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3. Algae and animals in Slow Sand Filter.
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Eco-friendly Ecological Purification System (EPS)

0. Introduction: Phytoplankton, Reservoir study, Meet Slow Sand Filter,
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The name of Slow Sand Filter caused a misunderstand of real mechanism.

They believed mechanical reduction by
‘ o i ey et | Slow filtration with fine sand in 200 years
- ? s Thefiter e was | @00. They called Slow Sand Filter.

L 2-3 m/d (10cm/h). 4 | Clog by SS

| 38 cm Water depth SSF
=# 61cm  sand layer If‘>spread

5. Taszs Surests }:;.-u..m. FitTix of ) ;'-l:z-s i O USA- e ";'" ; ; ) r' : '\
61cm gravel layer Fine colloidal particle
o Rapid Filtrate does not settle.
¢ Coagulant Sedimentation ~ Sand Cl_ Tank

3 Filter Biological activity is
o AL g | g | o = weak in winter.
N Slow mixing

A a2/
%‘:ﬁ E ,}, Odor and
% & filter clog
This is ..@)f X problem
American -

Commercial | People loves RSF spread ‘. c?used by
Filter. new technology. to the world. % algae In

Rapid mixing
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case of RSF.

IS THE WATER

. The diarrhea-causing
SAFE TO DRINK? l

crypt parasites W o

Cl ' i’ passed through the Fllllml A
&’ | ©  backwashing process
¥ Cl-C-H of the rapid sand |
(':| filtration. j‘> et A
| That was Chlorine o 7
compound. * Refocus ®
| to SSF. SR

Cancer Risk
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Storm event

Major turbid matter
in mountain stream
is easily set within

several hours.

Rapid Filtrate
Sand CI  Tank
Filter =

{.}OCoagulant Sedimentation

Raw ¥,|’:A1~ el
.. 4

water

1 Coagulant+Chlorine  SS passes by 0
1 Rapid Sand Filter backwash. s
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Purified by small

organisms
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Artificial Natural spring water
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Super clean
and delicious.
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Down flow and Up-flow | SLOW SAND International pilot experiments in Columbia,
Roughing Filter test R (IRC : Holland), Peru, Brazil, UK, Switzerland

(Master student report): etc. %
Luiz Di Bernardo 1980,
Univ. Sao Paulo, Brazil

SANDEC Report No 2196

Surface Water Treatment
by Roughing Filters

A Design, Construction and Operation Manual

1996

_ Martin Wegelin

§ 1 NFLUENT . ETR’:)UGD: k “:,'7 SWiSS Federal Department Water and Sanitation in Developing Countries (SANDEC)
T - <= Institute of Aquatic

; lnowu FLOW J UPFLOWT .' 207 > i SCIence and

i Technology
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8 GraveL BLOCK
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| 0.40| }id S
S
PERFORATED PLASTIC PIPE €
FOR EFFLUENT COLECTION RAW WATER

https://www.ircwash.org/
sites/default/files/Wegeli

Down-Flow and Up-Flow n-1996-Surface.pdf

ﬂ*,g 9 fﬁ—E ‘‘‘‘‘‘‘‘‘ ‘
I E L} — 0.3-1m/hk 3
ls [P=== 1 o MLl
- (in series)
L ¢ & )
49 mm)
uuuuu | i J . . (L_lpfllow ) - 4-8
,,,,,,,,, | e | i3 i layeis A = B0
ﬁ o {5 Nakamoto was a JICA O03-1m/h ey - - {9-18
= - .. & = 3¢ advisor of the control of a DS
o - re~s,ervoir ecosystem to
S&o Paulo Univ. and They believe the main action is
Sand URF and Gravel URF Federal Univ. of Sdo based by mechanical reduction.

Carlos in 1974 and 1976. 77



T Luiz Di Bernardo ; T o ] E@T
examined chemical b —Hi 4
N . WV‘WVW‘\&‘VE‘S_— £ Wﬂj“ £
free roughlng fllter_ . [ | St
from 1980 in Brazil. | Bl = |°
_ “ s 24~ §§
\ Q. He reported the results i Ml
% in 1988, in London. om0 |8 64
2 4mm T 7.9mm §§
| visited S&o Carlos, Brazil in Aug. 1995. S
He still examined URF. - Lo | mam | £
ouwserian _| i COCLEE Fronms| 712 7- 8
C : o
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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.
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Multiple Roughing Filters to eliminate
SS from an irrigation canal water.

Effect of open filter
and covered filter.

e -

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

—\ £ 250
. =
@ 200 | COVERED FILTER
9
S 150 ¢t
©
(O]
T 100 }
©
N
= 50 OPEN FILTER
=
c 0 - .- -8-5-8%W
z 0 1 2 3 4 5 6 7 8 9
FILTER RUN in DAYS 29




Multi-layers
Upflow gollfeallglel Upflow roughing
filter tanks fllter tank

Sedlmentatlon
tank T

sand
filter

Up-fiow Roughing Filter (Gravel Filter)

Raw water | | Filtered water
o
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Drained sludge from Coagulated particles Drain f=2
URF settled Quickly. like a activated sludge. (==X
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river water becomes

dirty and rapidly increases.

After heavy storm event

river water is usually
clear and small amount of water.

In Japan

free water from spring
is found in a flood

plain.
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A large amount of heavy and
large particles in a storm water.

settled.




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 NTU water . . _
20 —-—— ~—9—55m .—e—ZSCm ——A5cm —E-65cm | 60.4% . nght turbld water:
_ 15 39.6% was settled, = = t : _ ; : cosrmN - small turbidity, a
E —a = ig .
Z 10 | | S large portion of
g c 60.4% of SS did not settled. s light particle.
E | ‘ 39.6%%.!.: s
= 0
Turbid water after a heavy rain fall .
350 d | | In case of turbid water, a large
July 29-30, 2008 portion was heavy particles.
300 ~ _ Z !
~ ~ ——5cm —=25cm —i—A45cm —s—-65cm 28.5% T W
250 e 1 Light particle - SN
7\ \ \ Y :“n“.
200 5 750/0”/—* \- - :
B [t Sl "
S 150 b
E ¥ o " -:-:EE--:
z &2 Heavy particles rapidly
g 100 | 715% W settled within 4 hrs. 45
5 _ Heavy particle % /
= 50 Heavy patrticle ' %
settled within 4 hrs.
0
0 4 8 12 16 20 24

Elasped Time in Hours I 4 hrs. settling is enough. I
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;‘V 5 Interpational)
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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 O mg/I.

Polluted
P water of River
P 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. Kizuki knew thls EPS 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 Y. Nakane 1.

S .
J i eptember 2006

il W il that, |
As an example of this method to utilize the po er of soil tha ﬁ
\% high fu uld li ] water puriii-
belie c will be 1g 1y use 1, 1 wo 1d like to mtroduce a water pte "
| W Pu if ion System.
ation method called the “Ecological ater rification SY
C

o. of Shi iversity, Japan, driven by a
£ Shinshu University, .
Prof. Tadanobu Nakamoto, b e

~ ide people W
sincere desire t0 provide peop After traveling the world to study

this method over the past degades.
urification systems,

yarious water p
the high speed filtration method that u

I met Niko-San in Fiji, in June, 2017. He showed his text on EPS.



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

Tap

Under drainage porous pipe
covered with mesh cloth.




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)

Up-flow Roughing Filter Filter -
(Reduce fine particles)

(Trap Colloid matterN Sand Filter (Complete

elimination of impurities by
Ecological Purification System)

Sedimentation Sedimentation tank, inflow regulation system ;/7 “w

-_-_:':-—__(? tank

Up-flow Roughing
Filter using gravel.

Up-flow roughing filter
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Filter
wadkE |

i.f
., Storage
tank &?ZK*% 2016/ 8/24 9:01

" JICA training in Okinawa, in Aug. 2016 88




Receliving Tank (Settling Tank)

[ Raw water
;.
Over flow ‘ ,,,,, L S '
| Tokeep Coarse mesh basket |Flow control
2 3n calm surface to keep flow valve

___________ > Sy am— 2=

® o ] o0 oboe

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.

‘,
»

®
i
) o)
P (o
TSP

&
bt s,
e

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

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

Syphon beneath the surface.

break

=

J
\/

Germ free
delicious
filtrate

Algae and animals grow well on the sand surface.

Mesh cover on a porous pipe

Deep sand layer is a guarantee layer for emergency.



Storage (Filtrate) Tank

Cover for Storage tank is required.

i

Filtrate

I
Over flow

Water seal to

H,—‘ | keep out dust
4

:i] Tap

In case of Circulation Model

0L

Filtrate

-
/— — [ Returnto
/ setting tank

{

Pump for
circulation

92



Filter rate can be measured using

Raw water
Settling box
(over flow to keep

Reduce silty particle

water pressure) Up-flow
B — R_cl)ughmg Ecological
(o, llter Purification
LA ;lranli(down
@) OoO-_>‘ OW
Reduce | S|
=4I hea @_ooo E MR R ne™ ?
- particle > : % el L =
S|udge gb_og&boo Lz‘?'_?‘!. > %
drain valve

R
R
2 h%‘g
e —
Filter area =30.5cm x 44 cm = 1,342 cm2
i 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.

_ Simgson English | Present | Experiment
\ unit | 182 Filter Thames | in Samoa
Filter
A —._ Shallow m/d 2 4.8 9.6 20
Lﬁ?&% —\ water depth | Flow rate
ku "i‘; & pver sand is cm/h 8.3 20 40 83
’)"{%‘" Important t0  "Flow rate in sand
SRR IR keep aerobic | layer (50% cm/h 16.7 40 80 167
Sarga . condition. porosity)
Passing time of
Passing time of water is shorter | 1 m sand layer hr 6 2.5 1.25 0.6
in shallower depth. ——
. - Passing time of
And higher flow rate is also upper sgiive 1 min 3.6 15 0.75 0.36
better to keep aerobic condition. | cm

93




| studied on ecological function of Eﬁ BOLOKD
K

’,D<U7'3'

A )‘

S

Miyako-jima wks. | made a video
on EPS function of Miyako wks in

)
2
<
Y
7
]

March 2004 and published a El—=
book in August 2005. R
JICA training

S "= JICAmade
% Video in 2008

I O WE3lE ~RRTEVLL

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

ZE_I8E&t=1218s

started in 2006.

https://www.youtube.
com/watch?v=V6_uD

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

=r1LIPuQliu0&t=16s
iw

Ecological Purification System :
JICA training for SIWA, April 18,
2013
https://www.youtube.com/
watch?v=NCI90eNM0Oal

Slow sand filtration: (Digest
ver) |n 2021/3 26

https //WWW youtube.com/watch?v=
QAH1S0AgfLO&t=37s
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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 b NGO Okinawa
https://www.youtube.com/watch?v=jz94KFkLL3E : . _ Blue Water




Un sistema ecoldgico, econdmico y replicable
que puede ser utilizado por pequenas,
medianas y grandes comunidades. Este

N sistema fue desarrollado por el Doctor

- 1 Nobutada Nakamoto

'_Eccn]ogic:a[ Purification System

lllllllllll
|llll-ll'“m
lllllllll

Daniel Castro
2017/07/20 (4354




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.

ANV

]

<€ 1 > radius = 0.5
Bottom surface area Surface area
=4 XTTXIrxr
A S I
Limoooo- > 23045~

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

’

radius = 0.25

Surface area of one ball
=0.785

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

\){ """"" f

radius= 0.125
One ball area
=0.196

Too small
particle
becomes
a flat
surface.

64 balls in box =12.56

Total area of top 16 balls

- -

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.

Filter resistance increases toward
smaller size of particle.

it
'SCOS‘
\t/C|) tempe

elate®
y rrature




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

Sand separated
with mosquito
mesh (1-2 mm)

Two up-flow
roughing filters

'/ Up Flow Roughing Filter
Sand filters
(5m/d,
10m/d,
~ 20m/d)
. All good

Feb.14.(15th) filtrates.

Shallow depth: Algae
grow well

Porous pipe

Feb.12.(13th) 08




Raw  Settling

water 3 times repeat of
— tank k%

Up -flow Roughmg Filter

Heavy particles

are easily settled : g
but light colloidal  Light colloidal particles are

particles are not  adhered to the gravel surface
Settled. and small animals remove them.

Settling tank and URF for turbid reduction

Explain the ecological purlflcatlon mechanism of chemical free system.
Manager said "Conventional is a commercial filter. This is a natural filter”.




K3n
!

River ) )
, Sedimentation

ﬁ. We need simple low technology.

— - maintenance and management

mechanism of EPS, the
o of EPS at the site to the
engineers. This was wise use of
natural system.
: The manager understood the
' Sy, reason that we had commercial
\ technology.

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

100



Chemical Free
Eco-friendly

WEmTS5ook ., BT

Slow Sand Filter =

\R8-e Ecological Purification System

1. Water cycle, Safe water, Acceptable risk.
KEE. R2HK, HRTEBURY

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

N

3. Algae and animals in Slow Sand Filter.

%73126 Iﬂ@l?ﬁ Et@]%%

0 4
e [l s M\MW/
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3 é,,»;/m \‘;:"Wmm WewceLLs

| a\\
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e g -4—  ORGANICS

chchch
TEMPERATURE

4. U -flow Roughing Filter to reduce SS

U‘T%’CJ:F"J% E73 18, 7 LTS

Ecological Purification System (EPS)

0. Introduction: Phytoplankton, Reservoir study, Meet Slow Sand Filter,
Importance of Ecolo%cal p0|nt

18-26

JICA tralnln

%mﬁ,.m JICAEJHI"’\

B. From JICA training in Miyako-jima, lenawa to Samoa HH-

= E%JlCAEﬂP%\b#%%\

74-100
27

116
16
6. Safe water for rural people by EPS in Fiji
45— DR £ T~ 117-138
22
7. Aerobic condition is essential for EPS.
R A SRR A DA 139-148
j - 10
8. Confirm by yourself. Don’t believe commercial.
Trust your true sense. § \’CEE#&)J:')O - 149-163
It i i Fr - 5 \,‘ F
i 15
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Settling
Basin

Slow == | -

Sand ek P~

Fllter : k-
They believed "
mechanical reduction of
polluted matter by fine
sand under slow filtration. Miyako-jima island is a raised coral

' o reef where is quit different environment
Pre-chlorination was a popular water compared with main part of Japan.
treatment to kill the algae in all over — |
Japan and in the world. This treatment ~1t\ o R -
was for Rapid sand filtration. h S | M. Caigicice X
\ . He stopped to injection of algaecide . _— ) : ’E?‘
Mr. Mitsutoshi Tomari, into receiving well. ’ o
managing director of As soon as the injection stop, the taste  fromrmmmersed REfee@ 5 -
Sodeyama WTP, of tap water became delicious. | .
Miyako-jima, visited to Biological communities started to work = = S ' = 6,
Nakamoto, Shinshu Univ. in SSF. Ecological Purification System SlewSand Fiter g Eaolaglca) Puriicalion Sysiss .
in July 8, 1997. functionated in this Slow Sand Filter.
iy = - HLLLKo| How to make

'_<U75 delicious water

EWFiEE

A (]

Nakamoto published
Sl | Ecological Purification

ﬂ - System text in 2005
ma Y

o e DI'C/\US%CK_CS‘;

slEmes B2
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Rainfall

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. |

nen
0O

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.

—

New hard work raised to
remove floating algae.

After the injection stopped
in 1997, the algae grew
well in filter ponds.

But the taste of tap water
became delicious. EPS
functioned.

,lpn*‘"
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| started JICA training on EPS in Okinawa from 2006.
a | |

. I
E N
; ey —— _ A s
11 iﬂ&. it g1 -
i & ) M m o =
G A i . X | ¥ A - L
H gl o S Ak == [ - S
| - S
\ =
|

At the end of the six- St e ' =SLhV
week JICA training in It is also worth appreciating the Ecological
Okinawa (September 1, Purification System as taught by you, Dr.
2010), Ms. Marista Nakamoto; a simple, natural and yet an

from the Solomon effective water purification technology, we can

Islands, gave a speech
of thanks on behalf of
the trainees.

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

n Miyako and Ishigaks
| s, Obinawa, apan
——

M('A.ann
n X

We got a~lot Of thmgs
iR these lslands -

4 \ SN -. J
i \ 1 J i , R/ £
A . " - -
< - | ' ¥
- . L 1 R _' “ <
shallow depth of finor. - e \ b N . ~ " SRP P e~ \I )
. 3 L > : ’s N 2 Z -
. ot } % ¢ « ~ s & = O i [e2E - \ ~ A
\ gee { - . \ 2 v e = £57 N i
£y > - ! %A, - S - >« ) \| -~ - 7 -
J ] ¥ ; .
g 3 % L ; ) X )
RIent Walef SOUrCes: "., 4 | . 3
ountain stre ) 2 i e n | P
A
“ . reservor, etc v 4 ,
. -

. We are happy.
‘ -

You can deepen your
understanding through
outdoor experience
rather than classroom

lectures.
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24, Nov 201{)

This problem was happened by
the misunderstand of the real
mechanism. Slow sand filter
system is not simple
mechanical filter. This is a real
Ecological Purification System.

Slow sand filter problem in Samoa
was solved by ecological point in
2010 — YouTube /13:45

https://www.youtube.c
om/watch?v=Kkk-
wdlHui4

During heavy flooding or rainy days —
very high turbidity blocks sand filters




Setting | .= Samoan people used non-treated water (Non-
tanks I purified Water) before construction of Alaoa

® “ Joseph River company (Germany)
:%’ constructed 5 slow sand filters only

* = Roughing during 1984-87.

& filters A ERL SO
Dorsch consult (Germany) g—\ Slow
constructed settling tanks and Up- . 5 sand
flow roughing filters in order to reduce , . 4 filters

the extraordinary load of surface run i -
off by storm event in 2000. £,

http://www.cwsc.or.jp/cwscpanel/wp- m#;“
content/uploads/2022/10/AlacaDurch- ' *""
Manual.pdf




Alaoa Power FHou
Tailkace Intake.
8. 86

-
]
East Vaisi

: ano
River Intale.

1

Retention time: 3.3 hrs

Sellling Tank
¥s =0.7Sm/h

Settling tank

Natural Down flow

Slow Sand Filler Chlorination

Up ~Flow
Roughing Filter

VF -lm/h

centrol well

B o

Up-flow Roughing filter:

Fine, light particles cling to
the gravel surface

o || B TREEH b
: a S ontler valve
Rene oater P Ao o LA o o
}/ T L T A P L ROk
jjover fiow Studge withdrawal [ ]

Diameter 17.8 m Area 248.8 m2
2 tanks

hrs

B/t Up-flow Roughing filter:
2 Diameter 11.2 m

Area 98.5 m2

4 filters

Filter rate: 1m/h

Retention time: 3.3

outlet weir ~~J b |
"mm deep gravel layer 4 - 7 mm I‘ R
o !
- \mm deep gravel layer 8 - 12mm | ‘ Sie bt tal B X
To Slow TR S TR T RF outflow valve
Sand mmn deep gravel layer 14 - 18 mm E;
Filters

mm deep gravel layer 20 - 25 mm

10 slow sand filters

_

From settling tanks —Dq———
nlef valve

dirty wash water

sluice valve
Ve = 0125 m/h Tmg /4 Balancing
3 /d Reservoir
Crossing wes) Ml Creac
Vaisigano River m Chamber

nﬁ-q“"’__+‘w| - : I:~.?"_ S o

gormectlion_
Reservon’
| Sy =
WD 400 5 &
rmmanlY Bl b, Youex, Diameter 28 m
Slow Sand Filter =Ecological Purification System moese LT N o Area 616 m2
Purification was done by the function of biological “u | B 5| filter pontjlj
communities. It was the food chain. Netwoni e Flow rate: 3m

English standard rate: 5m/d (0.2m/h).
Present Thames rater: 10m/d(0.4m/h)

Our experiment in Samoa .2013: 5m/d. 10m/d ., 20m/d
= Any rate is good results.

616 m2 x 3m/d = 1,848 m3/d x 5 filters =9,240 m3/d
5m/d %5 3,080 m3/d x5 filters = 15,400 m3/d
10m/d %5 6,160 m3/d  x 5 filters = 30,800 m3/d

One day demand: 0.1 to 0.3 m3/day person
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350

July 29-30, 2008
300 } }
——5cm ——25cm ——45cm  —=—65cm

250
200 \\\ Fine particle
not easily set

B | — ‘%\;—

———— el retenffn“ «~=f _
time. -

—

Turbidity NTU
5
o

Heavy particle
set in short time.

g

The ideal is a calm surface.

Retention time: 3.3 hrs (design) 0 4 8 12 16 20 2

Elasped Time in Hours

o
\v

centrol well £ N
M TRt b o A3
N EE -* ) ) L aomie. o

We reduce
M flow rate

pt over flow Studge withdrawal [ ]

Design profile

o 67 cm

A At

TR T
. " .

'.o .l"o.a 1m

4y sand
Deep T Y layer
220cm  Almostno o

sand layer. _
Shallow depth: Active

photosynthesis: much
oxygen bubble formation.

Lifted algal mat with mud.

Large mud on

We recommend: Put sand. Make shallow depth.
the bottom
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Water depth is the key for ecological purification
system of slow sand filter pond.

Role of algal mat in slow sand filter, shallow depth is
key: experience in Samoa - YouTube/ 5:05

https://www.youtube.com/watch?v=ot-KAm6TuaY

Thick mud layer was seen
on the bottom at Alaoa No. 1

'__,_A deep filter on 26th Nov. 2010.

Present

depth: [High pressure
220 and low radiation
cm on the bottom.

Hardly growth of algae at

the bottom due to low
radiation. Easilv block.
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Beach sand near a river
mouth was washed to

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

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

— Over-flow
4 from the
balance
tank for
filtrate
water.

''''''

Deep to Shallow
111



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

They made shallow water
depth of 0.5 - 1m.

LONCLUSION

ﬂ Shallower water depth improves
SSF Performance

* Increased uplift of algae
* Increased sediment removal

 Self cleansing process reducing
scraping frequency

* Reduction in SSF scraping —
Reallocation of manpower



! 2y -8R | LEED L FAEI008E 1 ee
| &‘ ‘ The 100th Anniversary of

‘ 5 £ABLTAI1008E Waterworks & Sewerage of Nagoya e 100th Anniversary of
= Waterworks & Sewerage of Nagoya

5SSABC

50 HTBR-EMABEESE 19th(Thu) June - 21st(Sat) June 2014
The 5th International Slow Sand and Alternative Biological Filtration Conference

S ——

The 5th International Slow Sand and
Alternative Biological Filtration Conference
RSE KF-z93AE0=A

*Date : 19th (Thu) June - 21st (Sat) June 2014
# Verwe : Civic Reception House Nagoya, JAPAN

|

\ ,.' ' '. ‘_".

L 1 P ‘ .

. a \\Z}

Professor Professor Professor (Emeritus)
Nigel J.D. Graham M. Robin Collins, Ph.D., P.E. Nobutada Nakamoto
Imperial College London, UK University of New Hampshire Shinshu University, Japan
Chairman, Vice-chairman, Vice-chairman,
Program Committee Program Committee Program Committee

https://www.youtube.com
/watch?v=Wv1FxTkDfsM&t

=2S
5SSABC - YouTube / 14:15

4 :E

PROGRESS IN
SLOW SAND AND
ALTERNATIVE
BIOFILTRATION

PROCESSES

Nobutada Nakamoto, Nigel Graham,
M. Robin Collins and Rolf Gimbel
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Biological activity is [0 FERETE S Liigh flow rate experiment for the
related with radiation __—==""roughing filters performance of slow sand filter was

and temperature. done in Samoa (tropical region)
from Dec. 2012 to Feb. 2013.

RS ——
g S N .
B N

8 Sand washed 7
with mosquito

mesh (1 -2 mm) - ﬁﬁ%ﬁ ]
P e (e

Different flow rate of sand filters
(5m/d, 10m/d, 20m/d)
All good quality of filtrates.

A Points: =
| \ ' shallow depth, v

enough radiation
| Feb, 14 (15th) ekl l

| rapid growth,
' large size of sand.

on the bottom,

Shallow depth Algae grow well 114



xattlow
whe

A
“IXI L= e
-V‘ Up-flow Roughing Filter Drain

Large area of
gravel surface is
Important to adhere

2 §3¥o suspended matter.
22w L ,

D) =3E51818

e 4 - Y S ;Jalllvel Clear water
e VA _ in river bed.
e 7,.,, f “ﬁiﬁﬁhﬁ%&;‘ = with small

: f : g crushed
stones.
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i Improvements to the
Advise for a better plant system to Samoa prprovements to the

Reduce inflow

=Easy to settling

Thicker gravel media ‘ Make shallow depth
=Expand active area = Activate algae ’

|

s s
B s s

March 18-19, 2008

Shallow depth is better

2" . for algal activity.

0 J:ulv 29-30, 2008 . . .

o ——Secm —=-25cm ——45cm —a-65cm SUItabIe Sma” Organlsms actlve

N\ residence on the stone surface.

g time ey
% 150 \\\L\\'\a\\' for . : e
—— settling
0 4 8 12 16 20 24 116

Elasped Time in Hours




Chemical Free

Eco-friendly Ecological Purification System (EPS)

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

Importance of Ecolo%cal p0|nt JICAtramlng" e -1
Mi] YIS0 BKNEE., RiESE. £ERFORR. JICATHEN i s 17
1. Water cycle, Safe water, Acceptablerisk. 18-26 5. From JICA training in Miyako-jima, Oklnawa to Samoa 101-
KIEER Y Tatk. B CEE 2 = E%JICAW"%%#W'\ 116
M " 16
T B P
e -
av
avaY
2. Key of purification in nature is food chain. 6. Safe water for rural people by EPS in Fiji _
Re¥ocug to Slow Sand Filter. 27-51 240 —DRE: £ 13/5111*375?‘\*’\ 117-138
AEFRMERE B2 5EOERM 22
: 25
7. Aerobic condition is essential for EPS.

3 flgpe and animals In giow Sand Filter. EMFLEREFA DA _ 139148
aor WU 22 : 10
Zighl
ﬂé Lot "“/-:/—  ORGANICS

8. Confirm by yourself. Don’t believe commercial. _
4. Up-flow Roughing Filter to reduce SS  74-100 :‘__;"’I'_r_g§ttyour true sense.. § \—Cﬁﬁ‘&)*?o 149-163
RYXE T EMESB. £ )L TR g
, 57 15
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He returned back to Fiji, he
made a model to make safe
drinking water by EPS
3 technology at the yard of

. ) . 25 The PM had attention for EPS display Department of Sewage and.
WL e - B | during the World Marine Time Day on Sept. Water. Water source was rain
& ¢ : - 28, 2012. Our Director informed the PM on harvest tank.
the functi f the EPS and ref t .
= nerons o the and reterence 1o Kick off Workshop on Jan. 16.

JICA was made. 2013. at Holiday Inn.

The Fij' Times ONLINE Commander Francis B. Kean,

; Permanent Secretary,
Quality water for all Ministry of Works, Transport,
Priya Chand Public Utilities.

Thureday, January 17, 2013

WITH the new Ecological Purification System (EPS) in
o the pipeline, water quality enjoyed by urban people can

| now also be made available in rursl villages and
communities.

A workshop on 8 new water trestment system, hosted
by the Department for Water and in collaboration with
the Japan Intemational Cooperation Agency (JICA) in
- i , ; . Suva yesterday, revesled that EPS was an economical
» and ecological way of purifying water.
€
New plans for

Works permanent secretary Commander Francis Kean

r water said the vision to provide safe adequate water and

efficient sanitation fo the whole populstion in Fiji was in

government's roadmap

Water treatment axpert Dr Nakamato
n 70 * nF 1 } lati irnk - 4 S oy
About 70 per cent of our rural population drink water Nobutada specking at the Hafiday Irn

directly from creeks and river sources which sre most Picture: ELIKI NURUTABT




EPS technology is our technology for ours.

THE FUIAN GOVERNMENT We can make it by ourselves.

4 KALOKOLEVU VILLAGERS WELCOME ACCESS TO CLEAN DRINKING
%" WATER

<% 7/17/2013

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

" § (JICA).

& &

-

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

in Kalokolevu village, Lami yesterday.

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

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

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

u ‘out the new ecological ion systen
purification system at Kalokolevu Village on




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

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

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

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

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

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

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

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

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

https://www.youtube.com/
watch?v=Vrr2EOS1PMA
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S EPS was settled between the existing distribution
¥ source pipes of non-treated water supply. A public tap system
of water supply for germ free safe water was proposed.

Settling

Sediment
heavy
muddy
matter

storage tank

—
=AY €

=

-

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

URF: EPS:
ng'oﬁ'ivn Ecological -
Eilt ghing Purification
liter System (natural Sioh BALANCE Tank :
—ll~ < 1 down f|ow) Iphon over-flow to keep

break  gentle flow for EPS

f o= sy I \_\—t,_ )L over-
S R e A flow
[ =0 -o 7 .' :

tap

e

(e

tap

Trap and reduce Complete )]-t
muddy matter purification Store the germ free,
by gravel tank by sand tank safe and delicious

po e

Existing system in village

—

drinking water

EPS (Ecological Purification System)
for germ free drinking water 121



There are so many
microscopic

organiﬁ 3
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- w Pyl e L S Lo &

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




EPS capacity of 2,700 liters tank

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

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

1. Block distribution system for EPS
water is recommended.

2. Install more public taps for villagers.

16.6 §

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

€ 24,000
i, liter/day

2,400

Y cological Purification System
| | liter/day |

(natural down flow) BALANCE Tank :

1,200
close | jiter/day

Siphon

break over-flow to kee)

) 24 m3/day
e A

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

n

i ﬁ\ Tank 3 EL L b I L

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

If there is absolute[Y no leak problem, we may connect to present distribution pipe
in case of a small village. But this is risky. | cannot recommend this connection. 124




— S i e = S

Q | Sites visit.on 03/07/17

Nalvucml " Present

' Receiving tank.
| Water shortage

‘ N' ‘\\ "
© 2o Present

. NEMANI TG 9501657
500 persons 120 houses

NeW@ P -

=7 de “ More use of
e £75\ ource is NOW UNC EPS water is
6 Ilters X 200 persons = 1,200 liters key to be
Strg-2 //N’-\x better quality.
Py
6 liters x 100 persons /’5&3«\ .
=600 liters % 2,0 eps URE-
S pe\\ Stl"g 1 BIC = iR Ef’ms ’”““aég):%i;lsmwmk
tem pipe % \ . . v D P
with taps % s 1 Gl T ﬁﬁﬁ
”",—; =T 1,000 2,700 N = Ty
- 1,000 -

o~



Comment on more use of EPS water in a village

Up to 200 persons in a village

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

200 to 500 persons in a village

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

More 500 persons in a village

Present
receiving tank

-- e

i
.

S
.5 -

Ly
e R e

Ay
23}

We install additional storage tanks for EPS water.

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

over-

et e

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

over-flow to kee
ntle flow for EPS

o || - “-.-_._ o

Small Balance Tank:

with over-flow

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

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

BALANCE [n case of additional storage tank

P

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

with bali tap

Small Stora%e Tank(1) :

ith ball valve & over-
? j ‘LJFI? ﬁlolw
Ly~ TOW Small Storage Tank(2) :
I P with ball valve 2)
P s e
-ub/. ¥y N
kitor'c D~ S e
l‘chen ‘ngs& Tz —E”ﬁ-\ilﬂtchlec nt‘l?ps &
S ‘9ps

Small Storage Tank(2) :
=tW|th ball valve

£ Pubji
STree__kitch S taps
Yoy Cheniths & 126



Ecological Purification System for Fijian 2,700 Rota Tank Plant

Design by Hide (Hidemitsu EGUCHI) and Nobutada NAKAMOTO
JICA 16/June/2016

B bl T

Qe
~

51;'::[_ Tlmting whve
n-2im =
=il Fr i | Lom
bor S
[ iy
v 1 ik -
T — \H; Y
‘ 0t | ke |
—] /
Truimage b i
W fr 4

OUR LIFELINE
INFRASTRUCTURE
& TRANSFORT

Ecological Purification System

PARTMENT OF WATER & SEWERAGE
JUNE 2016

—

Jica’

sy cu OUR LIFELINE
PaRASTRUCTURE
ETRANSFORT

Ecological Purification System

7929%

JUNE 2016

Construction Version 1.3 20160616

9
jica/

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

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

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

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

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

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

yrErE
ﬂﬁ jica/

o e e il

4 VERSION -1 (16/06/2016




OUR LIFELINE
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84 e
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[ i
MINISTRY OF
INFRASTRUCTURE
& TRANSPORT

Ecological Purification System

Operation and Maintenance Manual
Department of Water and Sewerage
Ministry of Infrastructure and Transport

JUNE 2016

-
jica’/

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

http://www.cwsc.or.jp/file
s/pdf/Fiji/Fiji%20EPS%202
016%20tank300-

= T 2700CAD-Design.pdf
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1) Inlet pipe size is 1inch and is fixed with a clip to
avoid any damage of the inlet pipe by shaking.

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

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

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

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

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

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

An Ecological Purification System or EPS |

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

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

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

NAVOLAU VILLAGER DRINKING WATER THAT HAD BEEN

TREATED BY £PS.

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

%‘:%cwr

OUR LIFELINE

Ltovonk

The Department of Water and Sewerage is
responsible for the implementation of

Ecological Purification Systems in Fiji using

m,.

biological processes of nature to clean and

purify water for

human consumption.

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

Receiving tank
Sedimentation

LINDERSTANDING HOW THE ECOLOGICAL PURIFICATION SYSTEM (EPS) WORKS:

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

URFE
Up-flow Roughing Filter EPS: Ecological Purification
- System (nafural down flow) BALANCE Tank
overfiow to keep,
Siphon  gentie flow o Eps

over-
flow

tap

Tank3  In case of

optional
storage tank

Tank Wl(h

P Siehon  STORAGE

&@f = 1

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

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

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

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

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

Wpflow
Roughing
Filter

Natural
Down flow
Sand Filter

Storage tank for
Clean Filtered Water

New movement to
make more large
scale EPS plant
arises by own
activities of a rural
village in March,
2018.
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URF: |
Up-flow Roughing Filter
o 5% 28
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EPS: Ecological Purification
System (natural down flow)

- ol be @ ﬁ]

Siphon
break

<o L _\_
: : . over-

BALANCE Tank :
over-flow to kee
gentle flow for EPS

flow

tap
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Nakamoto : Short term expert

2014.10~2018.11. O\ I, S by EPS (Ecological
——— —— Vo A L T Purification System:

8 times of a month | 2 g Wise Use of Natural

visit during 4 years. oW Q7 e LA S e Ehenf’merllz{i_)_ for Rural

¥ o A = 2+ | Peoplein Fij

Hidemitsu Eguchi  gF= i~y re B aE 4 o8 EpS project started

Volunteer : L RS Aot from Kalokolevu and

2015~2016 ; AR #_ = 4] Navatuvula in 2013

lsamu Shioiri | See b | The project was
Volunteer K ';’*_“;' O 8] | = / implemented
2017~2018 SN T under the

"= Eps sites completed | . .
SFEE W during 4 years. initiative of the
‘

TR Fiji government,
I8 > - == 81 and construction of
| around 30 plants
| was covered by the
& | government budget
4% every year, and JICA
only provided
technical cooperation
by dispatching
Nakamoto and
volunteers. EPS
\| technology has been
| transmitted from
Japan to Fiji as a
technology that can
be done by
themselves. 132




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

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

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

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

EPS

Public Seminar/
Workshop

“ An approach to
securing the safe water ”’

Reviewing Fiji’s successful EPS imPlementation at Rural Area

and future perspective of implementatiou in PICs

12 & 13 March 2019

@ ]aPan-Paciﬁc ICT Centre, USP Lauca:

la Campus

refreshments & lunch)

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

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

Workshop - Demonstration of EPS Construction | e

By Mr Makoto YANO, Okinawa Blue Water, Japan

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

9 ) + Preregistratio
jica

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

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

hone: +679 330) 22

cept@jica.go.jp
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?manpe ople made EPS plants by fiemselves.
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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

-

August 2018
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Smart Treatment System to make artificial
spring water by Eco-friendly technique.

Toward Zero Waste World by
Chemical-free System
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Biological activity was evaluated by the diurnal change of dissolved oxygen.

Ecological Purification System NAKAMOTO 2018

http://www.cwsc.or.jp/files
/pdf/EPStext-NC-2019.pdf
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JICA short term Expert JICA Volunteer JICA Volunteer

This is Fijlan EPS project. AT B B
Fijian peoplegmade EPS by themselves.  cuhsbou @ @ g

one month

We assisted a little for thls prOJect

8 < ' | V‘ ﬁ
g’F;S ISsQuir Smart Treatment Systemﬁ*ﬁ‘
“Fljlan people realized and certified. %

We can have safe and delicious water.{ a0




Eco-friendly

Importance of Ecolo
TSR BT

w; &
Water cycle, Safe water, Acceptable risk.
KEE. R2HK, HRTEBURY

Eoomguml Purifcation System

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

N

3. Algae and animals in Slow Sand Filter.

%73126 Iﬂ@l?ﬁ Et@]%%

V=W
- \m Neweeus Neweess
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R
= TEMPERATURE

SUN LIGHT
Procusytass
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4. U -flow Roughing Filter to reduce SS

AYRRT LRS! E73 18, 7 LTS

Chemical Free

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

Ecological Purification System (EPS)

ical p0|nt JICA trammg" e -1
MBI, RELB, EEFORA JICATHEN el s 17
- 5. From JICA training in Miyako-jima, Oklnawa to Samoa -
18-26 EE.%JICAEJHP%%'U':E7’\ 101
. e 116
16
6. Safe water for rural people by EPS in Fiji
27-51 45— DR £ T~ 117-138
25 22
7. Aerobic condition is essential for EPS.
R A SRR A DA 139-148
22 i 10
8. Confirm by yourself. Don’t believe commercial.
74-100 Trust your true sense. § \’Cﬁﬁb\&)cl:')o 149-163
el 7 & 15
27
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Natural delicious spring
water contains enough
amount of dissolved
oxygen. It is usually safe
to drink.

¢, % e o
(f Gy -
’ " o e R < N

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

% raw water

Cascade
aeration
aerated water
Aeration Heber 1985
filter

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

filter). 140



Underground water contains iron and manganese in
Jakarta plain. Well water was clear. But the brown
colloidal particle was formed soon. They could make
clear water using cascade aeration system without

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

W Pre-treatment of cascade aerator
| using biological activity of bacteria,
A algae and animals.

S g w

Cascade aerator and
Oxidized by photosynthetic organisms

Shower aerator

1o 7

St 4 ..
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—— . —
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Slow sand filters

l Filtered water
reservoir




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

Use of natural slope, pour in sand filter

= W O:nba manual

Pump for groundwater and source water tank 3 gravel filters

|

e——

~ BN 4
Filtracién de grava

.'P Ve
. <M . - : >
s -
Filtered water tank - o B e < Raw After After
! Primero ¥ Filtracion & Filtracionde |§ Tanque sand
" i . |
tanque & degrava @ arena grave .
R AR filter filter

After 4 days, filtered water became clear. After one month,
the water became drinkable water, in which coli-form Volunteer JICA's report,

bacteria form was not detected. Horie, T. 2009
144
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ApamNapat Art Project (Mr. Sohei Iwata managed near Korcata in 2008).
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Mr.
Jinshengzhe,
| translator of

Chinese version,
made several
- ; 0 ¥ water plant in
WhLEROEEE - ¥ @ Y o006 90 2 Chinain 2008
10205:34AM S SN ﬂ@é}@ﬂ@mﬂi after the great
T ‘ " earthquake.

This is 30 tons per day.

Sedimentation, up-flow
roughing filter, SSF

2200881020

¥ 200810, 12727 18w f
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China: Mr Huo s
Daishan and his sons|
built EPS to made
safe drinking water.
(helped by Mr Jin
sheng zhe)

Public tap s
system for © =

villagers

S e o
ERS for a school and | #2%

agers was built in 201“

W

r

70-80 t/d, 4,600 villagers

(246 students) 16 liter/person/d

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

URF Storage

EPS SRS A S |

Cppump

Mr. Huo and his sons ma

de 40 EPS by themselves. v
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Chemical Free

Eco-friendly Ecological Purification System (EPS)

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

Importance of Ecolo%cal p0|nt JICAtramlng" e -1
Mi] YIS0 BKNEE., RiESE. £ERFORR. JICATHEN i s 17
1. Water cycle, Safe water, Acceptablerisk. 18-26 5. From JICA training in Miyako-jima, Oklnawa to Samoa 101-
7kaEI“"}/ REIK. ﬁ@téréupx’) EE.%JICAEJHI’%\UU'%T’\ 116
M - 16
T B P
e -
av
VY
2. Key of purification in nature is food chain. 6. Safe water for rural people by EPS in Fiji a
Re¥ocug to Slow Sand Filter. 27-51 240 —DRE: £ 13/5111*375?‘\*’\ 117-138
AEFRMERE B2 5EOERM 22
: 25
7. Aerobic condition is essential for EPS.

3 flgpe and animals In giow Sand Filter. LR B R A 139-148
e 0 ) 22 10
Zighl
ﬂé Lot "“/-:/—  ORGANICS

8. Confirm by yourself. Don’t believe commercial. _
4. Up-flow Roughing Filter to reduce SS  74-100 :‘__“"I'_r_g§ttyour true sense.. § \—Cﬁﬁ‘&)*?o 149-163
RYXE T EMESB. £ )L TR d
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1964
Suwagata

\ Chemical Physical
Treatment

Slow Sand Filter

Ecological
sPurlflcatlon

ystem

Rapid Sand Filter

o Rapid Filtrate
¥ Coagulant Sedimentation Sand Cl Tank

Filter

Natural flow

SO

Sludge

Activated
carbon

N

48,000m3/day
capacit

Settling pond ,0003dy

Main Process

Pretreatment
(coagulation/ mixing/
settling)

Main Process
Slow Sand Filter

treatment

Ecological Purification
System

= Ch\or'\nat'\on




Ratio of different treatment amounts in large plants (over 5,000 persons per plant)
in Japan and in Nagano

%

30
20

10

Japan

1975

w Sand

erilize o

2014

%

40
30
20
10

Nagano District

Rapid Sand Filter

Slow Sand Filter

Sand
Filter

Membrane i Lkl
2015 151






Statics of water supply in Nagano (2012) Nagano is
mountain region.

Ratio(%) of water supply
by different system.

Sterilization _ _
only oo  RepidSandRlter 54 599 000 m3/year o

Special supply

agent for 134 86.6 Rapid Sand Filter

authority

L | 226,117,000 m3/year "
arge supply

plant Sterilization only 602 105 285

For over 5,001 — -

persons Sterilize only (spring,

underground, sub-surface water) 36,989,000 m3/year

plant

For 100 to | . | . SSF.RSF Membrane
5,000 persons

0% 10% 20% 30% 40% o0% 60% 10% 80% 90% 100%
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Surface water of River Ohta

e

(5

/3. Toita Intake
; é +Settling

1
\

Settling + Sedimentation

Fuchu WTP : 1965 : capacity 27,000m3/day

Fuchu WTP (Slow sand filter) : From May 6, 1965,
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Which level of water, we need?

We have to think about acceptable risk and treatment.

Is this, safe

: 2
Which level of treatment, we need- or Not?



When we can unders

tand EPS, we can make the plant for our life by ourselves.
_ Ty |= i '4 — S 2 -

> = .

) & fde_b(::;Omp‘o'siti‘ '

.fv-, J ¢ e .
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Gentle: chemical free




THIS Is FOOD CHAIN

(M) The present vertical type of slow sand filter was devised by James

Simpson in 1829 after his 2,000 miles inspection trip all over the Britain.

() This filter provided safe drinking water, free of pathogens to residents in

London. This vertical type of filter spread round the world and was known

as the “English Filter”.

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

fine sand under slow current.

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

food chain in this system.

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

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

Slow Sand Filter — Biological Filter — Ecological Purification System

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

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

matter

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

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

in the fecal pellet
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EPS -Use of Natural Process -Chemical Free : Gentle for small organisms

...... E—

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

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

aerated water
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to something useful.

2. Willingness is NOT enough, we mustPU |t
into the PLAN and ACTION. ; o




o is easil
>
4 O
E =
] S
N
4 Coagulant+Chlorine  SS passes by&
Rapid Sand Filter backwash.
- 2 degrees s
<4 &« [ Jap. standard TN
“: . to
i fterC Y
?4‘ Recommended
41 [to 0.1 degrees
m:—;-pﬁa;;,';%i ‘=EU
J 2 " ‘%aw
{ 065y 38
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Artificial Natural spring water

Major turbid matter
in mountain stream

set within

Chlorination
\ | < ‘,:I o>
IS essential. >

Natural épring

Super clean
and delicious.

Sedimentation

Rapid Filtrate
Sand CI  Tank
Filter =




People love a new technology.
People imagine new world.

We need
simple low
technology.

Present for youl!

This is new
technology.

. People trust natural

A &E \ater spring water.

This water is purified btural EPS.

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

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

TOPICS

Web@ Japan [ "}

Ministry of Foreign Affairs of Japan 4,

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

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

Japanese Ministry of Foreign Affair and Japanese Government promote EPS for the world. 162




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

& Slow Sand Filter A e

Ecological Purification
System

..') : DQ‘QKD Food chain

5 Gentle for small

R
emembér Three Steps

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

rust Our éense! ‘ a4 .
super clean delicious water 2 Willingness is NOT enough, we must PUT

y it into the PLAN and ACTION.

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