EPS Part 1. Introduction
https://youtu.be/TtDTJaZdgtA

Water Supply Management and
Ecological Purification System.

Biologist of Nakamolo found SSF has been misunderstood by the name.

[

EPS Part 3. URF
https://youtu.be/zKRhAcoesVg

Up-flow Roughing Filter Part 3.
eliminates Suspended T
Matter without Chemicals.

EPS Part 2. Mechanism

https://youtu.be/vURalvUF5qY
Invention of SSF in UK and a new

technology of Rapid Sand Filter for
turbid water in USA. Refocus to SSF
as risk free safe treatment system.
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EPS Part 4. Bucket model
https://youtu.be/shI3fhmxQK4

Using the Bucket Model




Water Supply Management and Part 1.
Ecological Purification System. JICA g

by Nakamoto

Biologist of Nakamoto found SSF has been misunderstood by the name. 7 slides: 1-7

Water Supply Management and JICAOKsus Ieng:
Ecological Purification System. Managod by Okinawa Bl Water

Treatment System for Safe Water by Wise Use of Natural Phenomena
An English invention of Slow Sand Filtration to make artificial spring water
for safe drinking water is re-defined in Japan as Ecological Purification System.

web-contribute Feb.20. to 21. from Nagano, 2025.

o | Nakamoto joins from Jan.27. to Feb.3. in Okinawa and
s L' P g E qbf
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Principle of Purification mechanism to Image.of Slow Sand Filter

S ot > _. T Slow
make artificial safe drinking water had ) | filtration
been misunderstood as mechanical filter = ‘S’zr:g‘e
by the name of Slow Sand Filter. - i S

i Mechanical Filtration
Siow sand filter was constructed When Suz;qa'g :;saévw Wz'i | They believed that
in 1923 (100years ago) in Ueda constructed in , odor problem algae produced

i as happened in tap water.
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“*¥ | and pass to the
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Algae are Bad.
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or water

from 2013 in Fiji.  sprng water from EPS for

} surface water. Fiji village @
| JICAEPS training EPS Miyako-
in Mlyako-Jxma in Nagano Jima Fiji E> Pacific
Aug.2011. Japan Okinawa © Samoa islands
Pacific Regional Environment Programme
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https: //www sprep org/
https://www.sprep.org/new
8 s/safe-water-access-in-rural-

resilience-in-fiji-papua-new-
guinea-and-solomon-islands

28 Apr 2023

Safe water access in rural areas to build climate resilience in Fiji,
Papua New Guinea and Solomon Islands

clean
For rural geople To make mmcm

Nulrient poo clear water was Used
a5 raw water for s iraning

Thanks to Dr. Nakamoto, Yano
San, Maho San, Mariko San and
all EPS member for the
knowledge & support all this
time. | feel proud & thank full
for the knowledge | gain from
JICA KCCP Program. In addition, |

want to share to all of you, up-
flow filtration method is superb,
value for money, maintenance &
stress free as to compare to
normal downflow filtration.
From Mr. Mohamed Zairi, a
trainee from Malaysia.

Slow sand filler | F itrate




Water Supply Management and o
Ecological Purification System. Managed by Okinavia Blue Water
Treatment System for Safe Water by Wise Use of Natural Phenomena

An English invention of Slow Sand Filtration to make artificial spring water
for safe drmkmg water is re-defined in Japan as Ecological Purification System.

Nakamoto joins from-Jan.27. to. Feb.3. in Okinawa and ,
web-contribute Feb.20. to 21. from Nagano 2025 "
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- | cwscnkmt@yahoo.co.jp
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Image of Slow Sand Filter

Principle of Purification mechanism to Slow
make artificial safe drinking water had filtration
been misunderstood as mechanical filter 3 by f:jne
. S o I R e d Nn
by the name of Slow Sand Filter. e e
Mechanical Filtration
Slow sand filter was constructed When Sugadaira Reservoir was They believed that
in 1923 (100years ago) in Ueda constructed in 1968, odor problem algae produced

city, Nagano Prefecture. - was happened in tap water.

¢ odor substance
N m and pass to the

V‘/&'{D filtrate of slow

sand filter.

=) Algae are Bad.

ESS THE WATER —Rename to
AFE TO DRINK? ‘é}’Stqp_ : e
Harris Report 1974 =7, ~ algicide Ecological Catle
= ‘ jagsE " ™ & Safe and " o A
— delicious £ EE
" tap water by #
Ecological H
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4min. 31 sec.
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Cancer risk by
chlorine addition
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New plans for
cleaner water

For rural people  To make artificial .
from 2013 in Fiji. spring water from EPS for

surface water. Fiji village %
JICA EPS tralnlng EPS Miyako-
in Miyako-Jima, in Nagano Jima Fiji Pacific
Aug. 2011. Japan Okinawa " Samoa islands

Pacific Regional Environment Programme
b)) SPREP cmmmmmmstmsiss

Ervironment Programme

https //www sprep. org/

https://www.sprep.org/new
s/safe-water-access-in-rural-
e areas-to-build-climate-

resilience-in-fiji-papua-new-
guinea-and-solomon-islands
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Safe water access in rural areas to build cllmate resmence |n FIJI -
Papua New Guinea and Solomon Islands 5




Ecological Purification System Model for Safe Drir;]king Water
JICA training in Okinawa, on Jan. 16. 2024.

2024/09/15
Thanks to Dr. Nakamoto, Yano
San, Maho San, Mariko San and
_ 4 all EPS member for the
‘. j@?éem%mu'aﬁﬂ _ knowledge & support all this

ee R time. | feel proud & thank full
||t for the knowledge | gain from

~ JICA KCCP Program. In addition,

want to share to all of you, up-
flow filtration method is superb,
value for money, maintenance &
stress free as to compare to
normal downflow filtration.
From Mr. Mohamed Zairi, a

trainee from Malaysia. 6
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| Raln water
! harvested by
| Mr. Yano.

He want to
use chlorine
free clean

water.

i Nutrlent poor clear water was used }
| as raw water for this training.
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Up-flow Roughing f‘! Slow sand filter | Filtrate
anks J tank |
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‘ | Circulate system model of Ecological Purification

" -~‘\1\_~,"‘
Up-flow Roughin@Fiiter (URF) Tanks |

Bottom drainage pipe
of the slow sand ﬁltsr

L T VPR

System for safe drinking water.

\
Filtrate
tank

2y i*,‘" N T
a."z{v&’?’ Wy s 4

Up-flow Roughing

Sy Bkl Filter (URF) Tanks

tank (Raw water)

Pump for
circulation’

By Insideof . . °
k Filtrate tank__

Slow sand filter




Invention of SSF in UK and a new Part 2.
technology of Rapid Sand Filter for | e susl wanagemen

- . System.
turbid water iIn USA. Refocus to SSF | isices s
IS THE WATER
as risk free safe treatment system. SAFE TO DRINK;
Rapid PART 1. THE PROBLEM
ZCoagulant Sedimentation Eﬁ{;‘: cl gtﬂr‘?te Cl o ”%‘W*
! S g g
RS Cl - C - Hje = 2
Rapid mixing [ s )
Completion (_:ancer
1 of present RSF was a risk
" E “i | [Filter: 200 commercial
gl ==} & ECe z;;:;g; Filter. Cryp_tdo_-
4 receseel B | S5 v sporidium
i = sporidiu
| WHO
| published a
N | manual of
- | Slow Sand

Filtration
| which is

‘‘‘‘‘ e 8| chemical free
| treatment for
. safe drinking
S U | water in 1974.

Delicious spring water g



During the Industrial Revolution,
the population gathered in cities.
The rivers in C|t|es were polluted

EN TR R e
-~ -

; Avas md Ly|
: /s = water-loval, RN
. B0 . ft. - R
Yax. dopik, Horizontal
coffefe e Shan tan,
13,40 guiomn, Completion
,g_,ﬁ ' ﬁ; = W% of present
’ ; ﬁ S\ ‘,?@\:f” London1843 ' 3 - lm:;l'.a. n S_lOW Sand
James Simpson I _ il e Filter: 200
examined vertical IR 13w Tt years ago.
ross Drains, w Muain Iraiy,
type of slow sand §&/ st LB * pr] Mioe < 9. The filter rate was
filter from 1827- = B S A~ 2-3 m/d (10cm/h).
1828 and made &= [ 38 cm Water depth
a practical plant in 1829. w,{*,‘:;l-;:,i 61 cm sand layer
Fic. 28, James Simpson's ExreriMeNtAL FILTER OF 1827-1828 61 cm gravel Iayer

They believed that Slow Sand Filter purified
by slow filtration with fine sand.

They belleved this was mechanical reduction with fine sand.




Vertical of slow sand filtration was the key.

EEEEEEEEE
JJJJJJJ

The shallow depth
and the vertical flow
allowed creatures to
be active and safe
near the surface of
sand layer.

......... i E e

Sett'ling ::,i; I Chawsd oo or

s O Image of Slow

s Sand Filter.
Vertical =
eriica ]

22‘.’,32 o e @v Shallow depth

Hier o~ 38 cm Water depth
= ~~ i 6lcm  sand layer

61 cm gravel layer
Filter rate was 2-3 m/d (10cm/h).

Simpson’s filter is vertical.
The sand will not move even
If the flow speed changes
high or slow.

Polluted Thames water

Germ free filtrate

10



was mechanical
reduction of
impurity by slow
filtration with fine
sand.

They believed SS'VF

The clear proof of the filtration was

provided in 1892. This was 133 years
ago. Hamburg suffered from a cholera
epidemic that infected and caused more
than 7,500 deaths, while Altona was
few.

Dr. Robert Koch tested the bacteria in the water with
slow sand filtration. When bacterial counts were less than
100 colony-forming units per mL (cfu/mL), epidemics of

cholera and typhoid were reduced.
S —— >

W N
DD D B D

Present WHO safe standard for
bacteria is referred to this 100 cfu/mL
by Dr. R. Koch.

77777

rrrrrr

ﬂﬂcfufml

This idea is so called
~* | Acceptable Risk.

Wash our hands!

e ¥, ~. Reduce the risk.

It was found that SSF couldellmlnate pathogens and spread
all over the world as English Filter. 1



. Monster Soup
commonly
. called

. Thames
Water on the
/1 4 Metropolitan
4 Water supply
“in 1828.

Bacteria per Gram.

mu?uoo

Layer remoyed by Scraping

Report in 1893 (Berlin): Bacteria and
dirty matter were accumulated at
the top of sand layer. Depth of
scraping was deep in winter,
shallow in summer. However, algae
was in bloom. Reduction of bacteria
in open filters is effective and more
clear filtrate water in comparison with
open and covered filters during 20

of  Yyears. But it may be especial case.

Depth in Inches
=0

P

It was notified to biological phenomenon.
However, he said that physical process
was main.

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

1832 : The great
common sewers
discharged into the
Thames river. This
was the Source of
= the Southwark

& Water Works.

pore size trapped
particle

@ _L filter

material
t

filter
material

passed particle

Removal of pathogens is not
explained by these phenomena in
comparison with size of microbial
pathogens and opening space of sand
grains. We can operate the filter
without any clog during long filter run.
We can not explain the
reduction mechanism of
pathogens by physical
phenomena.

12
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/ Gulf gyre I Safe drinking water
S \‘2 | was made by the
<. " biological activity.

The average temperature in
January is below 0°C.

Equator

Celsius 3 Monthly Average Air Temperature
30 30

London

25 257
207

157

: T The turbidity of rivers in the continental
A rdf 5 T plain s fine and difficult to sink.

New York has cold winter London is not cold even in winter —
and hot summers. due to the warm current.

’

Winter temperatures in North America were cold and biological activity was
weak. And the viscosity of water was high in winter. 13
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H pery [ Blologlcakna.qnvuty Is high in warm reglon

I Bolivia e 1 lold technology i
” | L St am'B::sw';‘na ! Madagascar Indian ¢ of SSF :
7k ou 7 L us i
i chile L) X1 £ d New Technology t :
|

Non-polluted river in new continent: poor food for small organisms : : :
1882: NJ, USA, Coagulation treatment : Origin of Rapid sand filter | Rapid Sand Filter is
1910: NJ, USA, Chlorine treatment Completion of American Filter | chemical treatment.

Rapid Filtrate

{ i ; Sand (]
Fine much = Coagulant Sedimentation Filter e Tank
suspended T Raw _I 1_1 ~ | ..J Lk ik
solid water = ‘><’ (& (Xj
Slow mixing

Rapid mixing

R

Non- poIIuted Water contalns flne SS

and poor food for small organisms in
continent rivers in USA.,
Clog by SS

People loves
new technology.

Biological | Filter easy |

activity is to brock by N RSF spread

weak in Y ' X —— h Id

winter. suspended |25/ 45 o isAmericaEOt e world.
Does not settle. solid. : ¢

. Commercial Filter. 14



Algae In water supplies: an ilustrated manual
on the identification, significance, and control of algae in
gt ..|-|' water supplies. C. M. Palmer 1962

http://digital.library.unt.edu/ark:/67531/metadc9129/m1/

Algae had been trouble for the conventional filter
(rapld sand filter) in US. Taste and odor algae, filter clogging algae are
important in water supplies (Rapid Sand Filter).

alGgae
IN WATER

supplies

In slow sand filter, the algae and other aquatic microorganisms may play a
useful part in the treatment process. They form a loose, slimy layer
ALGAE IMPORTANT IN WATER SUPPLIES  FILTER GLOGGING ALGAE over the surface of the sand and

- | ' © act as afilter. The algae in this
layer release oxygen during
photosynthesis, and the oxygen
in turn is utilized by aerobic
saprophytic bacteria, fungi, and
protozoa which establish
themselves in and on the filter.
This permits the decomposition
or stabilization of the organic
material that was present in the
raw water. In p.22.

TASTE AND ODOR ALGAE

Main focus of this book
Is how to Kill algae for
Rapid Sand Filter.

PLATE | ~ PLATE 2 % 15



Refocus to Slow Sand Filtration as chemical free treatment
Instead of chemical treatment of_ Rapld Sand Filter.

ﬂCoaguIant Sedimentation ggﬁ:ﬁd cl "T'gtnrste »._‘ RaCheI CarSOn 1962

Filter

Silent Spring.
Pesticides and herbicides have
been pointed out the risk of
)

h I RING chemical hazards through
R’d(‘h@l biological concentrations
(@200 through the food chain.  ©

: Cl-C-H
~ That was Chlorine compound. &

: : SLoW ~ WHO published a manual of
Filter problem : Odor, taste and filter clog m% . Slow Sand Filtration which is
problem caused by algae. New chemicals B -hemical free treatment
were developed one after another. | for safe drinking (&

IS THE WATER -~ waterin 1974.

SAFE TO DRINK?

Dt et i B @ \
PART 1: THE PROBLEM ‘

== Robert H. Harris et. al. 1974 o1 v e [El
<t COnsumer Report. e = M

Chlorine sterilization is e aeamoir1-1 5] R
essential for rapid filtration of e
chemical treatment. There is g
22 a warning that trihalomethane, “%wiZ g
T Underdrainage t

which are carcer risk Ve Wi
substances, are generated Water depth is 1-1.5 m.

by adding chlorine. Simpson filter in 1827 is 38 cm.

!

Ventilator Clear water

reservoir

2.5-4m

|-

16



The diarrhea-causing crypt parasites passed through the
backwashing process of the rapid sand filtration.

Rapid Filtrate

§coaguiant Sedimentation  Sand Cl_Tank In April 1993, an outbreak of massive
e T el s | = diarrhea in 400,000 people due to Crypto-
el T protozoa occurred in Milwaukee, USA.

The dormant protozoa had thick shells
and passed through the rapid filter ponds
and were not killed by the final chlorine.

In In 'Septemb'er‘ 1994 t ‘ Aé-Amerlcan '-
_ Water Works Association held a slow
Only mammals with filtration workshop in Salem, Oregon.

Ihondg 'nteSt'nc?l tr?]CtS They said Refocus, Re-discovery, Timeless
ad watery diarrnea. Technology for Modern Application.

It became clear that RSF m)| However, people loves New Technology.

was a deadly process.

17



JOUrnalAWWA i [ | .

Volume 88, Issue 12 December 1996 5
Pages 8-8 , (8, water reservoir

Acceptable Microbial Risk

Charles N. Haas

B ————

Wlth slow sand filtration, they can trust that |t WI|| be
absolutely safe even if it is contaminated with crypto-
protozoa. SSF plant was constructed in 1997 at
 Central Bridge, NY, USA.

JournalAwwa

Volume 89, Issue 12 December 1997
Pages 14-15

Slow Sand Filtration:
Still a Timeless Technology
Under the New Regs?

Stephen A. Tanner

Crypto-protozoa are detected in more than 85% of surface
water, but no crypto protozoa are detected in treated water.

A [ —
A

J. Am. Water Wks Assoc.
S 1997:89(12):8-9.

o S Wy Doyt, S P oty /22 15 ! riskc?
What is more

! Cryptosporidium has never been S
¢t detected in the finished water of Rebecos Caldercn, and stepneni s SAfE treatment’?
I M

a2 NSWC; however, studies have found

Cryptosporidium in greater than 85 Y cevures pepte - more common curence o s econs et e s
N percent of all surface water supplies. % any oocysts are detected

These same studies identified s @\/@ rywhere but ther

IIU

Cryptosporidium in more than 25 N .
percent of the treated (filtered) water mlin' almost no diarrheal infections.

supplies with effluent turbidities of less ;" i

mmu

than 0.1 ntu. others

AlthOugh piivi iseaisin widi Gipps . Tt PUCIVIICIVI a5 UUe U6 SULIICER 0 639695 U 115 U1 Wikl
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500

200
100

g/L
S 3

m
0O

Turbidity
=N

OO O
=N O

0.0

0.02
0.01
0.005

0.002
0.001
0.0005

0.0002 -

0.0001

E |
] Coagulant+Chlorine SS passes by&
1 Rapid Sand Filter backwash. -+
2 degrees &
d- Jap. standard @
i: to
1: after CNYP _
- @Btbreg‘i' ST
TE
44 Recommended £Q
1 L to 0.1 degrees S0
= =
= 0.2
: O 2 Y 5.2 <
H Sk
- o o oS e
L 1] "] Super clean
] and delicious.

Coagulant +
Activated Carbon

Major turbid matter

and Rapid filtration Treatment

= in mountain stream __ Lot 1o
o is easily set within  waer 0%
o ; several hours. S
- ﬁ ~
E vl : Coagulation, Sedimentation
§ ‘\:g r—' | ’I
n
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7) Large molecules

b ”‘;,‘” are broken to
small molecules
A\ under anaerobic
1 condition in fecal

pellets.

Purification is done by small organisms
near the surface.

*, Sand Filter "
Settling Basin Photosynthesis

Little .
Storage 0 ; \
Raw == ‘]. Chlorlne
Water T Algal mat tank ﬂ
:.:::: .‘.::- e o'U’"' " 0.‘.'.'"-' e ;3.'.'" PR .;‘;:f ;:
e ihih: a
- Blologlcal purification by small
This is not organisms on and near the T
mechanical filter. sand surface without chemicals.

Function of Slow Sand Filter is to
make an artificial natural spring water.




Coagulant + Rapld Sand Filter The turbidity IS reacted

Activated Carbon

Settling Basin Storage tank

with a flocculant to remove
e | 4 the precipitate, followed by
s rapid filtration. Remove
sl turbidity by backwashing.
A large amount of sludge
treatment is required.

Coagulant+Chlorine ES ass%s by
sl This is not Rapid Sand Filter ac w§s _

mechanical filter. & 2 "“ 3 a%egsrtzi% ard
1 .

Coagulation, Sedimentation
and Rapid filtration Treatment

L
" O
W

< ee

*f, SandFiler : I
; ; A ; 41"
Settlllng Baéln "+ Photosynthesis ﬂ_ — Little = 05 E - After C ptO
S Algal mat - tank il(fl\orlne '—6 02 ] ; outbrea . 5§
_— U, T
o : o) 01 - Recommended £
—_ 1 [to 0.1 degrees o
Biological purification by small 3005 ~ A
organisms on and near the |_ i — 0.2
M sand surface without chemicals. R po g o
. - . 1 28055 5%
—i'iﬂf‘ﬂ 6 Purified by small organisms 88? ERIVB LG E
E - >0 a
) o o . 4 \\:‘* _Q
e WSSl N - m . E i
o] 0005 1 By B
Ecological Purification 0002 N Y Ew 2
SR 5 System ' K5 g5 >
Q 96% ClDDQ) %\,;_ L 0.001 ; : { Su ‘er.clean
8%‘%%%% - Real Purification of  O.0005 A o g dolious
RO SN .
COEn decomposition is done
OS82 s A 8 M

S S g’ by small organisms ~ O.0002
‘ 8 without chemicals. 0.0001 q Artificial Natural spring water ® 21




Up-flow Roughing Filter
eliminates Suspended
Matter without Chemicals.

Part 3.

Water Supply Management
and Ecological Purification
System.

13 slides: 22-34

03-1m/hf;

« upflow
(in series)

-

Q

* upflow
(in layers)

: -4 s > ©)
Vo Al Q-Q
@tk @ RV 4 OQ\QTDQ
‘ Sompriar OGS
s. SEIR Voiniging SN
: '
S5 = T?Q_ 4
1980 | | [ ) SO YO0, S
L 6.0 | O) O %
% (perroraten PLASTIC PIPE . I:;irv;:ter‘;wg\‘ QQLQuODO @ - - -y * s = :
FOR EFFLUENT COLECTION @ -
Down flow & Up-flow Mr. Fumio KIZUKI,
OISCA in Tokyo.
Up-flow
Raw water Roughing Filter Ecological Purification
=== (Gravel Filter)  (Sand) Tank Storage Tank
[" Tthﬁ, ) - (natural down flow) Over-%ow i

| examined the performance
of URF with students.

Settling

keep gentle flow
%for EPS system
IR N

Tank
Drain R o i
= Public Taps
\
Sediment heavy
muddy matter Trme 7 R R A = A =
collo) (&% Complete | ‘sitore the germ ;. ‘Project in Fiji provides
purification free safe & 6 litters/person/day

.delicious water " | For drink & cook

Eco-friendly system to make safe drinking water.
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B
Fine suspended
solid in continent
rivers in USA

Biological~——
activity is | -

weak in
winter.

IS THE WATER
SAFE TO DRIN

: Robert H. Harris et. al.

11974

 Consumer Report.

: Chlorin

is essential for rapid

filtration

' treatment. There is a

warning

' methane, which are
isk

,carcer ri

-substances are
generated by adding
.chlorlne.

L

Does not settle, L2

an

Raw -LO Rl

C|09 by fine SS  Coagulation, Sedimentation

Coagulant +
Activated Carbon

g

Mixing

d Rapid filtration Treatment

--------

Settling Basin

Rapid Sand Filter

Storage tank

Raw
Water

0.03

lINFLUENT

3

! Back{}Chlonne

* puin

EFFLUENT
TROUGH

Down flow and Up-flow
Roughing Filter Experiment
Master Thesis of

. Costa, R.H.R.: Univ.

' Sa0 Paulo Brazil in
H7- 1980

2.00m

e sterilization

of chemical

Up-flow Roughing
Filter of different size
of sand and small
stone.

that tri-halo-

Research engineers
researched ways to
prevent turbidity without
using chemicals.

|

I

0.87

@Down-Flow

o L —

ﬁ Up-Flow

0.80 *'v.iii

Gravel

8 0
8| Gravel
"‘té.lo
| 0.40| Lo
('PERNRA PLASTI P
TED PLASTIC PIPE Raw Water

FOR EFFLUENT COLECTION

R

0.45m | 0.50m

1.25m
3

nnnnnnnn

0.80m

0.30m 0.30m

(]
Prof. Luiz Di
Bernardo, Univ.

Sao Paulo

[T

LEOPOLD
BLOCK
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Luiz Di Bernardo, Univ.
Sé&o Paulo, Brazil:
Roughing filter test
(Master student report
1980)

0.03

0.87

2.00m

o LEOPOLD
8| Gravel STook
"ta..o
@ | 0.40| Lid 3
7
“PERFORATED PLASTIC PIPE
FOR EFFLUENT COLECTION Raw Water

Down-Flow and Up-Flow

Raw lINFLUENT EFFLUENT
Water TROUGH
@Down-Flow ﬁ Up-Flow N

Down-Flow and Up-Flow

lotom
% ST ¢

1.26m

Sand URF and Gravel URF

"045m " 050m

0.80m

0.30m 0.30m

SLOW SAND International pilot experiments in Columbia,
FILTRATION

:>(IRC - Holland), Peru, Brazil, UK, Switzerland

etc. % _
' . Surface Water Treatment

1996 by Roughing Filters
~ Martin Wegelin '

Swiss Federal
Institute of Aquatic
Science and
Technology

Martin Wegelin
Swiss Federal Institute for Environmental Science and Technology (EAWAG)

Department Water and Sanitation in Developing Countries (SANDEC)

https://www.ircwash.org/
sites/default/files/Wegeli
n-1996-Surface.pdf

0.3-1m/h k==
« upflow X
(in series)

g TN BN - etow
in layers

Nakamoto was a JICA a8 ik

advisor of the control of a o

reservoir ecosystem to _ _ .
Sao Paulo Univ. in 1974 They believe the main action is

and Federal Univ. of Sio  based by mechanical reduction.
Carlos in 1976.
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Luiz Di Bernardo

s50mm
.40 m

110m
vaomm

FREE  DISCHARGE ﬂ—m:s DISCHARGE
)
4

examined chemical —H T . T
free roughing filter ™ g i R I
from 1980 in Brazil. e ° ©
£
0
<
He reported the results _ C
in 1988, in London. i 9
0.59- |« c
L - L 24mm 8
| visited S&o Carlos, Brazil in Aug. 1995. S
He still examined URF. ot

SAMPLE

SAMPLE
{OLLECTION coLLECTION |

ROTAMETER

0.20m | 0.15m| 0.15m| 0.10

0.30M 0.30Mm

RAW
WATER t

1996

Surface Water Treatment
by Roughing Filters

A Design, Construction and Operation Manual

| examined URF with students from 1996, | noticed
a large contribution of biological action in URF. o5




Multiple Roughing Filters to eliminate
SS from an irrigation canal water.

oy N N

| S

Filter resistance (NHL) of Open filter was almost constant.
ez, Butthe resistance of Covered filter increased almost every day.

—\ 5 E 250
: T
Z 4200 COVERED FILTER
o S
% §150
7 T 100
=
o 8
= g 90t OPEN FILTER
= £
é s O i -8-0-8WY
T Z 0 1 2 3 4 5 6 7 8 9
FILTER RUN in DAYS -




R ML Fumio KIZUKI

L a® s | OISCA (The Organization for Industrial,
o Y & Spiritual and Cultural Advancement-

“%Internatibnal)

AR

<

o~

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

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

Polluted

water of River

Kanda, Tokyo
% is pumped up.
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OISCA Tokyo: polluted water (Kanda
river)—gravel filter — gravel filter
—small sand filter— safe water

Sri Lank: three Up flow roughing filters —
sand filter — safe drinking water (300 liters /
day). This water is the demand of safe

drinking and cooking water for 5-6 families.

Wise use of natural phenomena.

We can easily get safe drinking. water by
ourselves. Mr. Eumio KIZUKI knew this -

EP§ and applied it for villagers—— 8 Three points worth to remember

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

»31 2. Willingness is NOT enough; we
| must PUT it into the PLAN and
ACTION.

8 " 3. Putting the PLAN into action is
NOT enough; we must
ACCOMPLISH the goals.
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Niko-San participated OISCA training
in Fukuoka, Japan, in 2007 during 1
year. He remember my work on

& Ecological Purification System.

\ Yoshiko v. Nakano ¢.

;‘ s )
J 4 . €ptember 2004

As an exam h hod i h W il that, |
S T ple of this metho to utilize the power of soil tha .’ﬁ
b be h d ik 1 du water puriii-
elieve will be ighly useful,lwou\ like to Intro ce awater p

1 jon System."
tion method called the "Ecological Water Purification Sy
ca

i driven by 2
Qlebuiace ¢ Shinshu University, Japan, .
t0, O 4
f. Tadanobu Nakamo : Y ter, has studie
Pro . rovide people with safe drinking Wate S
sincere desire to P After traveling the world to §

this method over the past degades.
urification systems,

yarious water p
the high speed filtration method that u

; ter tastiet ,‘

it duce wa
oY 4 rich ecosystem could pro

gms 11 ‘ .

roorgani ‘ .

micC hea\th- I met Niko-San in Fiji, in June, 2017. He showed his text on EPS. ~
+ iar for human L



To keep
continuous flow
by a small pump

Up-flow roughing filter
To make subsurface suspensmn free clean
water in the flood plain.

Filtrate storage tank
keep out dust and light

Under drainage porous pipe
covered with mesh cloth.




Multi-layers
Upflow golllelallalel Upflow roughing

Sedimentation filter tanks fllter tank

tank

sand
filter

Up-flow Roughing Filter (Gravel Filter)

Raw water | | Filtered water

Drained sludge from Coagulated partlcles Drain B
URF settled Quickly. like an activated sludge. X
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In Japan, river water Is
usually clear and small
amount of water.

After heavy storm event, river water
becomes dirty and rapidly increases.

------

.....

i Clear and
suspended free
water from

spring is found
in a flood plain.

Flood water is dirty. There is huge amount
of soil matter from land surface.

Light and small

particle which is : :
not easily settled. A large amount of heavy and large particles in a storm water.




. Light turbid water

20
15
10

5

Turbidity NTU

0

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.

| March 18-19, 2008 20 NTU water

el — _—9—55m _—9—255”1 ——A45cm —-65cm | 60 40/ o nght turbld Watel‘
39.6% was settled, | ™= == SO gccmiN . small turbidity, a
—a — = Ligh

60.4% of SS did not settled. e

sy large portion of

-

s light particle.

39.6% Lemas

Turbid water after a heavy rain fall

350

300

250

200

Turbidity NTU
5 &
8 = =

=]

In case of turbid water, a large

July 29-30, 2008 portion was heavy particles.

Light particle

~ ~ ——5cm —e=25cm —i—45cm  —s—-65cm 28.5%
e | s
~ &
Q

OANA

EEEEEE Heavy particles rapidly
; 71.5% ¥ setiled within 4 hrs, i
Heavy particle % /

L1 r navtiela
rcavy paltcic

settled within 4 hrs.

0 4 8 12 16
Elasped Time in Hours

20 24 .
I 4 hrs. settling is enough. I
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EPS-Use of Natural Process-Chemical Free : Gentle for small organisms

1
E Subsurface
Roughing Filter 1Ecological Purification /’ ’
(Gravel Filter) |(Sand) Tank ,

flow).~ Storage Tank

S I—t——l 1(natural down
fl I ! v( _-==%"Over-flow to
TRy keep gentle flow

water -

4L
I [k e (M
Settling | [T for EPS system
Tank | e Al
-.:.-;':“:... ,. l "'f‘:'. F&e f"
1 e Beiis
Drain e
I .
Borehole : Public Taps X
nee I ¢ ¢ Pl
- ) ¥ Y Y )
« Complete “Store the germ ;. /Project in Fiji provides

6 litters/person/day

purification free safe &
< For drink & cook

.delicious water * |

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

34
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Using the Bucket Model
In JICA training

Part 4.

Water Supply Management
and Ecological Purification
System.

D1 L EIREIES O aws cezmemms

Vol.116

16 slides: 35-50

#.  ERAORE] LTOODA ~ EIRIHNCORE

Ecological Purification System
for Safe Drinking Water

- Application of Natural Process -

Eco-friendly technique to make artificial spring water

NAKAMOTO Nobutada, Dr. Science

Prof. Emeritus of Shinshu University, Japan

11t Pacific Water and Waste water
conference, Noumena, New Caledonia,
August, 2018

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

ML - .0
- v

| Internatlonal EPS Workshop,
Suva, Fiji in March 2019.
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| studied on ecological function of ? BOLOKD
Miyako-Jima wks. | made a video on EPS [ ..2S97
function of Miyako wks in March 2004 » _i“ '*
and published a book (How to make El-:
delicious water) in August 2005. = T

JICA training

JICA made
Video in 2008

Slow sand f||trat|on creating clean,
safe water(Full ver) in 2020

https://www.youtube.
com/watch?v=V6_uD
ZE I8E&t=1218s

began in 2006. ¥~ _

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/watch?v 3&

=r1LIPuQliu0&t=16s
on

Ecological Purification System :
JICA training for SIWA, April 18,
2013 at Miyako-Jima.

https://www.youtube.com/
watch?v=NCI90eNMOal

Slow sand filtration:
(Dlgest ver) in 2021/3 26

https //WWW youtube.com/watch?v=
QAH1S0AQgfLO&t=37s
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Elow rate is JICA_trai_ning of Ecological
controlled to Purification System using

keep the water @ simple model in Miyako-
level. Jima, Okinawa, Japan,
Nov. 7th. 2007.

Up-flow Roughing
Filters using gravel.

Sedimentation tank
(Reduce heavy particle matter)

g (Settle Heavy matter) Sand :7:
Up-flow Roughing Filter Filter §-.
(Reduce fine parficles) k<

(Trap Colloid matterN Sand Filter (Complete

elimination of impurities b
Ecological Purification System)

Sedimentation

:_“__:-—_'& tank

Sedimentation tank, inflow regulation system -

_—— -
.
a v N

Up-flow Roughing
Filter using gravel.

Up-flow roughing filter

IVIA\AO\J I

bb\% ’@%Fg () ”ﬁ;% ?TETPZOME?)%B

[READIEE] &L THODA ~ [EFREFI60EF



4 LS T
2)BfE«. | Sand

s A e LAY ﬁbaﬁiﬁ .
t2 D a8 . ‘ 4 ),
Pl | F */"\“é%t"‘-‘ |

i‘\!

- , Storage |
1 /ﬂ b~ tank BSyKiE 2016/ 8/24 9:01
0 @\ oo )4 JICA training in Okinawa, in Aug. 2016 38




Receliving Tank (Settling Tank)

Raw water

l ,
Over flow ‘ ,,,,, i

To keep
calm surface

Coarse mesh basket
to keep flow

| e memn o

“ 9

©
O$.09 (o)

] o0 obe

Flow control
valve

R —

Heavy particulate matters are easily settled. However,

colloidal light particles like silt material are not settled

In this settling tank.
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Up-Flow Roughing Filter

(URF): Gravel Filter

Drain cock
for
accumulated
mud.

Additional URF if necessary.

‘,
) )

(O
>4l®

v
e

ol
=

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

When the filter resistance
increase, the drain cock is
opened in short time to drain
the mud (accumulated fecal
pellets.)
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EPS (Sand) Filter (Natural Down Flow)

Ecological Purification System

Raw
water

—1

Algae and animals grow well on the sand surface.

Mesh cover on a porous pipe

—H Biological active layer is
- only surface and thin layer

Syphon beneath the surface.

break

=

J
\/

Germ free
delicious
filtrate

Deep sand layer is a guarantee layer for emergency.



Storage (Filtrate) Tank

Cover for Storage tank is required.

an

Filtrate

Over flow
Water seal to

—|i|—‘ ‘ keep out dust
4

- Tap

In case of Circulation Model

J

Filtrate

u—

setting tank

) Return to
/

Pump for
circulation
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Filter rate can be measured using

Raw water
Settling box

(over flow to keep
water pressure)

- particle

Up-flow
Eicl)tu?hmg Ecological
—2-> € Purification
LR Tank (down
ogo OOO%O — x fl OW)
3 §o o g 1N
% j"&b =
Sludge Rl R paimal
drain valve 5;34{,}?
Reduce silty particle |2 455

Filter area =30.5cm x 44 cm = 1,342 cm2
§ In case of Present Thames filter rate (40cm/h =9.6m/d)
Filtrate/min = 1,342 cm2 x 40 cm/h/ 60 (min) =895 cm3(ml)/min
Filtrate/h = 1,342 cm2 x 40 cm/h = 53,680 cm3/h =53.7 liter/h
Filtrate/d = 53.7 liter x 24 hrs = 1.29 m3/d

W305mm
xD440mm
xH640mm

a cup and is regulated by a cock.

—. Shallow
—\ water depth
over sand is

important to
keep aerobic
condition.

Passing time of water is shorter

in shallower depth.
And higher flow rate is also
better to keep aerobic condition.

_ Simgson English | Present | Experiment
unit | 182 Filter Thames | in Samoa
Filter

I m/d 2 4.8 9.6 20
F

ow rate cmih | 8.3 20 40 83
Flow rate in sand
layer (50% cm/h 16.7 40 80 167
porosity)
Passing time of
im Sagd |ayer hr 6 2.5 1.25 0.6
Passing time of _
upper active 1 min 3.6 15 0.75 0.36
cm
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JICA Training on Ecological Purification System
(EPS) in Okinawa, Japan in 2022

DIY EPS bucket model making 2022 - YouTube / 38:01 e by NGO Okinawa
https://www.youtube.com/watch?v=jz94KFkLL3E . i Blue Water




Un sistema ecoldgico, econdmico y replicable
que puede ser utilizado por pequenas,

W medianas y grandes comunidades. Este

N sistema fue desarrollado por el Doctor

~ 1 Nobutada Nakamoto

Ecological Purification System
Daniel Castro

B 2017/07/20 (Co2fm

https://WWWoutube.com/watch?v:Ye-POVGqBUQ&t:SQS [=]

oo:

ooooooooooo
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Ecological Purification System
for Safe Drinking Water

- Application of Natural Process -

Eco-friendly technique to make artificial spring water

NAKAMOTO Nobutada, Dr. Science

Prof. Emeritus of Shinshu University, Japan

SUN LIGHT

Pmmymms:s

GM\

o
5,««"“ / ‘L“E\émn n-nc.m
Mlnor-h

’b/
X\ mmpwn

New BW Growth % Dccompo.smn From bacteria

] TEMPERATURE to small animal %

Uptow 4..» ‘, .
4(‘ a»evafleP) fSandFﬂol o ‘ —

August 2018

Contents

Smart technology 3

Ecological point on slow sand filter ~ 4-7
Refocus to chemical free SSF 8-10
Food chain  11-12
13-17
18-20

21-22

Bubble formation
Algal succession
Biological active layer
Filter resistance  23-27

28-29

. Up-flow Roughing Filter ~ 30-33
34-35
36-37

Cast off
skins of
midge
larvae

© g OF O B 00 90 g

Flow rate

-
- O

. Instant purification

N
N

. Dry and rewetting
. Aeration 38
14. Capacity 39-40
15. JICAtraining 41-46
16. Samoa 47-50
17. Fiji 51-62

18. China 63-65
19. Social contribution
20. Acceptable risk

-
w

66-72
73-75
21. From Japan to the world 76
77-80
==
Mt

22. Ecological sense

Settling

Up-flow

Sand

‘ Storage

Ecological Purification System for Safe Drinking Water

Tap

Roughing
Filter

Filter

August 1992
2

EPStext-NC-2019.pdf

http://www.cwsc.or.jp/files/pdf/

11t Pacific Water and Waste water conference,

Noumea, New Caledonia, August, 2018
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JICA-Hiroshima, July, 2018
Microscopic organisms

e

2018/ 7/ 2 10:33

Up-flow
Raw water Roughing Filter Ecological Purification
(Gravel Filter)  (Sand) Tank

(natural down flow) Storage Tank
Over-flow to

keep gentle flow
Settling - for EPS system
Tank R

|

Public Taps

2018/ 8/ 9 6:55

11 Pacific Water and Waste water
conference, Noumena, New Caledonia,
August, 2018 47




New plans for
cleaner water

For rural people  To make artificial .
from 2013 in Fiji. spring water from EPS for

surface water. Fiji village
JICA EPS tralnlng EPS Miyako- . 5
in Miyako-Jima, in Nagano Jima Fiji Pacific
Aug. 2011. Japan Okinawa " Samoa islands

Pacific Regional Environment Programme
b)) SPREP cmmmmmmstmsiss

Ervironment Programme

https //www sprep. org/

https://www.sprep.org/new
s/safe-water-access-in-rural-
@ areas-to-build-climate-

resilience-in-fiji-papua-new-
guinea-and-solomon-islands

.......

Safe water access in rural areas to build cllmate resmence |n FIJI -
Papua New Guinea and Solomon Islands 5—48




Ecological Purification System Model for Safe Drir;]king Water
JICA training in Okinawa, on Jan. 16. 2024.

________________

| Raln water
! harvested by
| Mr. Yano.

~ Water circulation

yaler EPS modet—_

=)
FNutrient poor ciear water was used =4 Filtrate
| as raw water for this training. ! cemee| | tank

After 5months still crystal clear water produce

il
d

2024/09/15
Thanks to Dr. Nakamoto, Yano
San, Maho San, Mariko San and

: = = s T 4 < o b 7
H t t - L . 3 —
use cnierine I, QR0 = ?’ - 4 3|l EPS member for the
free cleant &\ ! 3 . '

knowledge & support all this

~ time. | feel proud & thank full

for the knowledge | gain from

- JICA KCCP 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 down-flow filtration.
From Mr. Mohamed Zairi, a

trainee from Malaysia.
6—49
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Sedimentation
tank

p-flow Roughing

e
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'\ Slow sand filter | Filtrate SS8

‘Tanks J tank
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\ By

R
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\
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Bottom drainage pipe
of the slow sand filter
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