughing filter
Q X % manual was published in
’ } Switzerland.

* upl
(in layers)

Martin Wegs
Swiss Fodoral Institte
ic Science and

2-16

2-16 FEREFEDRVEY KEHRT. LEFEESEZ Y 2 /NoO0KDODARIVF IV
RMESR, 1988 FNOOV RV DEESRZE CHI<. EEERRZE. X1 XD
T IUNFREHTHEAEEEZ 1996 FICHAR.

Up-flow Roughing Filter ~ Slow Sand Filter Up-flow Roughing Filter

294C ",

Filtrat : Y ‘ g* - 1-..“‘
|_ rate 6@,/'0 R ‘}L" y PO ::: ;
: A:‘\z\iv , = It has good settllng A\

i Vere?P % EDY properties and is
similar to activated
sludge in sewage
treatment, where
the biological
community is active. !' E

Drain for
sludge

mpid
2-17 IBEHZEFICANEMAKTEER, BMH /1Oy S otm}ﬁ*ﬂéﬂ
(FEYBEEIC L DR BEEBEEEEERERU . £YEFE(IC L DBV iR

ENRRIZoT,

The activity of biological communities is key. g’

Photosynthesis is dependent on
the amount of solar radiation.

Radiation
Photosynthesis

L
&

Algae
produce
oxygen,
making it
easier for
animals
to thrive.

T,
X

Decomposition
in fecal peliet

Ne: l;?ue:‘la reproduce
endenma - The activity of microorganisms and animals
is related to temperature.

Gentle for small organlsms
The sand does not move even
when the flow rate changes.

Avrtificial delicious
spring water

Organisms smaller than the size
of sand are active here.

2-18 BYLEEMBEIZ o1,
[N Y

Hungry microscopic animals will eat anything.

2-18

WTHEN BT RISEEREREE . S0

Hungry animals move around in search of food
and will eat anything they can.

: S - :
‘?‘&é'ﬁ;\) ;10" time Work q\’\\ Long-term action.
SEHe L. o @ . T, Decomposition takes place
2 ® - = over a long period of time
a within the feces.
2o Fermentation progresses in

It only takes a split =2
second for the
microscopic organisms to capture
food and any suspended matter. —_

2-19 EWINBNDEHEL. FEHFE. ERDHA T, BRNEL\D T, ZBEREN
FU. @R FIMEDFICHEFT D, CODRICIK BFENH DB,

The food that is eaten passes  the anaerobic environment
through the intestinal tractin a  With a lack of oxygen,
& short time and is immediately ~ Preaking down polymers into
excreted as feces. smaller molecules.

JICA [LEfHME July 13. 2026.
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- |When observed under a microscope, algae and other tiny organisms are at work. | |Chironomid is not same as Mosquito. | [Mosqu,m ’ ‘B,-,,,,g Mosquito (Female) !
TR Filan{e'ntoys';:'j:{_ %( J.I*'V ’ Filamer]lgfus > ' [ Iighaeta = ——

N

Chironomid | B ! / \ -
‘Non-biﬁng ! 3 Y K- M. ) .
Mosquito - - \ \ P

Both Midges of T - &
Chironomid and | Midge swarming
Mosquito swarm
: for mating. o
L Vending
X g 4’3 : i "~ Machine K
4& S 3 ¢ Mosquito larvae

live in stagnant

P S N S SO \ environments.

~- > ~w=== The mosquito larvae
float on the water
surface, drifting with
their talls up. Their
tails act as
respiratory organs,
and they bring them
to the surface to

Tiny ’ ( g J
organisms.«” 5 . - 4 p D

Chironomid larvae are

=P TR e S o active on the muddy

¢ g e surface, sandy surface,
Carnivorous dragonfly nymph The snail eats

! : Tr']here a(;eI clams in and upper part of the breathe.
e 0100 Y S S green algae. the sand layer. sand layer. These ;
‘ ; Chironomid © <3443 . = ‘ : >
) Rotifer y ° i environments with - )
[ AL larvae & .% . Ll)slltc:)wp?jannﬁ((’:aﬁtlfoerqs- g;?l;g%(:\(‘i:gaellgglse?teen currents have dissolved Chironomid larvae: slow water current
Nematoda ». 2 2 = oxygen. making nest at the bottom = 2).21

2-20 BEBEREVINS  KSREME T RN D STREN K], 2-21 AZRUAIE MZRDRNEL ETRZE DD, h—I 3L KEICHS
THOT ERERD ANDHBDERINTUERD . EREZPT L),

Purification mechanism of SSF

e, Algae grow on the | Slow @& 1.
S SETECESEE ’ Sand il was misunderstood by the name.

e |
Filter & Lht o

¥ i Wsmiitm " _
‘ * 2 :1\2;?5:2 :t?rrf';ce e Mechanical filtration with
of sand layer, Image of Sieve filtration 53’9"‘ paticis sifel‘r:ee ﬁiraazg‘unczaer;eilagim SRS
Slow ; s ey
Sand s Hole size é ¢ 3«595%}/-,; 23
Filter. ( 4 & 2
A Like a paper i
> P pamdew"h i i ree” .. | Slow sand filtration, which
= SoLparts: A originated in the UK 200
-~ IRl .| years ago, was reborn in
______ J "%; * u FOO_d ) 4 *4 Japan as the Ecological
Vs s ' chain is "' _| Purification System (EPS).
_ m i the Key 7 _?,/;' From Japan, EPS began to
4 gt I n > . spread throughout the wor!d.
Slow Filtration with fine sand : 7
under slow current. ECOlnglfal
: urirication
Hungry organlems Slow Sand Filter ‘:>System
works in this EPS. o :
slow |:> gent'e i Super clean delicious water Trust Our Sense ! ©.23

2-22 20O0—&(F BRSPS VDV E WS BIRTZ o7z MU NE. uNEY) | 2-23 REEFNOBES BRI BATE#OEE U TEHMEIN. B
(FEENM< D ELE<7ZIF TR, AOSHRANLFUEZU,
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Major turbid matter

A large-scale outbreak of diarrhea caused by Crypto zoa 500 A € in mountain stream
that had passed through rapid sand filtration in April 1993. 200 {¢ 5 ol st it
o 100 § €
Backwashing _1 50 A 2
lets everything =
pass through. g 20
1 g (R.‘,oa%ulsantggnlonne 3 asses by
E api an lner ac wash
Refocus to Slow Sand Filtration after the large- > Z 3
- 2 2 fe[i0u.
scale outbreak of diarrhea caused by Crypto zoa. O : . L Jap.standard [[ESEY -
N ” ¥ ) i:
— E N crypto Q
13 90 é u?l;fe% %E
[=4
o7 fEr R
01 oo1derees W S8
0.05 = oL
002 {»=aiginy §
001 1 F e
0005 1 32 g
= S
0002 59 3
0.001 7
0.0005 1 Super clean
and delicious.
0.0002 X E K 1
0.0001 4 Artificial Natural spring water & ©)-24

2-24 EIZIKODE—?—/%FFIJ\ %ﬁ%ﬁkﬂlsébﬁ BRTESDLDICEOTL)
Do BESBDKIE HHEWIZ, Z—/IN—=D1)—"1),

® Water Cycle, =
= e have to think abou
Safe and ACCeptabIe RlSk- acceptable risk and treatment.

TE

transport

Water vapor i
< Precipitation = % . %
\

Transpiration
¥

a\.\“"“\/ 4
| Percp\a‘“’“

Traditional Welcome Ceremony of Kava Drink
in a village in Fiji.

mwﬁa”eve’ ofwater, we need? | could not say that bacteria

E free water is safe.
2 Safej

oopoa‘oe‘os‘

3-1 KBER. B TED IR ARG CHEZRINED BEICLRWER
2EEEVITLKLY,

g -~ ——
Saline water Groundwater flow

https://www.youtube.com
/watch?v=vQxpxhUVkM8

49 seconds

3-1

Rainfall

gor transpor C‘D Rain falls on mountains
Water vai é i

precpmion o and islands. There is a lot
) '\ of sunlight, clouds form,
) o /'\ and rain falls. Rainwater
) (( T % seeps underground and :
@ = comes to the surface as \
'M’ spring water. It is purified
g v in the soil and becomes
clean water.

Transpiration

Infitration

(< i
Evaporation //

5539 b, Freshwater Lens 3

Artificial clean subsurface Image of Slow Sand Filter as
water in a flood plain. EEco|ogxcal Purification System %
(

EPS is a new purification
system to make artificial
spring water. This system
is wise application of
natural phenomena.

We have been used natural safe water
which is natural spring water. This water
is purified in nature without any chemical.

(3)-2
3-2 RYBRRRUVDKIE, RADEK, TR 5B(E Bz ENT | EEFED

EET. AIHISEKEDLD,

| Familiar surface waters are not always safe.

A3 i
L Rain water
s \“\Q‘érlver collection

How to get safe water. |

Surface water is easily contaminated by
pathogens and other dangerous worms.
It is not always safe to drink directly.

Fish is one of the indicator.

Multlple layer filter, Bio-Sand Filter and
Ceramic candle filter do not perform
completely at removing pathogens.
These can be reduced the risk.

Almost all pathogens
' may be removed by
> ceramic filter. The

" pore size is smaller
than 1.5 micron.

All the contaminated particulate

Heavy metals are easily dissolved in Bonlng is the matter can be removed by a
underground water. This water does not contain best way against membrane filter. But the running
enough amount of dissolved oxygen. pathogens. cost is s0 big.

(-3
3-3 BERSENTZKTE.BBENGDIRSANEA TN D BBENEL KL,
ROV A IRBRERITTVWBRDT, EXRICHNDEHET D TFESD 5828

X AREOIRFT DD T, HRRAICAFEOTVD, BB ARY(CHED,
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! Sweet drop
(honey dew)
Natural sweet
and delicious
water

Natural spring
water and rain
water are

usually sweet
and delicious.

®-4

3-4 HEFEK. RADHLULEK, REBHRL, HLILLIK,

R7KE. RO BLVLLK,

Presence of Dissolved |
‘Oxygen is Key.

Natural delicious
spring water
contains enough
amount of
dissolved oxygen.
It is usually safe

to drink.

Addltlon of oxygen:
Aeration is frequently used for treatment of groundwater
(reduction of unpleasant tastes and odors, discoloration,
precipitation of iron and manganese).

Heber 1985

Aeration
filter

raw water

Cascade

L_; aeration
.._i’t—_r'_
+]

aerated water

» Iron and manganese are oxidized and form
= nearly insoluble hydroxide sludge. They can
be removed in a settling tank (a coarse filter).

3-5 BT Ex%b“ﬁ}ioﬁ’i?b“ﬁﬁ‘\'ﬂ\ BEZEDKEE. %E?J‘Bﬁl%ﬁiﬁh“i’é

@
2]

S

[T T COIKIE BREAEL . EMDRIGUICKVRREICT D EDNH D,

Is this, safe
or not?

Which level
of treatment,
we need?

We have to ‘What level of water, we need?
think about =

acceptable risk =

and treatment. §

3-6 B ML DKIIIRE T DRENHDDH,

FFCTENRD, CRIC.ANADTNEGS

EDRITBDT, 1B,

There are many kinds of

bacteria in nature (in water

and in the soil).

MW —
>

_—-Ex
-  —

<« Ge | bacteria: many in
the naturalenvironment

AV

Group of coli-form bacteria :
an indicator of pollution: many in

the natural environment

Pathogenic
bacteria

X ' o

Escherichia coli:
of intestinal bacteria.

indication

| indicator of fecal contamination
"} of mammals.

Safe

», (f -
o
-
" ‘a i § T
I 3
1 Wash hand!
. Reduce the
TR T _! risk.

®7

3-7 BARIZIE. WALASLRHEN D, — iR, KIBEEE. EEHABE.
NSIIRERE TRV RREAZITH. B,
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Easy bacteria test paper of General Coli form
SUNCOLI paper "*Bacteria - Bacteria
https://www.sibata.co.jp/wpcms/wp- il = , B2 S
content/themes/sibata/en/pdf/test_paper.pdf 402 o e fi

Incubate at 35-37 C.
Coli form bacteria: 15 hrs.
General bacteria: 24 hrs.

©

(@ ®Use Pipets

cut,

Open the polyethylene
pouch, pinch the top of
test paper ant take it
out

Dip it into the sample water, pull it out and shake off the extra water.
Put the sample test paper into the polyethylene pouch, cut the perforation line and
throw away the top.

Drop ImL of the sample water on
the test paper.

® @

™ Coli form groun‘l_i’acteria
N A )

Fluorescence emitted
when exposed to
ultraviolet rays in case of
Coli form bacteria paper.

Put It In a thermostat and incubate it at

Push the air out of the pouch. Then seal the aleiod

fastencr Count the number of spots(colonies).
Coli form Group* ++ 15 hours
General Bacteria* *24 bours

(3-8

3-8 BE(IC. HEREETIENTEDHIUEREN G D HEEKEG
BEL BMRZE BT &, HYEN TS,

New Movement in Fiji
New Plans for Cleaner Water

At the opening ceremony of
Safe Drinking water for rural
people in Fiji, January 13th.
2013.

g Tota\(Gen
[ e

Raw water

=~ Fecal coliform
[ Luminescence
( under UV light
Bacteria Test by SUNCOLI test

inFiji ~ Watch 3:21- 4:22
Total length 7:43

https://www.youtube.com/watch?v=
VIr2EOS1PMA&t=49s

3-9 HATE BRIRETE D BESNDDIERVAKEREDRET
BEITDERVEREEMEIER DDICHENDH D,

Fish + Food

There are so many bacteria. —
—Medical doctor touches with patients.
Medical Doctor is safe.

Logarithmic bacteria number in 1 ml

fu/mi

P
(®) _}@ a‘a’ @

Y

100 000136800'%0%00000100'000 10,000 1,000 100 10 1 0.1 0.01  0.001 0.0001 0.00001 We have to
108 107 108 105 104 103 102 10! 10° 101102 102 104 105 think about
| | | | 1 1 acceptable
Coli-form bacteria are abundant riskK.
in soil and are not germ bacteria.

wd e E > § & - ,."‘. Please compare the numbers s hl % ool
§s ; i 25 =2 i £ % ] | of Cryptosporidium with JI o
& é E ;.YY?..E.[... E E E g’ ", 35 H bacteria in water. Risk? -
e S
Risk of ‘ ettt S't:ril_ize by Ve
1, ®8 Ea 3 s chlorine
Elimination @ 8¢ _8 g 1
germ | trchemend} 15300 | 3 ) {53 4 Sioeomor '}
bacteria in ‘\ “oewst | ®chlorine? &
water. i N ARERREBENEN
ifnination by biological col it 58 ! E E & m
e e §§iEPS 1 =5 3s POEf
P 3% i(SSF) 1 33 23 L 86 ¢
L/ T e G

3-10 HIERICIEZEDMEN, KBIZIE, HREWICH R, 20E DB TER
B RSB RS ., EoEDVRLIRDB,

Gabriele Heber 1985: Simple Methods for the Treatment of Drinking Water

Turbidity, Average E. Coli o
Gahride Heber Processes and Combinations
Simple Method for the Values (NTU) (MPN/100 ml)
Treatment of Drinking Water Upto 10 10 | No treatment necessary
. 10 100 | Only disinfection
100 1,000 | Slow sand filtration
250 1,000 | Pretreatment + Slow sand filtration
Pretreatment + Slow sand filtration +
220 10.000 Disinfection
v 78 Two pretreatment methods: e.g.
B sedimentation + coarse filtration or
1,000 100,000 | coagulation/fluctuation + sedimentation
https://www.nzdl.org/cgi-bin/library.cgi?e=d-00000-00— Subsequently: slow sand filtration +
0ff-0hdl--00-0—0-10-0—0—0direct-10—-4———0-0-11- disinfection
en-50-—-20-about-—00-0-1-00-0-0-11-1-OutfZz-8-
10&cl=CL3.21&d=HASH175e57dd8f453120fc2d5d&gt=2 100 2,000 | Rapid filtration + disinfection
e [w] Pretreatment + rapid filtration +
: 1,000 3,000 isinfection

Acceptable Risk

Table 4: Treatment processes and combinations as a function of turbidity and E.
Coli count in the raw water. Additional aeration generally helps to increase oxygen
content in water. The turbidity values refer to the contents of settleable and non-
settleable substances. The choice of pretreatment method thus depends on the type
and composition of turbidity.

A%

It is popular in the world to eat with our bare hands. We have to remove
the contaminated small stones in food. This is a reasonable way.

311

RYDEZFCEDENSE(CRD. QR TRBIZENTED,

3-11
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424 slides

@ Food Chain is Key:.

Aerobic condition is essential.

Radiation ( Growth and .
Pno!osvnmesns x¢ repruduce Large Fluctuation
{ 3% > e \ 1%
8% . =" =
HED 8
~ &\ - !
i B N .
loiee s e Dot Day Night
Visit
Someya WTP Radiation { Growthand |
Along V(\jlater go Photosynthesis \ M ,ep,oduce &w
line an ew algae
biological 2080 f gt e \z‘ s
activity. @ E i e
gsa ) o 3 ."9
8 HE- 5 I iy
4 min. 31 sec. S NA Q%, e &Q = 2 https://www.youtube.com/w
httpsr;/?/wvx(/)v;/(.%/ogguboeécom/ Ne\;/l;a;:'e;a ‘—gm,‘,;,d oy nec«nlposmo,, Drgantc atch?v=pBmHox0qilU&t=3s
watch?v= a3dpORps @1 and animais @2
4-1 BYRESENEE, 4-2 E%ﬁ%b\‘%ub@%ﬁ?‘iél:li\ [EgAN
. This is a summary of the open lecture Food chain among small animals is the key for purification system.
THIS is FOOD CHAIN. at UCL and Univ. Glasgow, in May, 2011.
nm nm um Lm oz m mm cm cm m m
. - ; G ostis 210 100 1 10 1Q0 1 10 1 10
The first use of slow sand filter for the public supply of drinking water 3 ;
began in 1804 in Paisley, Scotland. The present vertical type of slow sand i ol My o % % % ?ﬂ
filter was devised by James Simpson in 1829 after his 2,000 miles § ovme P o e g
inspection trip all over the Britain. This filter provided safe drinking water, X E Cﬁ;ﬁd ?ZSN?;warm " human
free of pathogens to residents in London. This vertical type of filter LE S S5 Erod il dba

spread round the world and was known as the “English Filter”. Slow sand
filter has been believed that it was a mechanical filter with fine sand
under slow current. However, the major contribution of the purification of
the impurities is the food chain in this system. The word of “slow” was
“gentle for organisms”. Recently, the English filter of “Slow Sand Filter”
has been recognized as “Ecological Purification System” in Japan.

Slow Sand Filter — B/o/og/ca/ Filter — Ecological Purification System

Short time work Long term action
‘L\ = U E>

4-3 2011 &5 A.OYR2K University College of London &935X
J—XK University of Glasgow T.HENTHEEULCES, KELEEND

New Concept
and New Name

English Filter :
Mechanical filter

Animal

in the fecal pellet

@-3

RESBISEART, EWHEEE U TEINED ST,

Passing time of food
in body is also very
short.

P
.

Long term action

Complete decomposition
(mineralization) in the
faecal pellet.

Anaerobic condition
inside of fecal pellet.

~

-

Hungry animals are |mportant to trap any pamcles under gentle condition.
@-4

4-4 BYEHE, QICABDARETEER S EYISENH DA BENDHD
ECAICVND,
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Slow sand filter is real ecological Detail of Ecological Purification System for safe drinking
water / 6:23

purification system. Food chain is the key.
It’s an ecological purification system. / 5:22

Filamentous
sand surface.

https://www.youtube.com/watch?v=pBmHox0qilU&t=3s

4-5 QR THEZERDEEBRLPTL,

ecal pellet of
Chironomid larva

Passing time during biological
active layer is very short.

English standard filter rate 4.8m/d (20 cm/h)
in supernatant water.

Purification is done during
the passing time of 1 to 2 Purification time is very
minutes through biological short near the surface.

active layer.

Guarantee and insurance
layer for emergency

[When the porosity is 50% in
sand layer, filter rate becomes
double. 9.6m/d (40 cm/h)

a
‘ é” |Eng|ish standard filter rate 4.8m/d (20 cm/h) |

8 @-6
4-6 BDOEZKDTRND EDZFEEIE BWD_LEDKDZREDFIETZ KERDD
EYHERU VD EAZ @B T DEEE. 1 H5 2 o BEE#bZ o7z,

® Sand, stone and , -
& soil are not moved. §&

Spring water is always clear. vertical current.

After the stor;n, Wwhen the wa

rises and the gravel rolls around,
living creatures are washed away.

NN £
Gentle for small organisms is
the key to make clean water.

Small animals on the surface
- of rocks collect turbid matters.

®-7

4-7 FRT.ENDTESITRS @NEFNRIEKL TEDENNIE ED

£ EDOET EILERETEG,

WEHD Tmld, RIRDBZ o7z,

—_—
Capacity of one filter pond:
780 m2 x 5 m/d = 3,900m3/d
One day demand per person: 0.3 m3/d
3,900 m3/d =+ 0.3 m3/d
= 13,000 persons/d

SSF Capacity to make safe drinking

water is so large.
Algal mat lifts by oxygen g N

bubbles produced by Particles were trapped to ©
photosynthesis. the ﬁlamgntos algae.

i

AN
5T e
"4-', -

4-8 WEICBEHHE
M3, RN HERERS AR DENFIETE S,

a

<5 AR TEESNERANEN T OKEISES L
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There is a thin slimy ((?elatinous) mat known as the Schmutzdecke, or filter skin on
the surface of the sand layer in many textbooks. This explanation is not correct.

Sand is clear at the site in water.
When we pull up this mat from
the bottom to surface and in air,
sand turns dirty color. A large
amount of traned SS among
filamentous algal mat drops into
sand layer.

On the surface of sand layer,
there is a soft mat like light
feather mat. Filamentous algal
mat is just lay down.
On the shallow bottom,
filamentous algae grow well.

,ln\"

Algae are the best
food for animal.

Filamentous diatom is a
pioneer plant in cold water.

4 ! @-9
4-9 KAADWE LISED WE—HICHEHIT D EMIEEND FTZEIF K
EZRVWERRERUDNR TULRW 7205 #iBIROEYIRREBE S 72,

Opflow: American Water
Works Association 1993.7.

| made algal mat sampler without
any damage of sand filter during
the filter run.

A monthly publication of the American Water Works Association

Schmutzdecke Sampler Reduces Filter Bed Damage

the sand surface during operation of the
filter

Sampler Components
The

" The
e estimated to be about $100
the b

ecke samplor
onwing the step

an be
listed

Materials and Costs of the Schmutzdecke Sampler
tom Purpose Cost

one beass 10d, 275 n > 2. (70 mm x 50 ) g weignt $150 TS

410 KERDBNT. WE L OEEREE RN TS HE8 525 PXUAK
ERAOMETRELE,

P

|Algae grow well in summer. Continuous culture system of
filamentous algae becomes after 10 days.

@&

1000

g

mg Chl. am?

. ALGAL BIOMASS
: ON THE SAND SURFACE

-
o

0 10 20 30 40

DAY IN FILTER RUN
257
100 1— - ——]'

] S Filtrate
-2 80
& ]
© 3
= 60 . Filttrate mqa()teg becaGme clear
(&) : water in ays. Grazing
o 40 . CHLOROPHYLL a animal community grew well
2 + IN FILTRATE within 10 days.

201 :

In summer, scrapping of
surface mud is not necessary.

Japanese standard of filtrate
is 2 degrees (mg/L).

Super clean filtrate.

0 10 20 30 20
DAY IN FILTER RUN

4-11 EENTE., 58 GEICHOWE LEDEEFROFRZZRANL.E.N
2 BT BEERE—EIZR DTz, DIBKITRNDBENETNZ S HEEH®
RN FEZ LR VBRI, BN EBL TLV .,

@®-11

Development of algae on the sand bed during filter run in June in Ueda,

Japan. 107 Filamentous algae
~ grow well on the
£ Melosira sand filter bed.
S0
P
© c -
1
o
o
=
b K}

©
E®
£ 81 Gomphonema From a river
8= . 3

=10 s L N

0 5 10 15 20 25 30

Days in filter run
In June, algae first appear on the sand are the same
as attached algae (periphyton) on the rock of riverbeds.

When the filtration continued,
filamentous diatom of Melosira
became dominant.

My city (Ueda, Nagano, 4

Japan) is located in cool Melosira became dominates in cool water
region in Japan. where grazing activity of animals is weak.

Someya WTP, Ueda |
20| Raw water

Seasonal change
of temperature

=)

Water temperature C
=

JFMAMIJIASOND

®-12
4-12 JA)IIHSIFEEENRN T DN, RREBEZ TN 58 THRELT
BATWE,
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4 At scraping time,
we took sand
sample.

Lift up in air.
Algal mat on the sand surface in water.

Suspended Solid‘ in washed sand.

Sand beneath the surface in water is clean. SS mg/ g of sand

When the supernatant water drain off, the © 20 40 60 80 100
trapped SS releases and drops into sand layer. %] = :
T = Dirty matter in
0 : . sand layer is
£ only near the
5 surface where
£, biological
8 activity is high.
e Deeper sand
12 4 1992, 1993 layer is clear.
Someya Plant, Ueda
ie

®-13

4-13 KERDDEYREENE. WD _LFZ1T, EHMOEENK D &S,

7
10
o - fo A e a3 ]
£ N o’
B ]
2
i -
et g 5
e e
2.20| o wator e o §o0 10
8 -EE
o
%10 s ®» ]04 | e
5 : 2 | From ariver
SO0 FHanIIAsoNe Q¢
0.5103.....44...
J A SOND

In winter, it was the same as the J FM AM J
attached algae on the riverbed. - Month in year

When the amount of solar
7 radiation increased and the
water temperature increased,
the filamentous diatom of
., Melosira became dominant

Weak biological activity
in cold water. @)-14

4-14 E£YOEEYLEEEHHNEICEEFRT D,

Different type of algae grow in different environment.

In Slow Sand Filter pond, there is down ward current from surface.
Filamentous form of algae can grow on the sand bed.

Pond, Stream, river
lake <& ————
and
ocean
Horizontal
Stagnant water running water )
Occasional storms
and rapid currents.
Bl :
o
gy Govplanans
G e
e -
) / P ]
"4 & Periphyton
PEEEE - Attached algae
Float and e ovtinert 9
drift algae Phytoplankton  Fiagellated algae  Filamentous algae

@-15
4-15 FNHRVHABIRZEVWTEIET S3%. BN S D50 TIK. SAROEEE
[CRHBEUTEIEYT DFN. IS TADP O DR H DR RN
DENFIET D,

Try to accelerate algal growth in winter.

" | thought that the Evenin
= ‘\ nutrient winter, the
g concentration in diatom
[ “ rivers in Ueda Melosira
city was poor grew well in
¥ than in London. London, UK. ==

e 4 | thought the nutrient
= concentration was too low.

AI?AaIA growth made
delicious tap water.

When | put |
nhutr}Ient to | 38 cm Water
the floatin
:_tut nutgent tciéhe bottle in . 61 cm Sand
ilter pond in col int [
winter. algae grew | 61 cm Gravel
But no growth of evenincold -

algae in the filter condition in

pond.

| found
shallow
depth was
the key of
growth of
algae than
nutrient.

¥ Algae grew well
in shallow water
in the flood plain.

In March when snow melt period,
algae did not grow in the filter pond.

(@)-16
4-16 TALAXTIF X TEENEGE, FHMCIE. BEERHORI(C RN EELR
LWDIE EUNUEESREBENEY RVANERL REIRRNERZ U, T
FIHEL S\ KEDBARU TV 2 iR NITEERH T ERNEIE LT,
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Continuous algal culture system is a nutrient reducing system.

Over flow

Nutrient in
algal mass

-
Less
nutrient
E)?p?é?isrﬁent Average daily harvest during 11 days in July
was done. Wet matter 173 g/m2
Dry matter 25.9 g/m2
Organic matter 7.81 g/m2
Nitrogen 373 mg/m2

Phosphorous 32 mg/m2
Nutrient reduction from inflow water to filtrate by algal growth.
Nutrient removal as

Nitrogen 4.6 %
Phosphorous 27%

@®-17

4-17 BIZ. ENLEIFGEDEIET DN FVTLSRZEETINEL TH .

Aerobic condition is essential for biological activity.
1 o

Seum out

There is down ward current.

ff oxygen
Hf production by
£25H photosynthesis

Small
2\ animals
nd

‘ Microbe ;
! - Diurnal change of dissolved oxygen (DO) was measured.
CO,+H,0 B CH,0+0, _ _

Algal photosynthesis 40 Partial pressure of oxygen in bubbles was also measured.
accelerates purification 20% 20% ; i
ety el " TS0 T @ Bubblesz‘l;eep aerobic condition after sunset.

c | A . 3 5

¢ O %.. Concen- | = '9/(, Saturation

Do 2} 9, tration e & %

> () 140 () (]

X E wof [=grpoy §

O c sf S 10

oL ¢} © %

0%F . 5 w

2 = -— 40}

OF¢ 2 T 0

@ g o A n 5 " A

6 c 06 12 i 24 06 12 06 12 8 24 06 2

8 Day Night  Day Day Night — Day
After sun rise, DO in filtrate was rapidly Even after sunset, DO in filtrate
increased.

was super saturated condition. @-18

4-18 ZBDRAKE SEKDEZRDAELEAE LTz, BREBOBEREE
B&DHTZW\e BN ULV TN BEICNS BRIEN D > TEN 57207,

| investigated the seasonal change of algae in Thames filters in London from 1994 to 1996,

30 years ago. R i - Biological roughing
3 filter without

chemical.

100mx35m
32 Filters
Ashford Common

WTP, Thames
Water

Melosira

’Vv 4
_

Filamentous diatom in winter

3 Summer-Autumn  Winter-Spring
1994
a2
o %,
15 LS §
X,
E " 'Y
Temperature of surface water
55 of reservoirs. Thames and Lee 5 s . =
[ 3 Midge forvy Diatom to Green algae in summer
" & 7 b2 e Midge laivae,  is due to grazing activity.
JFM AMIJI JASOND Run Days 100 0 50 ®)-19

4-19 TLX T BIIEFEISRRS, KFEFEEXOVT, TOEVIIHEBEY)
0):’.2 U ﬁ@%ﬁ%f&“j 7:'.'.0

‘Thames water examined the effect of algal growth in the filter
in comparison with an open filter and in a covered filter.

The Thames
Water
| Company had
' a hard time
| removing the
| massive
. proliferation of
3 filamentous
green algae.
They called it
blanket weed.

Radiation ( Growhand  \ After the experiment, they confirmed
Ty Fhoenihee” X M o & “algal growth contributed better condition
' s o %ﬁ% for biological purification process”.

Algae produce oxygen through
photosynthesis, and the presence of
dissolved oxygen creates an
environment in which heterotrophic
organisms can thrive without worry.

s 0/ 3 /O |
%9&0%50
g(b}%& ag
R

' (4)-20

4-20 TLR(F EDHEZRN FEHESCHMBRRZEZ<IdANE
WP EREN R<R D EDFEERTIZ D72,

in fecal pellet

Slow does not refer to speed, but to
being gentle to the organisms.

New bacteria
and animals
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Surface Loading Rates for a SSF at Ashford Common during April and May 2006

Aerobic condition
is essential for
hetero-tropic

organisms in the & ~ | B
sand layer. ,% N [ rL[ [
| } £ -
= Large Fluctuation . Small Fluctuation
g K = 33350 - -
44 S| & 4 o !
o 2—+ Bl . outflow * .|
£ . § - 3 ¢ inflow
Faster flow rate - 4 T s slow fast |7 ~ _
was better for s | [ ] : \ = - B
small organisms H " O — ow rate = .Ni -
in the filter. € sr——— Day  Night Y 9 —
w
0
8 £ 88 8 8 8 & 8 885 & 88 88 8 &8 L 8L E
g ¥ 33 33323332 3 32 245223232 32 32323533
¢ s 8888383 L3d ZFFEd AR R R E ST
saw=  The filter rate was : .
_ 2-3m/d (10cm/h). 4.8 m/d (20 cm/h) The filter rate of 9.6m/d(0.4m/h) is adopted in
i m) World wide English Thames filter plants in London to escape oxygen
. omwsleraepth Standard Filter rate drop in filtrate during the night time, in 2006

Thames Water’s asset standard says we can

operate up to 12m/d(0.5 m/h), in 2025. ot
@®-21

4-21 FENZV\EBFERROEZEIEHNAREWV REAIFICEZETEICRS R
FOIC, BiEEE TR U2 AN RV E DGR, 12m/d FTRWZ &ICUT,

| My first visit to Thames Water Company was on
Mooy wge (1) S \ T August 19thin 1992, | explained my study on
Photosyn! 'S reproduce LS
> \M . » the role of algae in SSF system in Ueda.
s 4o &V | explained
g2 7 the biological
§§ - Coz activi'ty ugsling
s 3 DO changes
,ﬁ% 3 in the filters.
SWA
- o o and
o s

g Ashford Common WTP

About higher flow rate asked by N. Nakamoto
Michael Chipps Principal Research Scientist

i 2025/03/18

Since your visit (Aug. 19th 1992) we -

have added DO and turbidity

1 f monitoring on the outlet of all SSFs.

] i nimata Thames Water'’s asset standard says

creates an mvonent | QR we can operate up to 0.5 m/h(12m/d),
organisms can thrRle k| SUSTAWABLE but in reality, we are usually in region of
without worry. Slow does GOALS 0.25 to 0.35 m/h, but we can reach 0.4 f£7F T
not refer to speed, but to m/h occasionally if we have to. We do
being gentle to the have keep a careful eye on dissolved
organisms. oxygen (DO).

Slow sand filtration is a
purification process that
relies on the efforts of a
biological community.
Algae produce oxygen
through photosynthesis,
and the presence of
dissolved oxygen

Idea of EPS spreads
from Japan to the world.

(4)-22
4-22 BIFEEREFTUIUZDIL FAH 1992 FTEEHL THS T2, £VPEE
EBRFROBE(LTARELEL.

W. K. Burton published “The Water Supply of Towns and
the Construction of Waterworks” in 1894 in London.

1 .
‘ practice.
| understands) come to the conclusion that a filtering speed should

never exceed 77 feet in twenty-four hours. It seems unlikely that

any such hard-and-fast rule can hold good for all cases,” for there

On p94
Dr. Koch, the eminent bacteriologist, has (the writer

Dr. R. Koch
neve exceed 7 %
feetin 24 hrs.

: SO 2 sl \7}
can be no doubt that the efficiency of filtration varies with many Log>

=2.27m/d
https:/wellcomecollection. circumstances—with the purity or the reverse of the water, for
org/works/da2p35ki/items example ; with the nature of the sand ; and with the temperature. Osaka(Japan) wks gave very
different results from this.

* A series of experiments, both biological and chemical, carried on in connection
with the Osaka (Japan) waterworks, gave very different results from this.

ofaster rate?

It has recently been discovered, at the Berlin waterworks, that covered filters
are much less efficient than open,

WATER SUPPLY OF TOWNS

Berlin wks discovered that
covered filters are much less
efficient than open.

=0pen is better.

CONSTRUCTION OF WATERWORKS On p95

On the other hand, the much higher velocities—16 feet in twenty-
four hours or even more—adopted by some English
undoubt high.

W ne diffidence that the writer states the conclusion
he has come to—namely, that a mazimun filtering speed of 10 feet
in_twenty-four hours is quite permissible in the case of water
_That is to say, with arrangements properly

g s, are

English engineers adopted
more 16 feetin 24 hrs.
= over 4.88 m/d

Burton : max 10 feet in 24

hrs. = max 3 m/d
Present Thames wks %"‘e! &3
adopts 12 m/d. >

This is depended on Ecological Purification System.

4-23 RKETE ZAE 2EEEILEN O Tzh TZATEAEEIULTE T,

that purification was done by mechanical
slow speed with fine sand. filtration.

At that time in 1894, he believed ::# This means

@-23

‘ Don’t remove biological active layer.

| Eda

Slow sand filtration is a
nature based chemical
free process for purifying
water by removing ; Q7 -
contaminants through %@?o
biological and physical qyge,o
processes using fine g&sggg 5
sand. i

. - 2. - - .,‘ o

In case of dry skimming to scrape upper E* o . &

dirty sand layer, this treatment is the Thames Water tests new robotic underwater technologies designed to
removing biological active layer. It takes  simplify and speed up the cleaning and maintenance of slow sand

time to develop biological active layer. filtration methods used in the water treatment process. @®-24

4-24 TLXTIE HIWERY CEMBRIEEMR<S & £ EHEENEHE TS DI
BEOLNH S, T T HEZHISEVWT WA EDBENETERRIERZELT
WS EHZ TN,
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528 slldes

Rediscovery of Slow Sand Filter of
chemical free treatment from Chemical
treatment of Rapid Sand Filter.

- § PP SSF

(® URF and EPS Model.

Rapid Filtrats
Sand C Tanmk
Filter

g,
Coaguiant
&

Filtrate
tank

—

Sbwmlxln - N
— ko 2 =
+w=i Slow Sand Filtration: a safe- chemical-
Filter clog  Tast, Odor algae free purification method, by Huisman
IS THE WATER and Wood, 1974
SAFE TO DRINK? Coagulant

in ixi Settling
: 2 Mixing 9
Robert H. Harris SR8 by i pamtalk
and others =
Consumer Report,

turbid
water

: J 1974. = eaimEnt of RSF
i une, — reatment ol 7y
i Cl for turbid water. Cl addition
d (€] C H Raw
v scé?g%;ge Up-flow - Firate  Clear filtrate
@] . [ water in the Roughing ” A= without
11 Tri-halo methane i ; flood plain Filter (URF) chemicals

—

Drain for
sludge

Development of Eco-friendly and Chemical-free
turbidity countermeasures: Up-flow Roughing Filter.

Luiz Di Bernardo 1980

LA Univ. S&o Paulo, Brazil
& = e Up-flow Roughing

= A Filter: presented at the
o e e """‘1 International
i | B Conference on Slow
[ Gimmws=— 1w « Sand Filtration, London,
1988

SLOW SAND
FILTRATION

Down Flow and Up-Flow

iy
et

SRavEL

o RASTIE pire
o e e S
DS www FEwash o)
seesicetawstiesAVopet
- oo

| At the international conference
in 1988, Martin Wegelin from
Switzerland reviewed past
roughing filters
=International joint experiment
=In 1996, a roughing filter
manual was published in
Switzerland.

Martn Wogaln
Swas Foderal Instiuto
of Aquatc Science and
Technology

B-2
5-2 URF (& Luiz Di Bernardo A* 1980 FICTS VI ChF. 1988 &F
[COVRUDERSZE CHKR.

Slow Sand Flllel’ Up-ﬂow Roughing Filter

Al y It has good settling ™ i
\5 ‘\" iy, '&;\}_ " :i properties and is
@ \,\« similar to activated

c oY | > % ' sludge in sewage
@ xD, & % treatment, where
Drain for 3; o~ oY = ’% . the biological
lud @ : = - community is active.
sludge Q‘Q\/;J% ' 1 y

The activity of biological communities is key.

5-3 EMZEFEDQRVWEYBIEDRREICKDFL,

There were extremely small particles like as colloidal particles in case of small
turbidity, like as less than 20 NTU. The rapid settling of turbid matters was
observed within 4 hrs. However, a large portion of turbidity did not decrease.

~ Light turbid water
| March 18-19, 2008

20 K= - L_—=5cm ~6-25cm —a-d5cm -B-65cm
39. 6" -
Awwassemed L - —— T

i e

20 NTU water

Light turbid water:
small turbidity, a
large portion of
light particle.

=
7

-
S

60.49% of SS did not settled.

\. , |

Turbidity NTU

o w

350'l’urbrd water after a heavy rain fall

In case of turbid water, a large
pomon was heavy particles.

July 29-30, 2008

i Y | | ——— ) o 1S |
~
g B0 ——5cm —e-25cm —=—45cm -#-65cm 28.5%
250 s,,‘, 4 L i Light particle
7
200 5%, g
sSfl/sd ~o
. - L5~ Heavy particles rapid
z vy particles rapidly
3 —— 715% @ settled within 4 hrs.
5 |Heavy particle
= 50 " Heavy particle
settled within 4 hrs. [
This result is for 2 L
untainous country. 2 * ; = 1 2 .
i - Elasped Time in Hours l 4 hrs. settling is enough. ]

©-4
5-4 EBDEYE 4 FfELIR TR . flNREY [EE RSV KEETIL. #iH
IREAHLWVEY DL, N85, URF BREV AERFEED URF AR,
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After
heavy
storm
event,
river water
becomes
dirty and
rapidly
increases.

In Japan, river water
is usually clear and
small amount of water.

Clear and suspended
free water from spring
is found in a flood plain.

A large amount of heavy and

Flood water is dirty. There is huge |
large particles in a storm water.

Light and small particle amount of soil matter from land surface.

which is not easily settled.

B-5
5-5 BAREARENSGY. IEBKTDEAIILEITED COBY X EHCT
W ZE (& MNEUNZ LD T, BEICIEITER V. ZERD URF RELY,

Effect of open filter and
covered filter.

‘.H

Filter resistance (NHL) of Open filter was almost constant.

Multiple Rdughing Filters to eliminate £ ! s
But the resistance of Covered filter increased almost every day.

SS from an irrigation canal water.

E 250 Algal growth under
200 COVERED FILTER sunshine.
o
)
W. K. Burton 1894 “The Water 3 150 ebrgr o
Supply of Towns and the % 100
Construction of Waterworks” 9
& 50 These animals search
[ OPEN FILTER for food, make holes.
Berlin wks discovered that covered E o and do not increase '
filters are much less efficient than open. Z 0 1 2 3 4 5 6 7 8 9 theresistanceofthe

>Open is better. FILTER RUN in DAYS water.

We confirmed the role of algae in EPS. 5.6

5-6 URF DXEBR, 58 HMDB OGS EBORVGEDERRELES AT
VDANBFERY UBH o7z, ENEIET S EBIDEENKRE VD E,

OISCA (The Organization for Industrial,
Spiritual and Cultural Advancement-
International)

OISCA has started working on the idea that EPS, which applies natural
mechanisms, can produce safe drinking water without relying on others.

There are sedimentation tank, 4 gravel filters, and slow sand
filter. Polluted water turns to safe and reliable water quality.

Polluted water
from River Kanda,
Tokyo is pumped
up in 2005.

No detection of coli-form bacteria, lead, herbicides of Atrazine and
Simazine. Nitrate N concentration : 2.0 mg/L, Nitrite N: 0 mg/L,
pH8.5, total hardness: 250 mg/L and residual chlorine 0 mg/L.

5-7 AAZNDARMALS Ald RERDBENIZAEE)DKZEFZKU. LB T
D58, W58ULIZ5 . SRARDKICE DTz,

OISCA Tokyo:

polluted water
[ —EPS

— safe water

Sri Lank: three Up flow-Roughing Filters — sand filter —
safe drinking water (300 liters / day). This wateris the
demand of safe:drinking and cooking water for 5-6 familiess

| advised
UREF to him.

Mandalay, Myanmar: Pond — settling tank — 3 Up-flow
Roughing Filters — Sand Filter — safe drinking water.

Try it! First, check

it by yourself withoutany 4 Knowing is NOT enough, we must APPLY it
grant money. to something useful.

Three points worth to remember

When you receive money, 2.
you start to consider the
intentions of the person
! who gave it to you.

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.

5-8
5-8 AARADARKISAIEZ RIS UH ZvINv—DY YL —TEER%E
L. BICERICRERKEBRERTED_EEnRLT<NG,
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‘ To make subsurface suspension free clean water in the flood plain.

To keep
continuous flow
by a small pump

Filtrate storage tank
keep out dust and light

Over
flow oL Tap

5-9 #hE. LHMDBEET. &

Filtrate

-

Under drainage porous pipe
covered with mesh cloth.

BZEFo>TERZELUR,

JICA training of Ecological
Purification System using a
simple model in Miyako-jima,
Okinawa, Japan, Nov. 7th.
2007.

Flow rate is
controlled to
keep the water

Up-flow Roughing
Filters using gravel.

Sedimentation tank
(Reduce heavy particle matter)

B (Settle Heavy matter)
Rgd -flow Rous h1ng Filter

uce fine parti cles)

Sand Fllter (Com lete
elimination of imp

(Trap Colloid matter)
Ecological Purifi catson Sys¥am)

Sedimentation
= tank

3

|

Up-flow Roughing
Filter using gravel.

5-10 &M JICA FHETE . BEDIEIL, FFIRZFD; %*@%‘:J:Eﬂb\

EY BHETEDTZ,

JICA training in
Miyako-jima,
Okinawa started
| from 2006.

Samoa

ShHEIC

JICA training in Okinawa,
in Feb. 2025.

Filter
LOEH

B@L Sand
1 — Filter

(W38t

Storage
tank B7Ki®

JICA training in Okinawa, in Aug. 2016

5 1" JICA /EIJ%%O)Eﬁ{PITIBt BE HMEEE—HEIC BT IVEER THEED
HHEAZEEBRTEDLIICLTLS,

[ Receiving Tank (Settling Tank)

Over ll Raw water

flow | %

To keep
calm surface

by

A T keep
‘J)J calm surface

P

In case of open tank, flamentous algae
clog the outlet.

Flow Control

The Water Supply of Towns
by W. K. Burton 1894.

Fig.65. Settling reservoir: Inlet and outlet at surface level.

Heavy particulate matters are easily settled.

However, colloidal light particles like silt
material are not settled in this settling tank.

o
T
-

N

5-12 SEERtDAHAA . BBRANL DoY) EFRNDERIC,
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Up-Flow Roughing Filter

(URF): Gravel Filter Additional URF if necessary.

Colloidal fine particles adhesive to the
surface of gravels. Small animals scrape
— them and produces fecal pellets. Fecal
pellets accumulated to the bottom.

areatd

)
P
ik

R
ol

When the filter resistance increase, the
drain cock is opened in short time to drain
the mud (accumulated fecal pellets.)

Drain cock for
accumulated mud.

EPS (Sand) Filter (Natural Down Flow) Ecological Purification System

:|| r

Syphon
break

Biological active layer is only surface and
thin layer beneath the surface.

Germ free
delicious
filtrate

Mesh cover on a porous pipe
Algae and animals grow well on and beneath the sand surface.

5-15 BEBETIVES.,. R TZEFES,

5-16 #taeN%. 5EKZEREL CEHELTHT.

©-13 Deep sand layer is a guarantee layer for emergency. ©-14
S5 s \ Z. =REFN N
5-13 _ERIRME A8 5-14 58, ZELEYRE
- o Raw water Settling box
Sto rag e ( F I Itrate) Ta n k ~ (over flow to keep water pressure)
. = Up-fl ;
Cover for Storage tank is required. Roughing  Ecological
7 <t &+ Filter Purification
I 1 L F Y A 7 Tank (down
o !’l‘i T a6 ST % flow)
. Over flow « . 5 Reduce heavy S
Filtrate Water seal to (2% = - . particle L
keep out dust i Sludge g E2 [_‘
0 2 o drain valve i @
" |
ﬂ » 3 = = Reduce silty particle & = ’A’ W305MM ouer
Filter area = 26.5 cm x 40 cm = 1,060 cm2 :mm -
In case of Present Thames filter rate (40cm/h =9.6m/d)
Tap Filtrate/min = 1,060 cm2 x 40 cm/h/ 60 (min) =707 cm3(ml)/min
Filter rate can be measured using Filtrate/h = 1,060 cm2 x 40 cm/h = 42,400 cm3/h =42 4 liter/h
In case of Circulation Model a cup and is regulated by a cock. Filtrate/d = 42.4 liter x 24 hrs = 1.02 m3/d
\ ” Simgson English | Present | Experiment
I unit | 182 Filter ‘Flz'!;ntames in Samoa
Filtral = SN i ma | 2 558 20
iltrate — i water depth g g
s = Return to over sand is Flow rete cmh | 83 20 0 83
setting tank important to -
keep aerobic faver 2o > [ emm | 16.7 40 80 167
condition. porosiy) ;
Passing time of water is shorter ’13?.?55'2%'{253 hr 6 25 1.25 0.6
Pump for 27 %hﬁl c;)werﬂ depth. i e Tl
- - i te /. assing time of
circulation better fo keep aerobic condition. upperacive 1 | min | 36 5| 0% 090
©5-15 e ©5-16
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| studied on ecological function of Miyako-jima
wks. | made a video on EPS function of
Miyako wks in March 2004 and published a
book in August 2005.

' started in 2006.

__._x_a

" BLLLKD
F o<un

Quest for Safe and Delicious Tap Water,
Miyako-jima, Island in March 2004. /15:22
With English subtitle version in Oct. 2007.

https://www.youtube.com/w
atch?v=r1LIPuQliu0&t=16s

'—r-

Ecological Purification System : JICA 9“

training for SIWA, April 18, 2013
https://www.youtube.com/
watch?v=NCI9oeNMOal

m JICA made Video in 2008

Slow sand filtration: creating clean, safe
wa(er(FuII ver) in 2020 25min56sec

Slow sand ﬂltratlon (Dlgest ver) in 2021 3min26sec

https://www.youtube.
com/watch?v=V6_uD
ZE_I8E&t=1218s

https://www.youtube.com/watch?v=
QAH1S0AgfLO&t=37s

5-17 £ LEDBMBRSR AL &AL EEEADBAMBESRAE U CHIR) -
EhR. EDEOFEDIHMETIL, BF. RiGE T IAFRK.

JICA Training on Ecological Purification System
(EPS) in Okinawa, Japan in 2022
DIY EPS bucket model making 2022 - YouTube / 38:01
https://www.youtube.com/watch ?v=jz94KFkLL3E

NGO Okinawa Blue Water

5-18 HEUTFREHNIENKIZ. FEZEH S BN ELENHSLR

Lo

Un sistema ecolégico, econémico y replicable que puede
ser utilizado por pequefas, medianas y grandes
comunidades. Este sistema fue desarrollado por el
Doctor Nobutada Nakamoto

Ecological Purification System
Daniel Castro

: @
132 m——
232
<
13

2017/07/20 (T2

o

’ y i \' Eé. B E
- i — i https://www.youtube

.com/watch?v=Ye-
POV6qBU0&t=39s

5-19

5-19 2017 &0 JICA LEDHHETEH. EHMDBEEL S ETIVEEA
T B TETIVEMRAIUL T z. HMEENETAZE/ER L. 7y TUL TN,

Ecological Puriﬁcatiorl System Model for Safe Drinking Water
JICA train‘ng in Okinawa, on Jan. 16. 2024.

= Water circulation
Rain water | EPS model
harvested by !

Mr. Yano.
et 8 [
use
N
1 Nutrient poor clear ky ~ || Fitrate
| water was used as raw tank
1 water for this training. R T
------------------ 5-20

5-20 2024 FDOMETEHEET IVIERK.
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5-21

https://www.youtube.com/
watch?v=RJLgf63s50g

This water is always circulated. Availal i
was eliminated (absorbed) by biological acti
-,

’ ~Clear water

Decomposition AIgaengeII‘/ The filtrate

and Al bsorbed . became

mineralization . 3 gtlr,lee:t Bopse nutrient poor

in URF 4 water,
After 3 weeks, they enjoyed Filtrate Water that is free of substances o Algae grow well,
delicious super clean water. that living things can react with. Tm @ Algae absorb

avallable nutrients.

It's water that tastes delicious and sweet.

75

Decompose
avallable matter
by hetero-trophic

organisms.

-4 -

2
OIS
5

e
D{E
N4

Super Clean
Delicious Water

LR
OO
o5
B8

<=

Sweet drop (honey dew)
Natural sweet and delicious water

©-21

ENEAT, TEZKERATINT,

Most of small organisms live on the surface of substrata
(sand particle) under slow current condition. They live at
the top of sand layer where food comes. They are always
waiting for food. They are hungry.

Too small
particle
i —p radius = 0.5 radius = 0.25 radius= 0.125 becomes a
Bottom surtace area Surface area Surface area of one ball  One ball area | flat surface.
=4XTXIXT =0.785 =0.196 )

8 balls in box = 6.28
Total area of top 4 balls

64 balls in box =12.56
Total area of top 16 balls

Surface area of a ball is 3.14 times than flat area.

Total surface area of top layer of balls is always same of 3.14 times than flat area.
Smaller ball makes larger area.

And, total volume of balls is always same of 52 % (porosity : 48%) in a box.

ity relates
'scoslty re
\{cl, terﬂperaﬂma

= |

6-22

5-22 F@YIIWICRAIINET D AEFENLVANERN . TNR5, HiHR
PRV, TENE<BYBE D& REHNE <RY | KOFENICLK<RD,

Filter resistance increases toward smaller size of particle.

Points: shallow depth,
enough radiation on the
bottom, rapid growth, large
size of sand.

Sand separated with
mosquito mesh (1-2 mm)

Draincas

Two up-flow
roughing filters

Wikl

5-23 £¥EMEARV, T E7P T AV TERZ U, KXKZo7=,

Up Flow Roughing Fiter

ﬂ Sand filters (5m/d, 10m/d, 20m/d) All good filtrates.

\ Shallow depth: Algae grow well. |

Feb.14.(15th) —

{URF Effect : Reduce scrape works after introduce URF.
3 Mr. K. SANDA informed me his wonderful result on URF.

To prevent clogging of the slow sand filter (SSF) and to
reduce turbidity, a rapid sand filter (RSF) was installed. This
RSF was removed and a new 3-step URF was installed.

-

234 m3/d

Arato WTP
KSR

Inside URF

Receiving tank

5-24 I\EREZKERRDRE S B Z LLH T, 3 RD URF AUz,
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To prevent clogging of the slow sand filter (SSF), the

: 4 Moritani WTP 83m3/d
water intake method was changed from natural gravity

HAEAIE (LER) Cover shield plate

flow to pump intake, and a conventional settling tank atur =
and three stages of upward flow coarse filter (URF) graaqdity SSF t;r::(ate
were newly installed before the existing slow sand ~ihtak
filter. To reduce the frequency of SSF erosion, a float- Burm Settin — 83m3/d

g ﬂ E‘
type light-shielding plate was installed in the slow imakfi, '%tan HUR Lﬁ URF]

sand filter (SSF).

No.2 No3
URF URF

el

Three steps of URF with d|fferent size of small gravel.

5-25 CDfZKETERERE 3 D URF Z#E A 5@ thEE LU,

No.1
URF

The inflowing river water qwckly
turns into muddy water after rainfall.

No1 URF No.2 URF No.3 URF

V4 P& 4
Management of the URF is simple, requiring only the opening and closing of a sludge
discharge valve, and the draining process takes only about 5 minutes per filter, thus
minimizing the time spent on maintenance. Drain of the settling tank is also the same.
The slow sand filter (SSF)
requires less frequent scraping,
thus reducing the manpower
needed for scraping.

No.1 URF after 1 year No.1 URF after 3 years No.1 URF after 10 years

Drain off of accumulated mud
in No.1 URF was not done
during 10 years after the
construction (in 2015).

However, Mr. SANDA noticed
thick accumulated mud on the
surface gravel layer of No.1
URF.

Then, he tried the drain off
mud using the drain valve.

after 3 years .
in winter time No.1 URF after 10 years
was covered with mud on

the gravel surface.

5-27 URF DF AIFEFENR N, 10 FRICHEEL TH 7z,

©-27

3 steps of
Up-flow Roughing Filter

7l

Gravel size of URF I % @) 11 &

No. 1 No.2

12-18 mm 8-12 mm

LRRE380HRE

| wmm %1 1 KRE2015F 05 1065)
No.1 URF: Never drain off from 2015 (10 yrs)

F218 : 2015FN'52@K =

https://www.youtube. com/wa
tch?v=3lytpVhzdsQ&t=52s

English with Jap. SSF(EPS) sz" URF(EPS) Ko 5 e rboe 10ywibicen 208,
i >aZ et H3MW : FIC1ODRETRE

10min 33sec . By :.a‘."‘%‘.t‘. Xg:*‘) ikl e =

Mr. SANDA ‘%, :}, "’A.p.-:;‘ N

found an N b s

interesting N .,b’-" 52 :3

phenomena in

this system. & .‘”

He took them

in his video Collection of

iy Organisms are active throughout Accumulated mud - accumulated md.

PI_easg watch the entire layer. on he gravel layar;

this video. -
5-28 JRF OtkF%Z. ET AR UTz. QRZE R T, fE I SEMEFRHATZVLIDMN
EOT\V\
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(& EPS trial in Malaysia and Guyana

IEcoIogicaI Purification System (EPS) : This is Wise Use of Natural Phenomena. |

Subsurface water
1 of the flood plain

Surface water of river Reservo:r, lake
]
Underground water " |‘
v Raw water 1
2 )
x ¥ Up-flow
Roughing Filter

."
Up-flow
Roughing Filter

©14 slides

Slow - .
Sand filter
= : L‘ Storage tank We can make EPS
et ey N purification device
- Bies ourselves.
Sink
235’5’"“" \‘\\‘ Drain
e Trap and reduce fine matter ~==3 Complete 7 i
purification W L3 s 8 Ta
\\, Store germfree |\ Y Y P
- - N safe and I
Key is presence of dissolved oxygen. delicious filtrate. | % Supply to houses.
s : 6-1

Ecological Purification System Model for Safe Drinking Water
ICA training in Okinawa, on Jan. 16. 2024.

ECOLOGICAL PURIFICATION SYSTEM
(ES) )

A N
B Y https://www.youtub
——— - e.com/watch?v=Ye
’ 'r' ¥ -POV6BqBUO&t=39s
< Al B
& - ¥ Daniel
N aniel Castro
4 = | 2017/07/20 (2354
= == .
2 ff
=4
% - i ¥ S
- | ..{;‘f Filtrate . 4 :
—— - tank = . ¥ ‘j‘ -
- - —~ 4 ¥
)~ Receiving tank.

h b bt | Settling T~ e

! ' .M Ttank | & JICA Hiroshima

. i Faraay ~ N i i ; 3

b " for circulation. e o e ; training, in July. 2017

Y
Nutrient poor clear
water was used as raw Filtrate
water for this training. tank 6-2

6-1 EPS Z{f>THhD., NL—I7 . HA7F

Circulate water from filtrate tank

Lp-flow Roughing
Tanks

Filtrate
tank

Slow sand filter
Sedimentation
tank

back to Malaysia after
JICA EPS training in

to February 2024.

/////57Iﬂ He applied EPS

knowledge at his
brother in law’s house
April, 2024.

—

And EPS model was
completed on April 11
2024.

Pump for
circulation

! \ Inside of
, -2 i, Fitrate tank
v

6-3 YL—I7M 2024 F2B(THBEOHMELEL. IREL. BEORIZFRE
HEZEY. 2024 F4B811HICE/R LTz,

Mr. Mhd Zairi, trainee of
JICA Okinawa returned

Okinawa from January

in

6-3

April 11. 2024.

Finally, his first EPS bucket model launching
with production purification rate of 7.2m/d.
He mentioned the volume of storage
(filtrate) tank was 56 liters.

He mailed that hoping after few weeks, and

the algae start growing, the quality and
production rate may improve.

-

56 liters storage

6-4 RAIEEO>TULBIN, BLIZ. SNVICRBESD,
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On April 11. 2024. Nakamoto:
Thank you for your effort to make
EPS model. | suggest that it is better
to remove some gravel in URF. We

can confirm the condition of URF
which produce clear spring water.
However, please cover the overflow
pipe with gravel.

Mr. Mhd Zairi :

Yes, | agree with you, round tank is
the best shape as the water tend to
force the square wall to become
round. | just found it when | see the
URF tank maintain the shape. It's a
lesson learn to me on how to design

https://www.youtube.com/wat
ch?v=Ye-POV6qBU0&t=39s

[ Daniel Castro
2017/07/20 14368

6-5 URF EEGRESBDLEIZDUKNRZ S E ENVWGEKNTETLSH
ERDIFENTED,

I‘ Please watch this video
1 how to set sand and gravel |
! in URF and Sand Filter. B
= 6-5

On April 11, 2024, Nakamoto advised:
Well water (underground water: tubewell water)
often contains iron and manganese.

P these metal ions are removed by oxidation and
precipitation.

Precipitated iron and manganese accumulate on the
gravel surface and at the bottom of URF.

If the size of the URF gravel is too small, it will be
difficult to remove the material that has hardly
accumulated on the gravel surface over a long period
of time even with mud removal operations at the
bottom.

Therefore, in the case of well water, it is better to use
large URF gravel of about 1 to 3 cm. It could be bigger.

Nakamoto April 11. 2024:

Round tank is better for the model. Round tank is gentle for small
a organisms. If the sand filter tank is square, when sand or water enters
the tank, the tank will try to become round and expand.

The actual facility is made of concrete, which is good.

Nakamoto April 12. 2024:

| suggest you that please put L cap and cover with mesh to keep
out dust and animal contamination to filtrate water.
We call the flow rate is in the supernatant water over the sand layer.
The real flow rate in the sand layer becomes about double.

Nakamoto April 12. 2024:

The filtration speed of the sand filter tank is 7.2m/day (water
layer above the sand), or 30cm per hour. In the sand layer, water
passes through the gaps between the sand. The space per
volume is about half. The speed will be approximately doubled.
Therefore, the flow rate of water in the sand layer is 60 cm per
hour. Slow filtration is said to take time. However, when we
calculated the actual flow velocity ourselves, we found that it was
faster than we imagined.

Keep out dust

and animal

Flow rate in supernatant water layer. |

7.2m/day (30cmihour)

6-7
6-7 SEKEAEL A TA4 REEFLEHEADNH DN EDON S HNRA
SRVKIICUEANRVEIX MU,

Mr. Mhd Zairi : Sept. 15. 2024: Just come back to home town in
Kelantan after 5 months installing the EPS.

Thank you for the knowledge you share and benefits the people
in rural area to enjoy crystals clear, clean and delicious water.

| feel proud & thank full for the knowledge | gain from JICA
Program.

In addition, | want to share to all of you, up-flow filtration method
is super value for money, maintenance & stress free as to
compare to normal downflow filtration.

Non stop producing
crystal clear spring water

Algae growth :
URF

6-8 )@t LA @8 RNEGE, HEEE U T H T,

1st backwash after 5 months Backwashig up-flow roughing filter ~ @&-8
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June 9, 2025: | asked to Mhd Zairi that this
was under construction photo or not?

Mhd Zairi: Yes, this picture is before | connect
the filtrate pipe to kitchen tap behind the
wall. While the black storage tank after sand
filter only store about 180liters and balance
storage at the ceiling inside the house.

ﬁ $
—n ™
ump-

Filtrate from 5‘0'9:'“0 =g Ur\::‘a‘;( ?xﬁg
Mhd Zairi : Sept. 21. 2024:

Done upgrading reticulation system from 56 liters
~ storage to 454 liters for my village house.

Thank you for the support | have received all this

time and | can describe EPS as "Old Is Gold".

Mhd Zairi : Sept. 21. 2024:
Floating valve help me to
maintain the water level
that self filling water
(underground water) into #
the sedimentation tank. %\ AN

Filtrate pipe

to new pump.

Nakamoto:

On Jan. 25. 2025. Mr. Mhd Zairi :

| take this Chinese New Year holidays to review my EPS filtration
after 8 months commissioned. The result still produce the same,
fresh, cool and refreshing water.

This is Super clean delicious water.

/ On June 6. 2025, Mr. Mhd Zairi :
Comparison between 1st URF and 2nd URF. It shows
1st URF works well in filtration for underground water.

You mentioned that water source is underground water. The 1st
drain is brown. This means oxidized iron and another metal ions.
The 2nd is clear. This means that only one URF is very effective
to remove dissolved metal ions in the underground water. | would
like to set 2 URFs for safe system. | will introduce next this result
for next JICA training. Thank you for this information.

Mr. Mhd Zairi :
¥4 Yes, 1st URF is enough but for safety purpose 2nd URF is a must.
‘ Exactly and | found actually 1URF is sufficient to filter the well
water but having 2 sets of URF is highly recommended for safety

508 reasons. ©-10
6-9 B 7J<1ﬁ%fj<¢<b7“ 6-10 B3BAKIE, Z—/S—2U—2THUILL, 2 D0 URF DHER.
 https://youtu.be/8auY7_MSIEk
https://youtu.be/8auY7 MSIEk
Mr.RAMJUG Jawaharlall (Guyana Water Incorporated Opernons Head of Non- Revenue Water) returned back to Guyana. 6-12

He made a bucket model of EPS. He made a video on 3 of September, 2025 and sent us.

6-11 HAT7FTHSDIHEES. IBE U TIERK.

6-12 ETFAEZE> TN HHEDREAE
DIES5NLLY,

EXAE

TN

BREILTHSDIRREHRZTIND
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7-' SSF(EPS) szu URF(EPS)
‘ § < oo A
1 " ‘o &
w %t' Qs (0 &) (ramean bt
‘@C‘gb‘\i Q‘; \\‘x\ \v
J Pe ) ~0 PRI

ECOLOGICAL PURTFICATION SYSTEM : ;
&) Where is blologlcal active layer. Organisms are active throughout
st Lok the entire layer.

11
 slight light l

may reach
7 to the inside 4
" wall of deep -

sand layer. |

Complete shut out the light from the wall.

Don’t afraid Failures.

Recommending the Study of Failures ©--——"
People always make mistakes. Filter
We think we are lucky if we fail.

The experience
of failure gives
rise to a true

understanding
of technology. Baseof
acceptance
@ xperience Generahze rue smenm“c
feeling € xpenence nderstandln g

&
@E

KnowIedge Expenence

@’wlmh-

Slow Sand

Knowledge and Ecological Purification System
experience that o Japan nrum?ﬂ

permeates the body

%

Learning from the mistakes. Responding to unexpected events.

System

Trust Our
Sense !

Prof. Dr. Shiba Kumar Rai
Professor & Research
Director at Nepal Medical
College

Three Points worth to Remember

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.

Ecological Purification

At the end of the six-week JICA training
in Okinawa (September 1, 2010), Ms.
Marista from the Solomon Islands, gave
a speech of thanks on behalf of the
trainees.

It is also worth appreciating the Ecological Purification System as
taught by you, Dr. Nakamoto; a simple, natural and yet an effective
water purification technology, we can all agree to as the most relevant
technology for the Islands.

It is cheap to construct, operate and maintain which makes it even more attractive.
We are grateful to your pioneering research on this technology and for generously
impart this to us, so that the people of the pacific may in the very near future will

have access to the high quality and delicious taste that this technology provides. @-1

7-1 BEEEDSTETFAIMEEDRHDAE—FTEPS [FAFMICERY X
T IEENEN,

They believed mechanical reduction of polluted

Pre-chlorination was a popular water

Rapid sand flltration

matter by fine sand under slow filtration.

treatment to kill the algae in all over Japan
and in the world. This treatment was for

b A
A ol e &

Mr. Mitsutoshi Tomari, He d to inj of al ide into receiving well in environment compared
managing director of : 1997. s = 9 JW|th main part of
apan.

Miyako-island, visited to
Nakamoto, Shinshu Univ.
in July 8, 1997.

|
|

Sodeyama WTP, | |
==)| As soon as the injection stop, the taste of tap water became |

1

1

|

)

| delicious. Biological communities started to work in SSF.
3 Ecological Purification System functionated in this SSF.

Miyako-island island is
a raised coral reef
where is quit different

BuLLKo

Rainfat

I

7-2 1997 F£78. et d

[(H oy ¢
1

HEDEEEDEE

How to make [«
i (X delicious water
T 4 !

. . ]
H ;Oa\gmde et ;ﬁ( ey

P——— <-1> Ecnoca Purkcaton Sysem (5

2<YUA

> |
‘ Nakamoto publish

maL

LF IS RIERY,

©-13 from Yotaro HATAMURA 2002 514
6-13 EMEFEDEE T RETHLLLWKNTE S, 6-14 KBEINZVKRTDE. “‘b?b\taﬁt%zﬂﬁm‘%"ﬁi&
» 7 slide F JICA Polluted River Water =~y T =
@ From Mlyako Island to Samoa e aning | ~N
Miyako-island,| ="
Okinawa to Slow, T
Samoa ‘ Filter |

ed

Ecological Purification
System text in 2005.

@-2
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Raintal =

The pre-chlorination was a popular treatment to kill the algal growth for

‘, . WTP in all over Japan. The close the scum out was also popular.
{ | .
| : pa=

wnra00n
-

L Freshwsterlens 4

They pumped up the
underground water as water
source. They could not flow
out from the scum out. In the
pond, algal bloom was so
severe. The pre-chlorination
was introduced to kill the algal
activity.

New hard work raised to

remove floating algae. After the injection stopped in 1997,

the algae grew well in filter ponds.
The taste of tap water became

delicious.
’ vras’

International Course on Slow Sand Filter in Okinawa, in 2010 by JICA
YouTube /6:08

ol T e
https://www.youtube.com/wat a ‘.&#h

dv= = S X
ch?v=c3mVIbmFPqA&t=138s T :,:”

; ig I
“ We got alot 8f things

‘ in these islands.

"< MICroscopc 3\gae a0 Umall sniemals are

QYN .
L 1y : :
QU&O(P%(%(% . i "
ogcog: X You can deepen your understanding
055080 & through outdoor experience rather
' than classroom lectures.
— & s @4
o] VEA = NN STE AN 3 Vlky N o -
7-3 HRKIEREENER. 518 TR KETE EMEFENFLELTL D, KR WAWALIKIRTERIGTE S,
Slow sand filter problem in Samoa was solved by : On the Alaoa Water Treatment Plant | Apia, Samoa ‘
ecological point in 2010 — YouTube /13:45 \ . == JICA Miyakojima Project, Feb. 2013 |
= 4 =-= NAKAMOTO Nobutada, Dr. Sc.
https://www.youtube.com/ [u] :31#':;!.' 40| 55 Professor Emeritus of Shinshu University
watch?v=Kkk-wdIHui4 ' SR . .
e
- Close the tap:
During heavy flooding or rainy days — ‘: ': Save the water.
very high turbidity blocks sand filters i i
2 -_— = : . Treated water is
p— é é limited amount.
1R
Diameter Diameter ‘ é | ?
This problem was happened by the misunderstand Ca.30m Ca.20m ‘ [
of the real mechanism. Slow sand filter system is 4,300 m3 : - :
; ; Z o V e ~ liter/min 0 83 1.66 16.6
not simple mechanical filter. This is a real liter/h %0 100 1.000 1 500
Ecological Purification System. - liter/day 1200 2400 24,000 36.000
: < : i | @-6

7-5 TEVIC RMYD DL imE 2R &S0 MEAICEEEEY UE S
TL\z,
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Samoan people used non-treated water Slow Sand Filter

Diameter 17.8 m

Settling

N (Non-purified water), before = Ecological e o8 248,82
tanks : o Purification e
[P construction of Alaoa Purification plant System : Retention time: 3.3 hr
e (1984). Purification was done
by the function of Takace Inake. -
- - 3 - biological communities. | 19,86 R " Di 2
J— R. hi {:mbe.': Wetrte bl%‘:ke:j Wity t It was the food chain. iilw--_\ Sg{{[{gg tank Up'g;;\g 5%’ g:"':g FiRe :Z,:;,’i“;,,ng. ALZZ"Z‘a”s Yn’72 i
2000 Roughing = urbid matters by storm event. ~jfar T smm fom to the gravel ! 4 fiiters
filters (URF) - Toordn o,  Retention time: 3.3 hrs surface _ Filter rate: 1m/h
A a5t Vairi T S L, L
e [T Dorsch consult (Germany) constructed i s"i:iz::er:w No 135\-8-‘-»—-'-1% “ - 'f““’
Settling tanks and Up-flow roughing filters o sard Pt Choraten D %00 bz
5 < o S m/h 1mg /L o nd
in order to reduce the extraordinary load of — Im/d h e e 3
- S, vt B :
surface run off by storm event in 2000. P SR "i 10220 sl __ Slow Sand Filter
S ""‘-.;v] pr—— Y 'IE oio Banatwr S m: | i
; . e B L Eh Area 616 m2
Apla, Sz_-)moa London 50 sy [} - 5 filter ponds

Natural Down flow " Flow rate: 3m/d

Slow Sand Filter:
English standard rate: 5m/d (0.2m/h).

One day demand: 0.1 to 0.3 m3/day person (Japan) l

Present Thames rater: 10m/d(0.4m/h) IF: One day demand: 0.2 m3/day person (Samoa) l
e s ST Our experiment in Samoa :2013: 5m/d. 10m/d , 20m/d =
3,100mm/year 690mm/year = Any rate is good results. 616m2x 35",':Z= ;ggg "’gg % g ’{iﬁﬁers o 1%%%’"3//'; e gg :g;: o ;g.gggppee’rssz::
https://eps.watervision.jp/wp- Samoa is located in warm region. (Omd- 6.160m3d x 5 fiters = 30,500m3/g | =0.2m3d = 154,000 persons
{ 400 mm/month from December to content/uploads/2025/04/Alao Biological Activity is always good. - - 4
P Heavy rains during the rainy season cause filter Samae;217,000 parsans (2023)
. February, and less than 150 mm Durch-M I.odf i ; Apia 36,000 persons (2021)
ok JURG 16 September aburch-Manual.p: f blocks, which are a major problem. Water leakage
{2 P ] @-7 from water supply pipes is also a problem. @-8

7-7 ROV ERTEDSDRIREILED  FMYITERERHR, 7-8 IRESEFEEL 4.8m/d. TETETIIETE T EWEEHNRLVIDIC, 5
EEEN 3m/d SBTE D, EDEMDEUKNRCTIEFENNT BT D,

- Shallow Water Depth is the Key for Ecological Purification System of a
The ideal is a calm surface.

e § ) centotwet : Filter Pond. In shallower pond, algal mat lifts
Fine particle 7 i I 1 up by photosynthetic bubbles.
not easily set. : . ontls vatve £ X =~

" Heavy p e
“  setin short time.
S
Result of

pilot plant in Japan.

: AT Thick mud layer was seen
No floating algal mat.  on the bottom at Alaoa No. 1

l__deep filter on 26th Nov. 2010.

Present

depth:  [High pressure .
AT Role of algal matin
220 and low radiation slow sand filter,
cm on the bottom shallow depth is key:
> experience in Samoa -
YouTube/ 5:05
Shallower depth Hardly growth of algae at Kiskpei/ iyt
Lifted algal mat with mud. Shallow depth: Active the bottom due to low ube.com/watch?v
Large mud on photosynthesis: much radiation. Easilv block. =ot-KAm6TuaY
the bottom oxygen bubble formation. Hardly growth of algae on the deep bottom.

@-9

7-9 LESHOBERRE. 2@ MR, ACEIET Tz, 7-10 2@ Tl [EISEDERE ZVICRICTINEN S D,

@-10

Page 32.  JICA [LEFHME July 13. 2026.



| advised to use beach sand and easy way to wash. |

Beach sand near §
a river mouth was
washed to make
a shallow depth
of slow sand filter

T
ﬂ From Deep
\/ to Shallow

| knew there was only
sand layer on bottom
porous brick in slow
sand filter pond in UK.

= Over-flow
from the
balance
tank for
filtrate
water.

Mesh cover on
a porous pipe

Only the sand was put on the gravel layer using
a cloth to separate them.

7-11 S OAOMHEDBEDW ZHED> T, 558
BKNKEICTET .

@-11

/ﬂ3€/§< L/7" ’9 N /ﬁ%bgyl_b

From the video photo of friend of
Samoa Water Authority.

'._. |ttps://www.ircwash.
x .' org/5|tes/default/flles

IRC Slow Sand Filtration
Manual for caretakers

How to wash the sand.
How to set the gravel layer
and sand layer.

https://youtu.be/Ifol8D3tAAc

@D-12

7-12 BEIRENRVNEEBR AT EDBMD LILBOBERZHN T, ZDLE
[FE£ TR, BT EE,

Stuffs of Samoa Water Authority presented their activity
at the 5" Conference at Nagoya, Japan in 2014.

They made shallow water depth of 0.5 - Tm.

* Shallower water depth improves ——
SSF Performance
* Increased uplift of algae
* Increased sediment removal
» Self cleaning process reducing
scraping frequency
* Reduction in SSF scraping —
Reallocation of manpower

@-13

7-13 2014 FORGET CHRESN/IZESEEREESBRZ T TET7K
BAHRBEX. KEEEZUEMREHEK,

[
PROGRESS IN
SLOW SAND AND
ALTERNATIVE :
BIOFILTRATION s
PROCESSES

1 a BEED LT XiE1008F

The 100th Anniversary of
Waterworks & Sewerage of Nagoya

: as.ura.nool{ The
_ == = Waterworks &\-

SSSABC

58 HE-ENS8EmaE 19th(Thu) June - 21st(Sat) June 2014

The 5th International Slow Sand and s
= Alternative Biological Filtration Conference
B5E M2 -392AKNz2A

#Date | 190 (Thu) Jue - 2151 (Sal) Jue 2014

Recoption Houve Nagoya, JAPAN

.7 be.com/watch?v=W
i VIFXTKDfsM&t=2s

v 5SSABC -
Professor Professor Professor (Emeritus) b
Nigel J.D. Graham M. Robin Collins, Ph.D., PE Nobutada Nakamoto YouTube /
Imperial College London, UK University of New Hampshire Shinshu University, Japan 14:15

Chairman,
Program Committee

Vice-chairman,
Program Committee

Vice-chairman,
Program Committee (7)-14

7-14 20145, BEHEM COESEREEN 2B Cld. YRR DIEE
DEEHNGEEICR Tz, RERDIERFIEL. QR To
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Biological activity is
related with radiation
and temperature.

oo 3

Two up-flow
roughing filters

High flow rate experiment for the
performance of slow sand filter was
done in Samoa (tropical region)
from Dec. 2012 to Feb. 2013.

==

Sand washed with 3
mosquito mesh (1-2 mm) Different flow rate of sand filters
(5m/d, 10m/d, 20m/d)

All good quality of filtrates.

=
1 Points: |

shallow depth, | et =y

enough radiation |

ontheibotiom, b b

S rapid growth, \L L )

: Feb.14(15th) gert largeSizeofsand. — =EE===
Feb.7.(8th) 2013 Shallow depth: Algae grow well =

@-15

7-15 TEPT.E®EFTIVZEDY  FHULWT, 5m/d. 10m/d. 20m/d T3EE&
=L 2 TRLVLEEREIESNTZ,

Clear water in
river bed in

4 enough area of
gravel surface.

Full gravel with small
crushed stones.

In order to expand
adhesive area of
stone surface for
suspended matter
in raw water.

(3

Active growth in URF

Up-flow Roughing Filter Orain

Putting the
‘ gravel to URF

was continued

in March, 2026.

La;?e area of gravel
surface is important
to adhere suspended
matter in URF.

@-16
7-16 URF TOEYNRERETDHIC BZHTL. B ZIE LTz,

URF in German Manual Clear water in
' river bed in
enough area of

gravel surface.

T AL
1’ oo ;‘
P 00

> .
oK 3 )
10
: .

2 L&ﬂ 1 m above gravel layer No turbid

water inflow

In order to
expand adhesive
area of stone
surface for
suspended

in Samoa. 2 settling tanks and 4
URFs were built in 2000 to reduce
extraordinary heavy turbid inflow. matter in raw
However, this pre-treatment was water.

not enough. Put full gravel

SWA Faceb

. with small
crushed stones.

@-17
7-17 HETZDOERIE EFEMHEVE, R1Y TORERTDRET, KEFHT
(X, ZOHUBICE U= FEDKHSND  EYIRRICITELDH D,

BEREOERZIECIEC O FYNEERZEY U,

WApril 21. 2025

Capacity over load for existing
pretreatment.

1min 58sec.
https://youtube.com/
shorts/1nna1brMkyY

We have to expand more
capacity of settling tank and
additional several steps of URF.

@-18

7-18 BEDEYUNRTIE IREDRSRIIRANH D ZDDEBEE T, R

‘&7z B URF DBBZRRICAKELTINENH D,
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Improvements to the
Purification Functlon

Advise for a better plant system to Samoa

Reduce inflow

Thicker gravel media ‘
=Easy to settling

Make shallow depth
=Expand active area .

= Activate algae

o 7 Small

' organisms
active on
the stone
surface.

Shallow
5 July 28-30, 2008 -
Suitable 0 - depth is
residence 5 —50n —a=25m —=45am —a-65am better
s time for algal
for settling w0 H activity.
; 150
£ 100
Clear water ]
B——— ¥ N ? %0
o

15 w0 » 0 4 E 12 3 0 n
Elasped Time in Hours

https://www.youtube.com/
watch?v=YsITuNHXxZg&t

‘ 3
,nh-»-u =112s

4 min 24 sec

'Small scale xpe-ns;—WI f

Ecologjfal
make safe'and dehcrous drinking *
water was moved to Dave'Parker -+«
Eco Lodge, Apia;; Samoa February,
20134

Jima, in Aug. 2011.

. Mr. Vishwa Jeet from
Fiji asked me many
questions during the
training in 2011

From Okinawa to Fiji

New plans for

Hungry is Normal. cleaner water

https://www.youtube. com/watch
2v=wxAGhjx7e40 1:45

New Constitution of Fiji shall come
on 7 September 2013. p24, No.36.

https://laws.gov.fi/ResourceFile/G 36. Right to adequate food and water

et/?fileName=2013%20Constituti

0n%200f%20Fiji%20(English).pdf 36.—(1) The State must take reasonable measures within its available resources to
Py 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. .
Mr. Vi

P o, &
‘I’.

CONSTITUTION

Remember Three Steps
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. @®-1

8-1 BN Fiji AN AEEAREKBHEERICH A, Fiji D Vishwa Jeet
SAlE BHER, Bul T Z<DBRIN G o7z, 201 3FDFHFEICIE BRIK
REGIKETDICRITDENNH D EEHIN TV,

OF = -
THE REPUBLIC OF FLJI E'{ by B

Elasped Time in Hours @*)_1 9 p 3 .@')_20
7-19 L. URF,5:@/MOEEERRL. COEDERRISEUVZTRINE, | 7-20 HESBFGH<THRUZERMTTIERW, XIZXZ. ARDFRMENH D,
JICA training in Miyako @)22 slides IE\Trammg at Okinawa, in Augusl 2011

He returned back to Fiji, he made a model to
make safe drinking water by EPS technology
at the yard of Department of Sewage and
Water. Water source was rain harvest tank.

Mr. Vishwa Jeet from Fiji gave many questions to me.

Kick off Workshop on Jan. 16. 2013. at Holiday Inn. Commander Francis B.

Kean, Permanent Secretary, Ministry of Works, Transport, Public Utilities. Holiday Inn: Jan.16.2013
Nio -

’ Jan. 17%
The Fiji Times ONLINE Dept. Sewad e 3

Quality water for all

New plans for
cleaner water

The PM had attention for
EPS display during the
World Marine Time Day on
Sept. 28, 2012. Our Director
informed the PM on the
functions of the EPS and
reference to JICA was made.

https://www.you
tube.com/watch #
Pv=wxAGhjx7e40

“ Rain harvest tank of 2.7
- tons for this project.

®-2
8-2 2011 F£ JICAHETFAR IJ1I—DIHMESE, RE L TEEZB/EL
T IRZEENS. BHEICERZ T, 2013F1 B BREEN BT H U /55

G7KTlE 2.7m3 DORIKETBY O &S EHEIZE o7z,
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£ -
El  FITAN GOVERNMENT EPS techno/ogy is our technology for ours.
We can make it by ourselves.

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 through an
ecological purification system (EPS), thanks to the partnership between the Department of Water
and Sewerage, the Water Authority of Fiji (WAF) and the Japan International Cooperation Agency
(JICA)

The EPS, which is the first of its kind to be installed in a local rural setting, was commissioned by
the Ministry of Works, Transport and Public Utilities permanent secretary Commander Francis Kean
in Kalokolevu village, Lami yesterday.

Commander Kean said the pilot project was aimed at improving accessibility to clean water and sanitation to people living in rural areas.

He said this is a major milestone for the country and the Government in particular in its desire to lift the living standards of people in the rural and
maritime areas.

“Improving the living standards of the rural citizens through better accessibility to clean water and sanitation is one of the key priorities of this
Government as enshrined in the Peoples Charter for Change, Peace and Progress and the Government Roadmap to Sustainable Development in the
medium term,” Commander Kean said

Beginning of
Ecological Ecglogicagl
Purification Purification System
System in Fiji, (EPS) to make safe
2013 for Safe drinking water in

Fiji / 1:45
https://www.youtube.com/watch?v=wxAGhjx7e40 03
(8)-.

BETTRSE

Drinking Water -
YouTube/ 3:05
https: //www youtube com/watch?’v kbCaSAACQZ0

8-3 2013 &FIZ. Fiji BUS L F/KERBENBE DS T EPS %
f=o TRICIE. N1O0v MO Kalokolevu /T, BERDBHERD

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

THE FI]IAN GOVERNMENT

< ' NAVATUVULA VILLAGERS GET ACCESS TO CLEAN DRINKING WATER

9/12/2013
Improving the living standards of the rural communities through better accessibility to ¢
safe drinking water and sanitation is one of the key priorities of the Fijian Government.

Opening ceremony of public tap on
September 11, 2013. at 2nd Eps.

This was highlighted today by the Ministry for Works, Transport and Public Utilities perry
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
From yesterday the villagers started drinking safe
and clean water, commissioned by the Permanent
Secretary for Works, Commander Francis Kean YouTube/ 7:43
The water is supplied through an ecological

purification system (EPS) - similar to traditional  https://www.youtube.com/watch?v=Vrr2EOS1PMA
mineral water production (®-4

8-4 9HIZH. Navatuvula R CEEKIC, FBRANITHONTZ,

Quality Water for All :
Safe and Clean Water
Project in Fiji, 2013 -

EPS was settled between the existing distribution pipes of non-treated water supply.

\sl\cl)it::re ’ A public tap system of water supply for germ free safe water was proposed. ‘

[ EPS can provide 6 liters per person of ‘
water for drink and cooking.

[ sediment heavy | heavy

muddy matter
S —— URF: EPS:
ngfg’ﬁivng Ecological
Filter Purification
System (natural >
Siphon
down flow) break  BALANCE Tank :
over-flow to keep
gentle flow for EPS

over-
flow

tap Public
tap

: st Complete
g po— muddy matter purification Store the germ free,
Existing system in village by gravel tank by sand tank safe and delicious
| drinking water

—>

Non treated water
EPS (Ecological Purification System) for germ free drinking water

8-5 THKBEDTS VNI BRETDNED o7z, T T HARICEMIREFN D
YRR TET ’(‘DEIPEIT“E/E@WTLV@‘C RHEAGEIE T, BHIEFIRE
UTRIT, KEDURICH AUz JICA RS VT PEIREL TN/,

Look like dirty mud. There are so
many microscopic organisms.

| showed microscopic
organisms using
portable microscope
to villagers at the site.

8-6 IRHLTIL. BRI EPS D3RAA. %iﬁ%[‘(“@&ﬁl%/\@?al—gfﬁc‘:“’é’io
Zo
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] ) rap and decompose layer by

microscopic and small organisms

o

Insurance layer for adhesion of leak
matters from biological active layer.

®-7

Comment EPS capacity of 2,700 liters tank
on more radius (r) =07m.  (xxr xr) =154m2
use of EPS flow rate : ﬂma.te ' . »f«vallable p?rsons : oo
water in a m/d[cm/h[m3/d| liter/d] liter/n[liter/min| 2 liter/d[ 6 liter/d100 liter/d
village 2 8| 3.1 3,080 128 2.1 1,540 513 31|Original flow rate in UK, 1829
5 20| 7.4| 7,392 308 5.1 3,696 1,232 74|English standard rate
10| 42| 15.4| 15,400 642 10.7 7,700{ ,~ 2,567 154|Present Thames Water rate
15| 63| 23.1| 23,100 963 16.0] 11,550 \\.3@50 231|Possible rate in warm region
20| 83| 30.8] 30.800| 1.283 21.4| 15.400 5.133] 308|Possible rate in warm region
Orink QU Prink
Shower

1. Block distribution system for EPS water is recommended.
2. Install more public taps for villagers.
3. Training for the save the limited amount of EPS water.

U ferw Reughiog FURE 0o purncaton systerm
(et o Bow) o BALANCE Tank

I» fone overtowic

Gant fiow for

tap 1,200
close | iirigay

i ! Tz et L
24 mY/day L T G 7
There is non-detected leak, therefore we have to install EPS pipe
?;,",Z;‘:ym:,",z,: i — nﬂ' ’ with may public taps in a small village (even up to 200 persons).
is the lost
e opansy o Sl ﬂﬂ If there is absolutely no leak problem, we may connect to present
ool - distribution pipe in case of a small village. But this is risky. | cannot

recommend this connection.

OF
8-8 FWEDFLAENN S HEKIEAX TRAKEFIERS, Z<DERICH
KTED R, e ZRAH & BB DAT SICRAN D D & fFsk.

7

ites visit.on 03/07/17 |
fvucini

Present Receiving tank.
Water shortage problem.

.
NEMANI TG 9501657
500 persons 120 houses

More use of EPS water is
key to be better quality.

- New pipe line from new water
source is now under construction. &

6 liters x 200 persons
=1,200 liters

6 liters x 100 persons

=600 liters % oy o
N\ Strg-1 By
Stem pipe Y, >
with taps
=" 1,000
E

@
8-9 —DDFEEEN S KEBHITHEKT Do TNARS, FFEBEEPT(L
A ZEID T,

Comment on more use of EPS water in a village

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

Up to 200 persons in a village
) : in a small village.

v
kg cons

Egaretatonsyinn
Sy

S

aver-
h fow

Tank 3

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

Small Balance Tank:

with over-flow Small Storage Tank(1) :

}mth ball valve & over-
low Small Stora§e Tank(2) :

with ball valve

Mo
= "

mbtﬁyg’hc taps g
Ty taps

We install additional storage tanks for EPS water. .
And we supply EPS water by new EPS pipe line

Small Stora;e Tank(2) :
with many public taps.

with ball valve

ubjic
fhﬁtchent?fﬁs&

®-10
8-10 MOARET T EBMDITEEEHEIKIETO, FIADHEARERRUZ,

Page 37.  JICA [LEHHME July 13. 2026.




Ecological Purification System for Fijian 2,700 Rota Tank Plant
Design by Hide (H|dem|tsu EGUCHI) and Nobutada NAKAMOTO
JICA “16/Jure/2016" I

% https://eps.watervision.jp/wp-
content/uploads/2025/04/EP
S_design.pdf

https://eps. waterV|5|on Jp/Wp- l
content/uploads/2025/04/Fiji-
- ) EPS-2016-tank300-

- JKA 2700CAD-Design.pdf

Construction Guide June 2016 ﬁ WAy

==l m

A = i

Operétion and Maintenance Manua June 2016
{%( W+ ey https://eps.watervision.jp/wp-
o ) ssunin | content/uploads/2025/04/160
S 614-Eng-Fiji-EPS-
Manual_Eng.pdf

= hu

il 1/

)
jica’

®-1

BXD-I-E ?Eﬁt .‘fﬁﬁ"‘ﬂ}aﬁ’a’ﬁof QR T,

8-11 FLESTOANRS TP T

World Water Day 201 8.3March 22/23 Lautoka, Fiji 1

Natural
Down flow
Sand Filter

N= A

Storage tank for
Clean Filtered Water

DWS actively
promoted EPS
when it had
the chance.

» New movement to
make more large
scale EPS plant
arises by own
activities of a rural
village in March, 2018.

T T T T T
. | UNDERSTANDING HOW THE ECOLOBICAL PURIACATION SYSTEM (EPS) WORKS:
¥ Wity |

®-12

8-12 Fiji @J:—F7J<L/L§*i|2t\ ,m/u\l; EPS %EI':F'T BN HIEICERE,

EPS: Ecological Purification
System (natural down flow) BALANCE Tank :
over-flow to kee

gentle flow for EPS

Jq

Siphon
(o] break
i3
2 over-
i flow

tap
tap .
®-13

8-13 HRAAK(X., 5EHAZEEPYR, 1 BT BEICE2[E]. 2FRBDIKE FANLVR
WX, =7 RS UT7H, 74V —BHFD EPS B %= F > T<NT=,

Cleaner Water Project by EPS
(Ecological Purification System:
Wise Use of Natural Phenomena)

Nakamoto : Short term expert

2014.10~2018.11._

8timesofa month
g - for Rural People in Fiji

visit during 4 years.

Hidemitsu Eguchi
Volunteer
2015~2016

Isamu Shioiri
Volunteer D
2017~2018 | 5%

EPS project started from
Kalokolevu and Navatuvula
in 2013

The project was
implemented under the
initiative of the Fiji
government, and construction of
around 30 plants was covered by the
government budget every year, and
JICA only provided technical
cooperation by dispatching
Nakamoto and volunteers. EPS
technology has been transmitted
from Japan to Fiji as a technology

| that can be done by themselves.

EPS sites complted
during 4 years.

< IO

®-14

8-14 EWF(I%‘HH%F‘?%L’L/TZEFE.IT IT‘C“E< TDEE. 2FMH. Aet4F
. 1E#1 B, 8EITMNFI T A 4AFM T, T4 I—HIC #1100 D EPS
KENTTRL. HREIUZ. ENOMTEICTEHR S B2 DICH AL,
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EPS

Public Seminar/
Workshop

AN ¢
An ap

https://www
E. .youtube.co
4" m/watch?v=
s vji0ay-7GA8

EPS Fiji Wksp 2019 for safe water/ 7:08

This seminar was held at

the end of 4 years EPS
JICA contribution
(Nov.2014 to Dec.2018)
in Fiji by Nakamoto.

People loved the latest advanced
technology. However, there is
suitable technology for each
country. That can be maintained
and managed by local people.
Thatis EPS.

=
EPS Seminar/ Wksp at USP, Suva, Fiji March 2019/ 4:32 JICA

https://www.youtube.com/watch?v=fEI5SghBzfMw&t=23s

8-15 HARMIMEIL. 2018F 12T T UTzo TDRERERFMICILESH XS
E3RICEFREIS—Z2EUZ, TE. RRIMMFHETR T, RROD JICA FEf

-
[,

Fijian Minister for Infrastructure opens the
Ecological Purification System Project at USP
(The University of South Pacific)

https://www.youtube.com/

watch?v=iBcjbocOleQ&t=2s
11 min 21 sec

Fiji Government

The implementation of community based Ecological Purification System was made possible through
the funding of government.

The Fijian Minister for Infrastructure, Transport, Disaster Management and Meteorological Services
Hon. Jone Usamate, in saying this, officiated as Chief Guest at the opening of the Ecological
Purification System (EPS) Workshop which was held at The University of the South Pacific.

The EPS is a chemical-free and energy-free water purification technology which was initiated by
Dr. Nobutada Nakamoto, Professor Emeritus of Shinshu University in Japan.

Also present at the opening event was special guest was Deputy Vice Chancellor of USP Mr. Derrick
Armstrong.

The workshop is a two-day event hosted by JICA from 12-13 March, 2019 at The University of the

South Pacific ICT Centre in Suva, Fiji. @16

8-16 T4 IJ—DEAREFARFEDEZEICIE. Z<OBEBREMSIL TN ]
HMTORAT TEZHS PEHN S BHEANS DI —(fToT<NIzEZF
—CIRMIEE(ICIHE AL T<NE. QR TR T,

We are all happy!!
8-17 BABEFRTEIS—IZSMIL. BH/\YE—THo7,

E PS 17:30-18:30 Wrap-up

;
Public Seminar/
Workshop

8-18 T4 I—DEN, ERDARIZ. BEHWKEEDEREEICELIZoT.
FOEAMTIE JICA HETOHE TEATZDZE, T4 I —CHRIRT T,
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EPS Public Seminar/Workshop 11:30-12:30 Principle of EPS, Q8&A

Ecological Purification System
for Safe Drinking Water

- Application of Natural Process -

NAKAMOTO Nobutada, Dr. Scinece
Prof. Emeritus of Shinshu University

Eco-friendly technique to make artificial
spring water

Ecologica Purfication System

\O| https://www.youtube.com/w
? atch?v=fEISghBzfMw&t=62s
4min 32 sec

7min 08 sec

afe dnnka
! technO‘Ogy

Remember Three Steps '-"4 “

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.

8-19 HAKIE BDVRIHEEDBWIIIGZ . HALE,

sl This Constitution issued
v, on 7 September 2013.
e 36: Right to adequate
consTITUTION
food and water

Eps to make S
waler is rea\ our

__ 4

THE REPUBLIC OF FLII

the right of every person to have adequate
food of acceptable quality and to clean and
safe water in adequate Quantities.

SSF was recognized as
Ecological Purification
System in Ueda, Japan.

JICA training began in
Okinawa, from 2006.

From 2006,
JICA training

Someya, ]
Ueda
Nagano

in Okinawa

Fijian people
made a big effort
for the people.

2011.8. ﬁ

Super clean
delicious water

EPS spread to Pacific
countries.

JIAN \\\Taipei
it

Taiwan -

e

................ (®-20

8-20 %L%Jﬂlati%/%{ BEERIE 2006 FNSHET JICA HHED AR
DI TA4I—DED— )\@wb@ﬁﬂ@ib“%ﬁl\'ﬁé@(CTn’%jj L7z,

= "/W”-JICA ShOﬁ (arm Expen JICA Volunteer JICA Volunteer
le EGUCHI  Isamu SHIOIRI
2015 2016 2017-2

@

The contribution of
short-term expert by
Nakamoto was from
Oct. 2014 to Nov. 2018.

$

This Fijian EPS project
for rural people still
continues until now by
Fijian government in
2024.

This is Fijian EPS project.
Fijian pea

Oct. 2014 Nov 2018
8 times:

Each about &
one month

e made EPS by themselves.

Thls is a real technical
transfer from JICA training.

EPS is Our Smart Treatment System. Fijian people realized
and certified. We can have safe and delicious water. ®-21

8-21 EPS [FFLT2ED RN —NaHziiT. Bulva 7« U — BT D _E T AGERE D
FEE AARET TR ZADVZPRSUTAIOF B I AEBABRTAD
BAOTRINS BT,

https://www.youtube.com/wa
tch?v=SVuR44Xwu7s&t=43s

3 min

Timaima Bolaciri, carrying Tame[a Tabukarawa, and Una Koroi try out the new ecological purification system at

Kalokolevu Village vesterdav. Picture: JONACANI LALAKOBAU

(®-22

8-22 A0 90 ANEE. BNSDEET.BERDEZHICEFHNT W, T1Y
—BFDEEZE. JICABRDPUBH. BRIEHREREZADRZ T 7OEERED
1 I —ADFRITHR ETBEEL T, TV —ADIREIE T« I — BN &,
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9117 slides + NHK world

(@ From Japan to the world ' e
by the social contribution.

91 #&= W}EE)TC BADNSHAA,

Ecological Purification System This is our technology. | Toward zero Waste
. : World by Chemical-free
for Safe Drinking Water M System
WOA ‘f‘ 2

- Application of Natural Process -

‘ JICA
Eco-friendly technique to make artificial spring water 8 TG

NAKAMOTO Nobutada, Dr. Science
Prof. Emeritus of Shinshu University, Japan

August 2018 Ecological Purification System NAKAMOTO 2018

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

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

https://eps.watervision.jp/wp-content/uploads/2025/04/EPStext-NC-2019. pdf ©-2

9-2 WEDIEHMERIID(1-12 &ERAU),

1 Und d wat tains i
| cooperated with Yamaha and Mangansse in Jakata plan:
Motor's social contribution Well water was clear. But the brown

T colloidal particle was formed soon.
activities by EPS technology. They couﬁ’d make clear water using

; : cascade aeration system without
There was a factory in Jakarta, Indonesia any chemical reagent.

that manufactured engines for outboard

iw water c o ti
motors, boats, motorcycles, and other e
automobiles.
Since it was related to water, they also | advised we can make safe water
manufactured water purifiers. Heber 1985 by ecological purification system of

. 2 o wn , wise use of natural phenomena.
-

-

f

o= Up-flow
Roughing
Filter

(Coase Filter)

YAMAHA motor company in Indonesia
made a purifier for clean and safe water
in 1991.

Final water of cascade
aeration steps.

7 Mr. Yagi came to Shinshu

Univ. He asked how to

B make safe drinkable

water without chemical .

from unsuitable source of |ron and manganese are oxrdlzed and form

water. nearly insoluble hydroxide sludge. They can
be removed in a settling tank (a coarse filter).

9-3 FF TV N\REMEDHESEMEZEITIH Uz 1V RRI 7D TFKIEEE
OV IHINE N, FNTERERKICTTRUVDNENAKREBERIADNGNRTSE
120 MEBXHA CHEER. W AT — R TELUIBZ I NITEVEBIE,

suntiont {
=4 \—(*JWJ

-

_\-n.»i..m. g
Small animals collect silt
and colloid particles in

. dirty water by the food

- chain. Then water
becomes clear.

£
Active growth of algae and grazing animals grow well in the channel.
Active photosynthesis keeps aerobic condition.

g — "=} sand

Sedimentation  Animals grazed particulate matter
tank (living and non-living).

Periodical small drain to eliminate precipitate £
material and unhealthy organisms.

This is new idea of ecological pretreatment system
without chemical to reduce silt and colloidal particle
for sand filter instead of URF.

,m - System

16.6 liter/min
1,000 liter/h
24 m3/day

Free tap is very
risky. It makes

empty of the‘tank.

9-4 JvHILIBHNDR T, EERRKBDKTELIQIKEEEZ T, 7J<EEIT
(X ECEMINEGEL. BY L THff T 5, FDERDKEE RN 518%

NIXRWEBIE U,
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Indonesia 20

Tap keeper
collects money
of filling the
bottle for the
maintenance
cost of the plant.

Tap control is key. Lady
collects the money for the
amount of water.

Free water is not good. It |
is necessary to collect
money for the g
maintenance of the plant.

B Two bottllés of 20 liters per 1 family. ;
This water is used for drinking and cooking only. This water

is not used for bathing and washing hands.
~Safe
@ﬁ;

Acceptable Risk

The good quality of
Yamaha clean water
was also transmitted to
neighboring villages.
Delivery service has
also started.

Diarrhea and eye sickness are disappeared. —Health village
—sanitary sense and its level are distributed among the villagers.
—This acts to protect naturally against sickness.

1. Safe drinking water system which can maintain by local villagers
as a Social Contribution of Yamaha Motor Company.

2. Pilot test plant with several public taps was donated from Yamaha
Company to Kagawong village near Jakarta, Indonesia.

3. Villagers discussed how to maintain this plant by villagers.

This pilot plant

developed to new
Yamaha Clean L
Water Indonesia to &
Asia and Africa.

System in 2010 and
distribute from
Indonesia, Vietnam,
Cambodia, Laos,
Myanmar, Sri Lanka
Senegal, etc.

4. Villagers decided to collect money from the users in order to
stock for maintenance.

5. Water committee started a delivery service to other villages.

6. Water committee maintains more than 15 years without
any trouble.

©-5
9-5 1R& 20 VYbILI D D2K, BRAKEFBE T, ENTE M TIETHI®
ARSI DTz BERMIC FREAN A LU, BREFEN LU /T
RBEDHRAEZIRERL. TOER. MANEREELR,

Wise use of natural
phenomena for
small organisms.

9-6
BT IPL—3rvd30M0, 8507z,

High concentration of iron and manganese _
in a tube-well water was treated by a

cascade aeration with an ecological
puriﬁ’cation system.

Pre-treatment of cascade aerator
\ “ using biological activity of bacteria,
w.. algae and animals.

Cascade aerator and
Oxidized by photosynthetic organisms

Shower aerator

Final treatment of
slow sand filter.

Slow sand fitters

Mr. Jun Kinoshita

9-7 BEICKEZSIKICEBENNNVBED, EC T HRZREOLESER
DKo B> THKU TETEATIES Ao AR T —RERALILIBEZED =,

Volunteer JICA's report,
Horie, T. 2009

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

Use of natural slope, pour in sand filter

< 7;7 -":-- manual

Pump for groundwater and source water tank 3 gravel filters

Primero tanque

Filtracion Filtered water tank
de grava

P
Filtracion % | Tanque
de arena .

After 4 days, filtered water became clear. After one month, the water
became drinkable water, in which coli-form bacteria form was not detected. @8

9-8 NIETVIRENNS VT 7 DIWTERBE A, i T7KZ EPS DEZ T, B
{EALIBL. 1) 2B T ZERERD D KICUTZ,
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ApamNapat Art Pro;ect (Mr. Sohei lwata
managed near Korcata in 2008)

9-9 »rJH(J):l)wJ/S/T aHARESAIRE h_r“%%@@iﬂ;‘ﬁk%i ﬂExBODJ:
EIRFE 2B AR R U, 8RO DKICUTz. N RRIEDIEBESEM DR TET,

Mr. Jin Shengzhe,
translator of
Chinese version,
made several
water plants in
China in 2008
after the Sichuan
great earthquake,
May 12. 2008.

BLLLKD

u 4 . Filtrate
Settling tank 3 = 3 ~ tank

®-10
9-10 FDEMMIEEERAZREZEICEIERLU CLV\DRPDEEE t/uo JIKHhE
T KICH> TV, ZZT AT Y%t EE S 37 FriER

China: Mr. Huo Daishan ZE{&Hl and his sons built EPS to made
safe drmkmg water. (helped by Mr. Jin Shengzhe & R£#)

Pressure tank

16 liter/person/d

6 t/d, 500 persons.
12 liter/person/d

Swrage

Supply to owner’s
kitchen.

70-80 t/d, 4,600 villagers (246 students

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

= EPS for a school and
illagers was built in 20‘8

1

Public tap system

‘ for villagers

Mr. Huo and his sons made 40

d;m

plants of EPS by themselves.
@-1

9-11 JARE CHEINIERK T FKERNE<EEENZ I 2. TS
(&, E%@ﬁzﬁ‘(ﬁkﬂjwmh_3’50)(;’[71;;7]L/7' BETAIL 40 7RRLALEICE

YL EER Z e’ UT2. 2016 . KIFET I AIC

FHNEAM.

ivi
undaries-

S NHK World Living beyond boundaries Dec. 13. 2014.
& N | |

Huo Dalshan constructed
about 50 EPS Plants for
80,000 villagers from 2008
to 2019 during 10 years.

EPS, which originated in Jan, has also begun to spread in China.
9-12 ETAIRXYITTAT4E BRNDTRIBTEEZE S\, TDERAIC. BAD
Fifi&d o7z FEDBAKRFEENT DT, XEZ Uz, 75BD NHK World
T20145F 12 A 13 BICHBRU Tz BARIFT I —TRT,

©-12
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Since 2002, | have cooperated with the Asian Arsenic Network (AAN, NGO)

activity in Bangladesh. Wells contaminated with
Surface water is polluted. The people arsenic were painted red.
use underground water. However, this
water was contaminated Arsenic. AAN &
checked the Arsenate contamination.

AAN made Slow Sand
Filtration system for safe water.
| advised better SSF system

using biological activity to AAN. . Treated
= Iwatertank
Then, | was asked to =

consider a mechanism that

can decompose pesticides é’ j“ m Raw water i Lo
2 4 3 iy : w2 Mtank
without using chemicals. Fiters — [Tel] . %) Repeated URF process of algal growth and
; I Office & decomposition by animals in 4 times. DO in water is
B j ]H m 'l — Sk o s Pump necessary for animal activity in this system.
— —> o | Mr. Kawahara said t
Y] [ ra id to me
i Treated wat s
L RORSERNERE = “This is not SSF”. Then |
Repeated growth of algae and decomposition by 23F _ proposed “ This is
grazing animals, and real decomposition of i 1if Ecological Purification
xr‘ . e pesticides and herbicides under anerobic HT1A ot AAN madde newiconstiudion gg:;em in Bangladesh in
?ﬁ D - condition in fecal pellets. H with UNICEF funding in 2019. -
- ©-13 ©-14

9-13 NS T7VI1MMRFRZEZRAEBEL TV T ITPIMBERYNT—ODA | 9-14 BREREDOEREDERETDHIZ. URF Z24E[EYBRUTIR—2E
[CFEEN., 2002 EHNSHERDEEZE U=, /ul:ﬂff% EABE TR E$51E, AL I TEYREE EPSIEEVWH U,

In mountainous country like Nepal, man?/ houses are
scattered on the slope. They use natural spring on the
slope. | visited Nepal in September, 2011.

Nepal is a mountalnous country with a lot of prec:lpltatlon They also used
rainwater. Spring water is abundant, and it is drawn through pipes and used
carefully. Because of the large difference in elevation, it is difficult to adjust the
water pressure with large diameter water pipes. In a mountainous country like
Nepal, it seems that using spring water is a good way.

| gave a talk on water purification to students at this university. | found a Three points worth to remember
wonderful slogan |n Professor Shiba Kumar Rai's room. G
. Knowing is NOT enough, we must

Professor & Research APPLY it to something useful
(von Geothe)

[

Director at Nepal Medical i
2. Willingness is NOT enough, we must

College PUT it into the PLAN and ACTION
it into the an
Prof. Dr. Shiba Kumar Rai (von Geothe)
. Putting the PLAN into action is NOT
enough, we must ACCOMPLISH the
Shiba Kuinar Kai goals (Nakamura)

w

- L " These waters by naturalpurlfled process »
- are always c/ear and safe to f]s ) 4

9-15

9-15 RIN=ILDIRASICHEE %ﬁ’ét*ﬁ%bf |J.|0)1tﬁ$473“‘§b\ E!EOD,% 9-16 bh?/i‘@lzﬁjtmﬁ,a’ébf S. K. Rai ZIRDEEICKIFS E
KL\ [RIBDIKEREER S RERENNE, EKFIENRBVWEBE, EIHBEFTEERARVD, ETUTHRZELD 3 DORE \‘azor:o
MERIUHBE - BVWEEELHLIOIER DT,
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Porous pipes were placed
™ under the gravel bed in a
river. Almost suspended
free water is taken for a
slow sand filter plant. This
is an intake of an artificial
subsurface water.

Water source for Akan water wodgs_,__,,a
Hok ido, Japan

In case of
mountain |
area, we can
find a good
quality of
spring water.

Wise use of natural
purified water is the best.

@-17

9-17 BARKLE. REDBEKNEFHIEICH D ARDRFKEKNER L,

[© Sri Lanka, Pakistan | | advised a renewal WTP of National Hospital in Sri Lank in 2000.
Mr. Okada, Japanese consultant visited to the Ratnapura Hospital site. 108 slides
Existing old Rapid Sand Filter plant did not work well. Original plan was a =
renewal of RSF. He asked me that a suitable treatment system for turbid
water in tropical region. | advised to use of new URF system for turbid water.

e e

River 2 Settling | \[ Coagutant | n| R8P | | [Storage |  Two set of settling
gasn addition fiter Tank basins, URFs and
N e oo or sand filters were
baes’_,gng :C Up- ”g".V :> Slow prem— constructed for
Roughing sand [ 700 easy maintenance.
) L Filters filter
Z ; These open system
fa 'S4, was covered with
metal mesh screen
Intake for ,  toprotect fallen

Large

: fid m leaves and plastic
size size i @ &
gravel gravel grzaevel ’ bags.

3 step of Up-flow Roughing (gravel) Filters
T Storage tank

Slow Sand Filter

A fairly large size of 3 steps of URF

Sank heavy particles

10-1 RUSVAELRRADKERSDREIC 2000 FI(CH AN B
Ao SEBR. 3EXD URF. 2R A1BDHERDERET. IRIGIEE TR AL,

Dife

f

=

S5

| explained the chemical free mechanism of EPS, the
maintenance and management of EPS at the site to
the engineers. Thi as wnse use of natural system

manager
"understood the reason
that we had commercial
technoldgy; -

Natural Sand Filter

Filter Storage

jLTank

| s =
Up-flow Roughing Filters

Sedimentation
L
| visited again this site after construction in 10 years
later. The hospital director said there was no problem.
-2

10-2 SERkEE. IRBEE Ananda Weeratne (&, AN¥—2v b T IV5—12
ST CNUEFTFAIIV-TaIVI—EE DTz, BARDEYIRZDIGRHAT S
FEDHEAD EPS ZIBfEL T<NTz, 10 F1%. Bah. B@ELH o7z,

EPS plant for a big national hospital
in Jamshg(o, Hyderabad, ir1 Pg}(istanrw

TURKM.

There is heavy rain from July to
September, Indian monsoon
period. In this period, there is
often a big flood of Indus River.
However, there is severe dry
period.

10-3 /\:\'—ZQJOD/\’ﬁ_'“)I//\“ R D ERLRED KB KRR HEER RS
U7z FREASZHANNERRE. RRERIZE DE VBN KR, BRI S RE S8
<HBELTLVED DT,

| advised to construchon of a new water
purification plant for safe water to a big
national hospital (Maternal and Child Health
Center LUMHS Jamshoro) in Jamshoro,
Hyderabad, in Pakistan from 2019.

-3
It
=2
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We proposed URF and SSF. ;_ﬁ—ﬁm_
Turbid water from  **

Two lines of 2 steps of URF and SSF were completed in 2025  50m3/day

The bnologlcal communlty
(mud) within the URF
captures and
the turbidity. Only a small
amount of turbidity adheres
to the surface of the gravel.
Only a small amount of
turbidity adheres to the

pebbl
suppl

Slud

surface of the gravel. G = URF does not become clogged with large
communities to thrive in a safe environment.

amount is sufficient. Do not remove it all.

Over- Over- Ar
Gravel "\:"3' Gravel o'l%:' "‘"‘7"“ fow,  Drain Sicege Yool
Indus canal in Flowrate [ My T =Y AT
measure W v .
Jamshoro, Hyderabad. Sl = | e "
; s j 05~
Settling pond l S l i gg
H 23 [
Coagulant + Ol ] ﬂ%— """"" 1 |
Rapid Sand Filter _ Incomplete — N“w‘ - — ¥ L] P
performance Roughing FiterNo.1 oug'mg Eitor Slow Sand Fiter Filtrate tank
Turbid Flow rate
TS No 2 URF Slow Sand Filter

@

b Flltrate

les. Dissolved oxygen is constantly If the water depth of the SSF
ied from below, allowing biological i

is shallow, there will be no
oxygen shortage at night.
And a faster flow rate

ge drain is occasionally; a small .
| prevents oxygen depletion.

[} f
Sometimes, 1S
sludge drain. always

Living organisms capture and break down dissolved communities are active,
substances and turbidity that react with them. clogging does not occur.

-4

10-4 SERDKZLER. RESBUZDUEDTZKDRK URF 238k, )58
TiRsR, SIERL I D EIRENEN DTz, SBKIIRERMRL THEE TR TN,

Two set of filtration system for maintenance e »
A A aa_ _Aaaa__a = -
‘ T, | =
/::v
d — . Se— =

@@ | ER | 7

L] 0] ] " — |

T - Ll sEeT ] )
-_“-:_ s S A iz Uz

—
e — ,#I:_‘__ = ‘j_/ =/ U T y simy
[N % o 2 - = _ =
0|y Xt 5 4 1

= T € >
1 ? Each URF: SSF
I ~2 s 1.645 m width 217 m width
= X 2.77 m length x 3.52 m length
g s || | mstsaschan || | smiursiaw [} antoamivoct x 3.6 m depth x 3.3 m depth
Upper layer: 2.85 m Upper layer: 1.2m
= Small gravel: 50-100 mm Nstrza" sand} ())5"2 mm
T Lower layer: 0.2 m e ?sep bl
b b o : Large gravel: 100-150 mm Support: 0.55+0.35 m
@é T 3 3 3 = 3 small gravel: 50-80 mm
® Flow rate: 5.4 m/day Flow rate: 3.2 m/day

©)

This flow rate (3.2 m/day) is too slow in comparison with English standard rate. We can apply more
higher rate in tropical region. Present Thames Water company says that the rate is 12 m/day.

10-5

10-5 MEERIE2%H. KRILHRS ULz, BRETD SEBEEIL 3.2m/d. BB D
TIDEED 12m/d LETEARLREE, 2025 FITFTER U,

=

10-6 BAFRTIX, Wi, #2518

There are dry and re-wetting phenomena.
Biological community develops at the boundary Anhydrobiosis and Cryptobiosis, Drying-Rewettin.

where is almost constant flow. Become bad Turn to resting form (cyst or

When dry and re-wetting condition or a sudden condition: less egg) for dry condition. They
change of water quality attack to this site, water, no water tolerate during bad condition.
biological organisms escape to deep layer. <5
Escaped organisms become a resting form. They escape to better site and survive

Living organisms has an ability to escape from from bad condition and period.
risks. Snail survives during dry period. When rain
comes, snail move around quickly. Water comes Organisms reactivate

Dry_ rewgﬂlng and mst]ng forms back again. ED again when water comes.

o

Organisms come back to fresh water
site where is food for them.

Anhydrobiosis and cryptobiosis phenomena are common in
nature. Organisms, especially aquatic small organisms have a
strong ability to tolerate and escape the severe period. The life
span of micro-organisms is short. Their adaptability is high.
They can tolerate severe period.

In case of this plant, the raw water comes only 4 hours every day.
This condition may not be severe condition.

Qe
M 2DOHER, EMLAITZY | RERIRREIC R

22VUT D, XN EDFIRZEMA DILHEANH D,

Dry and Rewetting In case of EPS, interruption of water flow happened then the

surface nearly dried up. After dry condition, it takes time re-start

w;ftesfrgﬁat;irt‘;engc%ﬁ?ersrﬂgggg cgfa r:gﬁogf and re-develop an active healthy ecosystem. Before re-start the
water, grazing animals escape to deep ecosystem, some impurities may leak through the system.
B Dry and re-wenln g cycle of URF and sand filter.

layer from the surface where is more
entle and safe condition to survive.
ome turbid matter passes the surface to
deep layer. And this passed matter
adheres to the surface of sand.
This phenomenon occurs in soil. Rain
fall is not constant. Penetrated rain drops
flow slowly into deep place.

T I} . 5.2 :
Thickness at p) 2 ~ ) .
o pertie S Small organisms S, in cssiof sand
escape from the ¢ ‘T 3
. L ESEE o e o &5 sl
S8 layer in case of &0 “. escape from
‘v 4%y trouble happened. the top into
{:r’&\ L Some particles are deep sand
u not trapped by layer.
L § [ small organisms.

In case of this plant, the raw water comes only 4 hours every day. There are enough depth of
adhere gravel layer and sand layer. This condition may not be severe condition. -7

10-7 £PIF. BULREICHA . BVRIEICRD & BITEEILIZTONER
TE&EDE,
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4) B-1 URF 1 A 1 URF

ZAZURF

24 June, 2025

https://lyoutu.be/cWxalGnK4R4

10 min 12 sec. sMeasunng Unit B

AT e————

Flow rate ca 2m3/h

3/A-3 SSF

Dry and re-wetting
phenomena.

Flow rate ca 2m3/h
Dry and re-wetting
-t %

-8
10'8 gzu\ﬁT[;\ /ﬁ%(k—/ﬁ@]bt\/\5ﬁzﬂ\ﬂt {K:u\b %ﬁ—a—%% E%Bb\
KA TV HIEN G B DIFE#E,

()12 slides

@ EPS Our Technology, Trust Our Sense

Remember Three Steps

1. Knowing is NOT enough, we must APPLY
it to something useful.

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

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

Trust Our Sense !

Ecological Purification Sy;t!m
from Japan to the world

Present for youl|| We need

This is new mple low
technology. techr[lology

Don't believe
the commercial.

11-1 ¥R EPS. AW B ORI 25DV ARBEZERLL S,

- 1964 ~
Confirm by Slow Sand Filter | Rapid Sand Filter | Suwagata & g
you[self-_ Ecological [‘Chemical Physical b
Don't believe Purification Treatment
commercial. System

Trust your true
sense.

1, applied biologist,
began to study the
role of algae in slow
sand filter pond.

Activated
carbon

56 000m3/day -
capacity 48 000m3/day
cap. acit

Main Process

Pretreatment
(coagulatxon/ mixing/
settling)

Main Process
Slow Sand Filter

I noticed SSF has
been misunderstood
by the name.

This is Ecological
purification system.

Ecological Purification:
System Rapid Sand

This system is wise Filter

application of
natural system to
make an artificial
spring water.

ack Washing

. process is essentna\
-2

11-2 EEDEL TR BOTHENDLD . BESBIESEBNER. 2ES
1Bl FILIE, BUBNKE, 2:8tE—ER, ZNTERVVKIETER, IV
—v )b T1IVI—T12,

ch\onnauon

Filtrate tank

ch\ormaﬂ°“
Commercial @ >

Filter _

Natural
Filter

Nagano
prefecture .

Suwagata WTP

Rapid Sand
Filter plant

& | found this is a
is commercial
= filter.

~ Someya WTP
This is natural filter for ours.
-3

11-3 REFE. LHMIE 2R T\ Sitis, TERBEOWICIXERNSG S, €
DKIFERFEZ Ulz. REREERDRESBDHERNHY  ZE<DREFHRT
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Page 47.  JICA [LEHHE July 13. 2026.




Collect natural
spring water for
public water
supply

® Non-treated
s delicious water

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

i Settling + Sedimentation

Toita Intake
+Settling

Fuchu WTP (Slow sand filter) : From May 6, 1965,
capacity 27,000m3/day
Y

11-5 LENICIE BESBLIBEDORFFKIZENT96 5FITHB LA, JRIE

[FHLELTVD ZREBL WS EE JICATHETREU R,

o o

Present view by

Google map in
25

@-5

Microscopic
)\ organisms actively
work on the sand

‘ N
5! g ;@yﬁ ' &8 ® V4 layer and purify
aq! B Natural o the water.
308

'” - “.-é."c{_r DQLOQXOQDO

e ST &
- RN

11-6 HEF(X JICA FHET. WD L TEYNE

When we can understand EPS, we can make the plant for our life by ourselves.

_—— S

12. URF for
turbidity reduction

13.Temp. Radiation )/

Gentle: chemical free

EPS is Eco-Friendly
Smart Technology.

@-7

11-7 BARTOEMBRICEDF DA EEEITND EPS DEE(L,

BRSTHEERTE D, EMHEEEPS (FBD5 DN,
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Purification mechanism of SSF was

IFood chain is the key for real decomposition. |
misunderstood under the name.

Radlation

|
| Growth and
Pholosynthesls ! reproduce \ M

f@ b &g‘%

P Arm.,."a;; e Organic

In fecal pellet

Decomposition

>¢~. Ecological
Purification System:

~

T —— EPS
Large Fluctuation ' Small Fluctuation
'g > } AR RS !
£ o 5 sowFlow rate g | 2221 now
§ ] inflow ¢ 7 -
Sk e
s} i

| —m—D y
\ Deep Depth S’%allow J

Y Y] 9
Don'’t remove biological Day  Night b Uy S
active layer. |Aerobic condition is essential. Gentle for small organisms. |

-8
11-8 BYLHEHNE, VIR DTV AFEBRREEDZLISERBLZVL. B
WAIEEE . SRVICRITEYRIEIC R WIRIE, SRS ZRRHVR VD,

My first visit to Thames Water
Company was on August 19t in
1992. | explained my study on the
role of algae in SSF system in Ueda.

Radiation

**%
»

e

O g
SR it
o] 2 ) %
i’ -
» ¥ NGrowth a =
New bacteria  reproduce [FTw

and animals

The sand does not move even
when the flow rate changes.

ﬂ Ashford Common WTP

About higher flow rate asked by N. Nakamoto
Michael Chipps Principal Research Scientist

Puticason 2025/03/18

Since your visit (Aug. 19th 1992) we -
have added DO and turbidity
monitoring on the outlet of all SSFs.
Thames Water's asset standard says
we can operate up to 0.5 m/h(12m/d),
but in reality, we are usually in region of
0.25 to 0.35 m/h, but we can reach 0.4
m/h occasionally if we have to. We do
have keep a careful eye on dissolved
oxygen (DO).

Slow sand filtration is a
purification process that
relies on the efforts of a
biological community.
Algae produce oxygen
through photosynthesis,
and the presence of
dissolved oxygen
creates an environment
in which heterotrophic
organisms can thrive
without worry. Slow does
not refer to speed, but to
being gentle to the
organisms.

W
Ecological Punbculm\
System from Japanto ¥
oM GusTamABLE
DEVELOPMENT
GOALS

Idea of EPS spreads
from Japan to the world.

Thames

S
1-9

11-9 EAMTOREBUNEIDIZEINR BFERRENRIMEIRZ 272, TA
AKEIL LHH TORREHRRE . MERFEREDHURICEEICU,

Ecological Purification System (EPS) : This is Wise Use of Natural Phenomena.
This is Chemical Free System to make Artificial Delicious Spring Water.
This is a Smart and Eco-friendly technique.

i I "
Surface water of river Reservoir, lake
I 1

Underground water ] 1

Subsurface water

/]
¥ Raw water

« =
Up-flow o

ing Fi a
Roughing Filter Up-flow

Roughing Filter

Slow = i
Sand filter
ety L} Storage tank We can make EPS
: ] N purification device
ik : ourselves.
— Sink suspended solid Drain Sl RS :
o e ™ Drain =
bration A Y = [ Trap and reduce fine matter Comple 6‘
] ST 1 \ N
?"j,@;aé By e K e (O
] = s \, Store germ free | \ ¥ W P

[ safe and

delicious filrate. | Supply to houses.

) [ Key is Gentle for small organisms.

a-10
11-10 EPS MDEZX T, EDFRR [FIKTELRLTHLVULWKIZTES, (61
Bi8)

The name of Slow Sand Filter caused |
a misunderstand of real mechanism.

Major turbid matter
in mountain stream

set within

They believed mechanical 150 E

Q

(@]

"l
Storm event

\ reduction by slow
| filtration with fine sand in 20
2-3mvd (10cmvh). | 200 years ago. They called 10 A

38cm  Water depth | Slow Sand Filter.

5 4 Coagulant+Chlorine  SS assesby&
61cm sand layer

Rapid Sand Filter backwash.

61cm gravel layer 2 4= 3 degrtee% 9 &
- ap. standar
= Clog by SS Refoc_us to SSF of 1 4: P :
chemical free system. 3 to -
‘ - o 05 . After cn{f =
s 1% : 4 R 02 ; outbreak: _%g
2 & 5 &
01 (T 1
. to 0.1 degrees gg
Fine colloidal particle does not sett!g‘.m 005 = = [SX"]
? Coaguiar Sedimentaton ~ 330d CI_T; 4 » e g
002 T e 5 o
001 1 - B2 &
0005 1 B2 B
0002 55 5
This is American Commercial Filter. 0'001 4 =0 - Mz
| proposed Ecological S EE
‘{7 = RSE SpfeTg Purification System 0.0005 2,“‘5 %‘;ﬁﬁgﬂs.
e to the world. :gf‘tegd jf SlowSand 5002 B p.
Back washing liter in Japan. 0.0001 q Artificial Natural spring water -1

11-11 HEET 200 FRICAFEINIZEEABIL, PXU LD TEYUNEKR TER
MIBDZESENEFENZALEERODLZLEICRIEN S RSB EHR
HINTz BEDKE, AHICRETHLLWKIFEEZ L,

Page 49. JICA [LEHHE July 13. 2026.




Wise Use of Natural Phenomena for Human Life.

EPS from Japan to the World
Safe and Delicious Water by EPS, Our Technology.

Sieve tiration | t>weence  Slow Sand Filter

e 1 G i) i = g’;’ﬂr‘,’"astf: d’:;fgjg’:;”t;; SSF | == Ecological Purification System
,—_f s"‘., - 5 Eod] | Y o L B N

£S5
A, &Y
BHY j%p ,'3;‘ Gentle for small

organisms

L s |

N Food chain

Remember Three Steps

. 1. Knowing is NOT enough, we must APPLY
‘ it to something useful.

Trust Our Sense !

Super clean delicious water 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.

n-12

11-12 EPS DEZ (L. BANSHBALEZY D255,

Three points worth to remember (9-6 £08)
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.
HIATHINRE 3 DDORI1U(9-6 &8
1. > TCVBEFTIEIFTHDTT . TENEMMEICILDOZEITINAL
BIFNIXRYFRE A
2. PRI HBEITTIERTH T ENZEFBECATHCHRIRITN
[ERUFELE A
3. FHEZEEITT BT TIEFTTATT ., BEZERUVRATNERUR
B Ao

4-3 B8

This is a summary of the open lecture
at UCL and Univ. Glasgow, in May, 2011.

THIS is FOOD CHAIN.

The first use of slow sand filter for the public supply of drinking water
began in 1804 in Paisley, Scotland. 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”. Slow sand
filter has been believed that it was a mechanical filter with fine sand
under slow current. However, the major contribution of the purification of
the impurities is the food chain in this system. The word of “slow” was
“‘gentle for organisms”. Recently, the English filter of “Slow Sand Filter”
has been recognized as “Ecological Purification System” in Japan.

Slow Sand Filter — Biological Filter — Ecological Purification System

! Short time work  Long term action
@ Py TINTwT e ocdecnan < S

v New Concept ~ “imjss .. '
S, and New Name i)

JICA [LEHME July 13. 2026.

English Filter :
Mechanical filter
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