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In the filter pond, algal bloom was
@ 5o severe. hey could not flow out == ®

Sodeyam
WTP was

¥ build in 1953
using hard
ground water.

from the scum out.
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1
hey pumped up il
the underground —
water as water :

source.
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Rainfall

algicide to receiving well was a

stop the algal growth in all ove

Sand Filter.

Mr. Mitsutoshi Tomari, managing
director of Sodeyama WTP,
Miyako-Jima, visited to
Nakamoto, Shinshu Univ. in July
8, 1997. Nakamoto explained
about the ecological purification
system of slow sand filter.

Before 1997, pre-chlorination as
popular to kill the algae and to

Japan. This is popular for Rapid

The pre-chlorination was a

popular treatment to stop the

_ algal growth for WTP in all

& over Japan. The close the
scum out was also popular.

1

@ After the injection
stopped in 1997, the

r

He stopped to injection of al
into receiving well. As soon a
injection stop, the taste of tap
became delicious.

"""""" " . algae grew well in I
| wo filter ponds. i
ol Filter pond I
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®New hard work raised to |
* remove floating algae. I
gicide F Biological processing has begun to work. |
sthte S [I\ 2 N¢) *
water - §
— 1\ EPS functioned.
28N ) ® L ¢ ) The tap water
Hardness | .__|{ The recovery of the D | became delicious.
reducing ~ =~ taste was one year 95‘
plant was before the run of
completed | - —— . | the hardness 8
in 1998. sedi=ie | reducing plant. 199




Sodeyama Purification plant
Miyako-Jima, Okinawa

SUN LIGHT

Photosynthes:s
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. 4 4 Heterotrophic
Organlsms orgamsms
New Body Growth % Decomposition From bacteria

TEMPERATURE to small animal
2% Due to active photosynthesis, water pH shifted to high.

17.25m x 27.6m(x2.6m) x7 filter ponds
(17.25m x 27.6m=476.1m2)

o
o
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23.7m x 20.0m(x2.6m) x 1 filter pond
(23.7m x 20.0m=474m2)

475m2 x 7m/d = 3,325 m3/d
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x 7 filters= 23,275 m3/d
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Lecture on EPS in a room. Aerobic condition for small animals is the key.

“{f

Small sand and § &
uniformity of
4 sand size is not
important.

1 , 1;!1[ —— T i} . :
g 3 P - — Sand is just habitat. -

FaTalils
: i
DQOO
Large size of sand and

higher flow rate are better
| for organisms.

Super saturated dissolved

o (@]

oxygen at the bottom. o\ =° __
o Shallow depth is better.
just laid on Active photosynthesis by algae and
the sand aerobic condition for small animals are
surface. the key for biological purification.
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Aerobic condition o
is essential for — Qver
biological activity
to make delicious | T
filtrate. They don't
— == overflow th
2% PR by pumping
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We confirmed the
performance of
the higher flow
rate using bucket
model in Samoa.
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Settling tank

Up-flow Roug
(gravel tank)

Up-flow Roug'.h.irié‘ F
(gravel tank)

0, b

bl

Washing

& beach sand

g Slow Sand Filter
iiter
Large size of sand
a2 o oy

Every filtrate
is delicious
and safe
water of germ
bacteria free
water.
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EPS training in

Ishigaki-Jima, Okinawa.

Ishigaki-jima

Islanc’iﬂm%
JICAEPS
training in
Okinawa

expanded to
Ishigaki-Jima |
Island from

Ishigaki WTP

Part 14.

EPS 2025-OBW
Nov. Part 14:127-130
4 slides

_ 4 Sedimentation ponds
_ 10.5mx65mx3.15mx 4 ponds

18 Filters:
Each 27mx17.6mx4.08m

Recelvmg
well

3 Sedimentation ponds
Sedimentation

__, 10mx40mx3.15mx3ponds

Sand wash yard

L1
—
—
—
—

building tank
—1
B

Residence time of
sedimentation ponds: 0.4 day \
=10 hrs. in manual. S

-

|

Heavy suspended matters sink down to the bottom.
But fine particles do not sink. And surface water
drifts near the surface and passes the sediment
pond. This means residence time of near surface
water is shorter time than the manual.
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| explain

always the

- iImportance
{ of depth

| and flow.

160m3/d Slow sand filter:

in manual. 4m/d : Design filter rate in manual.

Each filter; 27m x 17.6m =475.2m2
475.2m2 x 4m/d = 1,901m3/d
1,901m3/d x 16filters = 30,413m3/d

2 filters are spare use.

L

Water supply per person

0.3m3/person/d=100,000persons.

0.5m3/person/d= 60,000persons.
Big capacity

Ishlgakl plant Design capacity: 30,
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Ishigaki WTP is a large plant in Ishigaki island. There are two small plants.
There are several water sources.
Mountain stream.

Yoshihara plant
Designed capacity 1,040m3/d

(2 filters and 1 spare)

Sedimentation pond:
3.2mx18.2mx3.0mx2ponds

Slow sand filter
9.4mx14.1m(x4.0m)x3filter(2+1)
9.4x14.1=132.54m2(1 filter)

Ma’e sato reservoir
T — 132.54m2x4m/d=530.2m3/d

o

Nosoko plant
Designed capacity
1,066m3/d
(3 filters and 1 spare)

Sedimentation pond:
3.0x11.2x3.0x4ponds

Slow sand filter

11.0x13.5(x2.4)x4filter(3+1)
11.0x13.5=148.5m2(1 filter)
148.5m2x4m/d=594m3/d

Pump station for
underground water




Scraping the srface at Ishigaki plant.

In case of surface
water intake, muddy
materials are easily
accumulated at the

Sand is clear. We
need not remove all

| surface of sand filter.

Muddy materials are
trapped at the surface.
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Sand is always clear. ;. %

Biological community
works near the surface. "%
There is food for them — 2&4

near the surface.

Grazer Activity is
high in warm region.




EPS is Wise Application of Natural Ecosystem. Part 15.

O slides

Key are Dissolved Oxygen and Gentle Flow. S s B 130
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\Running water, but unexpected
flush out by storm event

Activity of heterotrophic

i AP

When plants and animals do not Vertical current is gentle for Orgal?isms (?actelri?,
flush out, water is always clear. small animals on the surface small animals) re 3 es
’ of sand and soil particle. to temperature an

amount of food for them.

Small animals on the
surface of rocks Sand, stone and rocks don’t role

collect turbid matters. and move in a small creak among
dense forest.




' i \ '..-':. - \ . ! . . ‘ 3 » g 4
A AT R R Mollusk is grazing animal of
- | | A green algae. Long filter run.




Turbidity is high and
fluctuates in day time,

SS free sub-surface T
in fine day.

water is taken.

' e .

Photosynthetic activity is high in day time.

Diurnal Changes in Turbidity Meter Value and DO concentration becomes super- ;

Turbidity Dissolved Oxygen concentration in Fi/tra’{le o DOM(mg/L) saturation. After the sampling pump, Micro bubbles
0.07 : i % ;\‘;‘Z;i'f'a ja‘;:}n” 20 oxygen bubbles form in water. Turbidity is are observed.
006 ——— D.O. L Turbidity \[, ‘i . & gy Juetobubbles. '

: o | L%,, POSAT Bubbles are
; 18 g X easily formed
% 100 | jz under super-
14 Sl Y saturate
i "o T | CONdition with
12 ° 06 112 18 2.4 06 12 any small hit.
TIME IN DAY
; 40 constant downward current Meter Turbidi ty e v
l is not equal to real
oL . =8 . 8

suspended matter.
This particulate by the
meter is micro-bubble.

3/1 3/2 3/3 3/4 3/5 3/6 3/7 3/8

Bubbles are not formed in filtrate under the high pressure !
and gentle condition. —
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Where can we find safe water in nature?

-

P/e prefe to drink natural pi ter.

F IJ PRECIPITATION
0, -

C‘/-O/

ANNUAL

A

Origin of water :
~.. vapor from ocean
~

» )

This water is not
guarantied by the
authority. However,
people trusts this

Vapor:
~~ distilled water

Percolated
water



In mountainous country, many houses are scattered on the
slope. They use natural sprmg on the slopedi .

"
-
..‘;

rant

Y("*'C‘MB‘

These Waters by natral purlfled process
are always clear and safe to use.

Porous pipes
were placed
under the
gravel bed in a
river. AlImost
suspended

= free water is

taken for a
slow sand

filter plant.

This is an
intake of an
artificial
subsurface

- water. 135




THIS is FOOD CHAIN

(D) 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.

U English Filter :
'l Mechanical filter

@ This filter provided safe drinking water, free of pathogens to Short t%{,‘ﬂ?.%fﬁ / F’ff;'f,g term action
residents in London. This vertical type of filter spread round the 23 5, food chain J—
world and was known as the “English Filter”. X3y § i iigue
(3) Slow sand filter has been believed that it was a mechanical Kiiial %;‘F Wil sesinpeaiii
filter with fine sand under slow current. colfctnynes gecigs onl ki S S B

(4) However, the major contribution of the purification of the : . e fecal pelet

Ecological Purification System
New Concept and New Name

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 as “Ecological Purification System” in Japan.

Biological activity depend
on Temp & Radiation.

Sand is habitat.
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EPS-Use of Natural Process-ChemlcaI Free Gentle for small organlsms

Surface stream

Raw * Up-flow :
Water ——)) Roughing Filter :ﬁdd;ltlonal : Subsurface water )
ke '—t—':ﬂ (gravel)  Up-liow I Sand Filter 7
{F_I | vRoughing Filter | (EPS tank) /’ Storage Tank
Settling (gravel) ¥ (down flow) Over-flow to
Settlin 8 keep gentle
heavyg Lt ! r_1[' flow for EPS
muddy | i [ =, system
matter Bl ATy i1 l’—] L
vetes® Lo % e, I .
_H‘ Drain valve )
Borehole _ _ : :
Aeration  Drainvalve | Drain valve |
Trap & decompose Public taps
colloidal matter B Cor_?_plet’ge ﬁ .ﬁ"
(Additional URF, ~ Puritication Store th N )
A ifnecessary.) ore the germ w Y Y
v Iy free safe &

raw water

delicious water.  project in Fiji provides 6 litters /
person/ day. For drink & cook.

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

Cascade
Aeration

aerated water

29 to 137
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rl\rqg{?r:tgf;bgr&\arg elg Ienasily kA tatlingBash Sorads lank
set within several hours.

Thisisa
commercial
filter.

Coagulant+Chlorine SS passes by
Rapid Sand Filter backwash.

2 degrees
Jap. standard

Present for you!
This new high technology.

We need simple
technology.

to
ster CryP
%utbrea '

Chlorination
is essential.

Recommended
to 0.1 deqgrees

Purified
by small
organisms

Natural §
spring

|

Super clean
and delicious.

i K W +
Artificial Natural spring water ®
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EPS from Japan to the World Wise Use of Natural Phenomena for Human Life. Safe and Delicious Water by EPS.
Our Smart Technology. . Py
Ecological Purification System

ThlS is Smart Applied Ecology for.Hﬂm“an Llfe\

S/ow Sand Fl/ter >t

Gentle for small
organisms

o e
A ]

Food chain

i
Remember Three Steps

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

2. Willingness is NOT enough. We must PUT Mechanism of ES
it into the PLAN and ACTION. 7 minutes

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

3. Putting the PLAN into action is NOT enough. 3o va6u
We must ACCOMPLISH the goals. 79 to 139



JICA EPS Training started from Miyako-Jima, Okinawa.
EPS is Wise Use of Natural Purification System.

Transpiration
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Precipation A\

Japan.

Miyako-Jima island is an uplifted coral
reef island where is quit different
o €NVironment compared with main part of

Area of islands of Miyako-Jima is 204 km2,
population is 55,000 persons.

JICA EPS training started
in 2006 in Miyako-Jima
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flush out, water is always clear. small animals on the surface O 00 gmal nimas) relatss
2 of sand and soil particle. 052080 ' to temperature and

3 amount of food for them.

Small animals on the

surface of rocks Sand, stone and rocks don’t role

collect turbid matters. and move in a small creak among
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Part 15.

EPS 2025-OBW
Nov. Part 15:131-139
9 slides

https://youtu.be/eORovvI89sk

EPS training in

= ; y
| Part 14. Receling B 4 Sedimentation ponds

IShlgakl-Jlma y Oklnawa .| Ers 2025.08w well _ 10.5mx65mx3.15mx 4 ponds

JICAEPS
training in
Okinawa
expanded to

Ishigaki-Jima
Island from

Nov. Part 14:127-130

Ishigaki WTP 4 siides [:D | 18 Filters:

Each 27mx17.6mx4.08m

; — 3 Sedimentation ponds
Sedimentation ~ "19my40mx3.15mx3ponds
ponds i

- ‘— ‘ Sand wash yard
— Il
Control Filtrate
building tank
—

Residence time of ‘i

— ==

sedimentation ponds: 0.4 day
=10 hrs. in manual.

[

)
A,

I

But fine particles do not sink. And surface water
drifts near the surface and passes the sediment
pond. This means residence time of near surface
water is shorter time than the manual.

Heavy suspended matters sink down to the bottom.
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