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Always, 

turbid water

3 step of Up-flow Roughing 
(gravel) Filters

I advised a renewal WTP of National 

Hospital in Sri Lank in 2000.

Source water

Commercial  

Filter(ＲＳＦ)

Natural 

Filter(EPS).

I 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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I 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. I advised to use of new URF system for turbid water.

River Settling 
basin

Coagulant 
addition

Rapid 
sand 
filter

Storage 
Tank

Settling 
basin

3 step of 
Up-flow 
Roughing
Filters

Slow 
sand 
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Storage 
Tank

Intake for 
raw water

Settling basin 3 step of Up-flow Roughing (gravel) Filters

Sank heavy particles A fairly large size of 3 steps of URF

Storage tankSlow Sand Filter

Two set of settling 
basins, URFs and 
sand filters were 
constructed for 
easy maintenance.

These open system 
was covered with 
metal mesh screen 
to protect fallen 
leaves and plastic 
bags.

Large  
gravel

Middle 
size 
gravel

Small  
gravel
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There were two lines for maintenance.



Natural 
Filter

Commercial  Filter：ＲＳＦ

We need simple low technology.

I explained the chemical free mechanism of EPS, the 

maintenance and  management of EPS at the site to 

the engineers. This was wise use of natural system.
River

Sedimentation
Up-flow Roughing Filters

Sand Filter

Storage 
Tank

I visited again this site after construction in 10 years later. 

The hospital director said there was no problem.

The manager(Mr. Ananda Weeratne) 

understood the reason that we had 

commercial technology. 
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I advised to construction of a new water 

purification plant for safe water to a big 

national hospital (Maternal and Child Health 

Center LUMHS Jamshoro) in Jamshoro, 

Hyderabad, in Pakistan from 2019. 

EPS plant for a big national hospital 

in Jamshoro, Hyderabad, in Pakistan.

There is heavy rain from July to 

September, Indian monsoon 

period. In this period, there is 

often a big flood of Indus River. 

However, there is severe dry 

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

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

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.

We proposed URF and SSF.

When biological 
communities are active, 
clogging does not occur.

Living organisms capture and break down dissolved 

substances and turbidity that react with them.

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

1.6 mW×2.8 mL
2.4mD

5m/d

2.2 mW× 3.5 mL
3～10m/d

1.6 mW×2.8 mL
2.4mD

5m/d

No. 1 URF No. 2 URF Slow Sand Filter

Turbid water from 
Indus canal in 
Jamshoro, Hyderabad.

Settling pond

Coagulant + 
Rapid Sand Filter Incomplete 

performance

Turbid 
water

Flow rate 
measure unit

Test run

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

Sometimes,
sludge drain.

DO is 
always 
supplied.
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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.
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https://youtu.be/cWxaIGnK4R4

10 min 12 sec.

Please watch 

this YouTube.

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

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