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| advised to construction of a
new water purification plant for
National Hospital in Hyderabad,
in Pakistan from 2019. It was
completed in 2025.
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(3) Chemical free URF
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| advised a renewal WTP of National Hospital in Sri Lank in 2000.

Mr. Okada, Japanese consultant visited to the Ratnapura Hospital site.
Existing old Rapid Sand Filter plant did not work well. Original plan was a
renewal of RSF. He asked me that a suitable treatment system for turbid
water in tropical region. | advised to use of new URF system for turbid water.

Settling If‘> Coagulant I::> Ejﬁéd Storage Two set of settling
basin addition filter Tank bas??_,ltURFs and
sand filters were
Settling 3 step of constructed for
basin || Up-flow = S’OZ ) Storage | aasy maintenance
Roughing san Tank y -
Filters filter

These open system
was covered with
metal mesh screen

.
A
RS L LY -
303 Qo0
50 Yo b 5
phvs
225029 1o o iy
=~ g6 oq =°
c§ be <7 dqp g
2 00 [ d £
: o] 0
00005 Od O P
- ™ d QA0
A W 0 0L~ b 3
BOACESC s
SIB0AISC

" Intake for - _ to protect fallen
N water Largel ¥ leaves and plastic
grave éﬁ bags.

Sank‘hea- particles

A falrly Iarge size of 3 steps of URF

Storae tank




AL T | explained the chemical free mechanism of EPS, the

{ maintenance and management of EPS at the site to
hed fﬁnager(Mr Antnda Weéeratne) the englneers This was wise use of natural system.
‘understood the reason that we had e ‘

commercial technolo%y 5]

'.‘..

Sedimentation Up-flow Roughing Filters
| visited again this site after construction in 10 years later.
The hospital director said there was no problem.




EPS plant for a big national hospital |
in Jamshoro, Hyderabad, in Pakistan. jaq
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o] B There is heavy rain from July to | advised to construction of a new water
o [somnze September, Indian monsoon purification plant for safe water to a big
e g E— period. In this period, there is national hospital (Maternal and Child Health
el R often a big flood of Indus River.  Center LUMHS Jamshoro) in Jamshoro,

s o || T However, there is severe dry Hyderabad, in Pakistan from 2019.

T e e e e o — period.
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Two lines of 2 steps of URF and SSF were completed in 2025
We proposed URF and SSF.  —#&, - P 5 fver p ?Uotm?/ (ljay
- Ver- - ater leve
1 oTurbid water from " [l 1y Gravel flow Gravel  flow inflow - flow - prain  #53P sensor
Indus canal in Flow rate N =) \ 44 —
measure - )
Jamshoro, Hyderabad. e | ! i@
27 50~100mm b Egﬂdmm 11— =
Settling pond g; § . 3 g 55 I
= g
E =
Coagulant + e f s || |} ,
Rapid Sand Filter  Incomplete Oran valve 106~130mi LCrave 1 supply
S L performance | Rbughing FilterNo.1 Kpflow  Fiter N2 | SiowSandFiter | ¥ HIIEEE (S
Turbid  Flow rate L] g m‘ <
water ' ; v DA
measure unit No. 1 URF ﬁ=:> QNO. 2 URF ﬁ:> Slow Sand Filter ¥ @Q@?&;ﬁy&
‘ - ) £ g b@‘\\/‘.lp \
- - : 3 QO‘ — Only near
The biological community 5 &% ) ihe suifare.
he At
(mud) within the URF T 5\)0.\%% agﬁ(gl.sms
captures and decomposes S@s I
the turbidity. Only a small gaie >

amount of turbidity adheres
to the surface of the gravel.
Only a small amount of
turbidity adheres to the
surface of the gravel.

URF does not become clogged with large
pebbles. Dissolved oxygen is constantly
supplied from below, allowing biological
communities to thrive in a safe environment.

Sludge drain is occasionally; a small
amount is sufficient. Do not remove it all.

00

¢
.\‘O

Filtrate
tank

L

If the water depth of the SSF
is shallow, there will be no
oxygen shortage at night.
And a faster flow rate
prevents oxygen depletion.

"* W “‘..' N

When blbloglcal

Someti r‘nes DO is Living organisms capture and break down dissolved communities are active,
sludge drain. always substances and turbidity that react with them. clogging does not occur.
supplied. | 5



Two set of filtration system for maintenance am — ;'“']i\:%
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Bl i § 1.645 m width 2.17 m width
= X 2.77 m length x 3.52 m length
FuBein B | | Ftemme Rty || [FnRermaitin | ety mu it X 3.6 m depth X 3.3 m depth
Upper layer: 2.85 m Upper layer: 1.2 m
©  Small gravel: 50-100 mm Nstfza” Sand;‘ ())-15'2 mm
Lower layer: 0.2 m oy e S
PR | | PO || R || -
e — L — L:‘ﬁ‘ T — Large gravel: 100-150 mm Support: 0.55+0.35 m
4 o o 4 = 4 small gravel: 50-80 mm
@ Flow rate: 5.4 m/day Flow rate: 3.2 m/day

i TEP LIVEL PLAE S-1:3 i

This flow rate (3.2 m/day) is too slow in comparison with English standard rate. We can apply more higher rate in tropical region.

Present Thames Water company says that the rate is 12 m/day.

(8)-6



There are dry and re-wetting phenomena.
Biological community develops at the boundary ~ Anhydrobiosis and Cryptobiosis, D -Rewetting

where is almost constant flow. Become bad Turn to resting form (cyst or
biological organisms escape to deep layer. 3

They escape to better site and survive

from bad condition and period.
risks. Snail survives during dry period. When rain

When dry and re-wetting condition or a sudden condition: less [} egg) for dry condition. They
change of water quality attack to this site, water, no water tolerate during bad condition.
Escaped organisms become a resting form.

Living organisms has an ability to escape from
comes, snail move around quickly. Water comes Organisms reactivate
Dry, rewetting and resting forms back again. . again when water comes.

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

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

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



Dry and Rewetting In case of EPS, interruption of water flow happened then the
surface nearly dried up. After dry condition, it takes time re-start
wgtesro rgﬁalfi?)? ngcgﬁ?ersrﬂg(tjigg cg\far:gﬁoc\); and re-develop an active healthy ecosystem. Before re-start the

water, grazing animals escape to deep ecosystem, some impurities may leak through the system.

layer from the surface where is more SV S rewalting SyCe of U and Saraiter.
- e - T e

gentle and safe condition to survive. . e
Some turbid matter passes the surface to E .
deep layer. And this passed matter
adheres to the surface of sand.

This phenomenon occurs in soil. Rain
fall is not constant. Penetrated rain drops
flow slowly into deep place.
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3 " ~= In case of sand
\‘%’:}r filter, small

Small organisms
escape from the
top into gravel Ay

layer in case of V00 ~ "<y organisms
y che o % escape from
trouble happened. o« 20 || .
Some particles are .0owe, the top into
E ot trap od b o0 _ deep sand

small organisms.



24 June, 2025 @ B-1'URF 1) A-1 URF
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https://youtu.be/cWxalGnK4R4

10 min 12 sec. @®Measuring UnitB ~ (@Measuring Unit A ©® B-3 SSF 3 A-3 SSF
Flow rate ca 2m3/h Flow rate ca 2m3/h
- | Dry and re-wetting C) cle of URF and sand filter.
-r ?; . w—— < : <<

»

™

We remember the Dry and re-
wetting phenomena in nature.

Please watch
this YouTube.

When living organisms encounter
an unfavorable environment, they
enter a dormant state. Once the
environment improves, they
become active again.

(®-9



	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9

