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pl
ac

em
en

t 
w

ho
se

 
in

te
rv

al
 a

pp
ro

x.
 1

 t
im

e 
pe

r 
5 

to
 

10
 y

ea
rs

 o
f 

th
es

e 
pa

rt
s 

w
ou

ld
 b

e 
re

qu
ir

ed
. 

・
 

O
pe

ra
to

r 
ca

n 
ad

ju
st

 
th

e 
ed

ge
 

sp
ee

d 
ea

si
ly

 
ac

co
rd

in
g 

to
 

th
e 

qu
an

tit
y 

an
d 

qu
al

ity
 c

ha
ng

e 
of

 
ra

w
 w

at
er

. 
・

 
A

ft
er

 lo
ng

-t
er

m
 o

pe
ra

tio
n,

 s
lu

dg
e 

w
ou

ld
 

be
 

ac
cu

m
ul

at
ed

 
on

 
th

e 
ba

si
n 

bo
tto

m
. 

So
, 

pe
ri

od
ic

al
 

re
m

ov
al

 o
f s

lu
dg

e 
is

 re
qu

ir
ed

. 

・
 

Th
er

e 
ar

e 
no

 m
ec

ha
ni

ca
l i

te
m

s,
 it

 
is

 
ea

sy
 

to
 

do
 

th
e 

da
ily

 
m

ai
nt

en
an

ce
. 

・
 

B
ut

, 
th

er
e 

is
 t

he
 r

is
k 

to
 g

en
er

at
e 

th
e 

sc
um

 b
ec

au
se

 o
f 

th
e 

un
st

ab
le

 
cu

rr
en

t. 
・

 
O

pe
ra

to
r 

ca
n’

t a
dj

us
t a

ny
 m

or
e 

to
 

th
e 

qu
an

tit
y 

an
d 

qu
al

ity
 c

ha
ng

e.
  

・
 

A
ft

er
 lo

ng
-t

er
m

 o
pe

ra
tio

n,
 s

lu
dg

e 
w

ou
ld

 
be

 
ac

cu
m

ul
at

ed
 

on
 

th
e 

ba
si

n 
bo

tto
m

. 
So

, 
pe

ri
od

ic
al

 
re

m
ov

al
 o

f s
lu

dg
e 

is
 re

qu
ir

ed
. 

・
 

Th
er

e 
ar

e 
no

 m
ec

ha
ni

ca
l i

te
m

s;
 it

 
is

 
ea

sy
 

to
 

do
 

th
e 

da
ily

 
m

ai
nt

en
an

ce
. 

・
 

O
pe

ra
to

r 
ad

ju
st

s 
th

e 
ba

ff
lin

g 
pl

at
e 

to
 t

he
 q

ua
nt

ity
 a

nd
 q

ua
lit

y 
ch

an
ge

. 
・

 
Th

e 
ri

sk
 t

o 
ge

ne
ra

te
 t

he
 s

cu
m

 i
s 

sm
al

l 
co

m
pa

re
d 

w
ith

 
th

e 
ot

he
r 

ty
pe

. 
・

 
A

ft
er

 lo
ng

-t
er

m
 o

pe
ra

tio
n,

 s
lu

dg
e 

w
ou

ld
 

be
 

ac
cu

m
ul

at
ed

 
on

 
th

e 
ba

si
n 

bo
tto

m
. 

So
, 

pe
ri

od
ic

al
 

re
m

ov
al

 o
f s

lu
dg

e 
is

 re
qu

ir
ed

. 
 

4）
A

da
pt

ab
ili

ty
  

to
 t

he
 

qu
an

tit
y 

ch
an

ge
 

of
 

ra
w

 
w

at
er

 

・
 

It
 is

 e
as

y 
to

 a
dj

us
t t

he
 e

dg
e 

sp
ee

d 
by

 o
pe

ra
tin

g 
th

e 
ge

ar
bo

x.
 

・
 

It
 is

 e
as

y 
to

 a
dj

us
t t

he
 e

dg
e 

sp
ee

d 
by

 o
pe

ra
tin

g 
th

e 
ge

ar
bo

x.
 

・
 

It
 is

 d
if

fi
cu

lt 
to

 a
dj

us
t. 

・
 

O
pe

ra
to

rs
 

ad
ju

st
 

th
e 

ba
ff

lin
g 

pl
at

e.
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Ty
pe

It
em

 
①

 
Fl

oc
cu

la
to

r t
yp

e 
(H

or
iz

on
ta

l s
ha

ft
) 

②
 

Fl
oc

cu
la

to
r t

yp
e 

(V
er

tic
al

 s
ha

ft
) 

③
B

af
fl

in
g 

pl
at

e 
ty

pe
 

(V
er

tic
al

 w
at

er
w

ay
) 

④
B

af
fl

in
g 

pl
at

e 
ty

pe
 

(V
er

tic
al

 a
nd

 h
or

iz
on

ta
l 

w
at

er
w

ay
) 

5）
W

at
er

 h
ea

d 
lo

ss
 

N
on

e 
B

ut
, l

ar
ge

 h
or

iz
on

ta
l s

pa
ce

 is
 

re
qu

ir
ed

 fo
r t

hi
s 

ty
pe

. 
  

N
on

e 
D

ri
vi

ng
 g

ea
r i

s 
in

st
al

le
d 

ov
er

 th
e 

w
at

er
 s

ur
fa

ce
, n

o 
m

or
e 

ho
ri

zo
nt

al
 

sp
ac

e 
is

 re
qu

ir
ed

 fo
r t

hi
s 

ty
pe

. 

A
pp

ro
x.

50
～

60
m

m
 

A
pp

ro
x.

50
0～

10
00

m
m

 

6）
M

ai
nt

en
an

ce
 c

os
t 

N
or

m
al

 
Sm

al
l e

le
ct

ri
ca

l p
ow

er
 is

 re
qu

ir
ed

. 
N

or
m

al
 

Sm
al

l e
le

ct
ri

ca
l p

ow
er

 is
 re

qu
ir

ed
. 

Sm
al

l 
Th

er
e 

is
 n

o 
el

ec
tr

ic
al

 g
ea

r. 
Sm

al
l 

Th
er

e 
is

 n
o 

el
ec

tr
ic

al
 g

ea
r. 

7）
C

on
cl

us
io

n 
○

 
・

 
G

oo
d 

fl
oc

k 
w

ou
ld

 b
e 

m
ad

e.
 

・
 

In
st

al
la

tio
n 

sp
ac

e 
is

 w
id

e.
 

・
 

Th
er

e 
is

 th
e 

ri
sk

 to
 le

ak
 th

e 
ba

si
n 

w
at

er
 fr

om
 th

e 
sh

af
t h

ol
e.

 

◎
 

・
 

G
oo

d 
fl

oc
k 

w
ou

ld
 b

e 
m

ad
e.

 
・

 
In

st
al

la
tio

n 
sp

ac
e 

is
 

sa
m

e 
as

 
ba

ff
lin

g 
sp

ac
e 

ty
pe

. 
・

 
Th

er
e 

is
 n

o 
ri

sk
 t

o 
le

ak
 t

he
 b

as
in

 
w

at
er

. 

×
 

・
 

Fl
oc

k 
pr

od
uc

tio
n 

is
 n

ot
 s

o 
go

od
. 

・
 

In
st

al
la

tio
n 

sp
ac

e 
is

 
sa

m
e 

as
 

fl
oc

cu
la

to
r v

er
tic

al
 ty

pe
. 

・
 

Th
er

e 
is

 n
o 

ri
sk

 t
o 

le
ak

 t
he

 b
as

in
 

w
at

er
. 

・
 

Th
er

e 
is

 n
o 

m
ec

ha
ni

ca
l 

ge
ar

, 
so

 
da

ily
 m

ai
nt

en
an

ce
 is

 e
as

y.
 

△
 

・
 

Fl
oc

k 
pr

od
uc

tio
n 

is
 n

or
m

al
. 

・
 

In
st

al
la

tio
n 

sp
ac

e 
is

 
sa

m
e 

as
 

fl
oc

cu
la

to
r v

er
tic

al
 ty

pe
. 

・
 

Th
er

e 
is

 n
o 

ri
sk

 t
o 

le
ak

 t
he

 b
as

in
 

w
at

er
. 

・
 

Th
er

e 
is

 n
o 

m
ec

ha
ni

ca
l 

ge
ar

. 
So

, 
da

ily
 m

ai
nt

en
an

ce
 is

 e
as

y.
 

・
 

H
ea

d 
lo

ss
 

is
 

bi
g,

 
th

us
, 

ci
vi

l 
st

ru
ct

ur
e 

sh
ou

ld
 

be
 

ta
ll 

an
d 

co
ns

eq
ue

nt
ly

 e
xp

en
si

ve
. 
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Ta
bl

e３
 S

ed
im

en
ta

tio
n 

m
et

ho
d 

 
Ty

pe
 

It
em

 
①

H
or

iz
on

ta
l f

lo
w

 ty
pe

 
②

H
or

iz
on

ta
l f

lo
w

 w
ith

 in
cl

in
ed

 p
la

te
 

1）
st

ru
ct

ur
e 

ou
tli

ne
 

 

Tr
ou

gh
  

 

Tr
ou

g h

Collectdirectio

Collect direction 

M
ec

ha
ni

ca
l 

co
lle

ct
or

 

Sl
ud

ge
 h

op
pe

r 

 
2）

D
et

en
tio

n 
tim

e 
Lo

ng
(2
～

5 
ho

ur
s)

 
Sh

or
t 

（
ap

pr
ox

.1
 h

ou
r i

nc
lu

di
ng

 a
pp

ro
x.

20
 m

in
ut

es
 in

 in
cl

in
ed

 
pl

at
e）

 
3
）

Ef
fi

ci
en

cy
 

of
 

se
di

m
en

ta
tio

n 
un

de
r 

th
e 

qu
an

tit
y,

 q
ua

lit
y,

 te
m

pe
ra

tu
re

 
ch

an
ge

 o
f r

aw
 w

at
er

 

・
 

Sa
m

e 
as

 th
e 

ot
he

r t
yp

e 
・

 
Sa

m
e 

as
 th

e 
ot

he
r t

yp
e 

・
 

To
 m

od
if

y 
th

e 
lo

ca
tio

n 
of

 in
cl

in
ed

 p
la

te
, s

ui
ta

bl
e 

se
di

m
en

ta
tio

n 
is

 
se

cu
re

d.
 

4）
M

ai
nt

en
an

ce
 

・
 

Th
er

e 
is

 n
o 

m
ec

ha
ni

ca
l g

ea
r. 

so
, m

ai
nt

en
an

ce
 is

 e
as

y.
 

・
 

D
ry

 c
on

di
tio

n 
m

ai
nt

en
an

ce
 is

 re
qu

ir
ed

 o
ne

s 
a 

ye
ar

. 
 

・
 

B
as

ic
al

ly
 s

ay
, m

ai
nt

en
an

ce
 i

te
m

 i
s 

sa
m

e 
co

m
pa

re
d 

w
ith

 t
he

 o
th

er
 

ty
pe

. 
・

 
D

ry
 c

on
di

tio
n 

m
ai

nt
en

an
ce

 is
 re

qu
ir

ed
 o

ne
s 

a 
ye

ar
. 

 
・

 
To

 c
ar

ry
 o

ut
 t

he
 d

ry
 m

ai
nt

en
an

ce
, w

in
te

r 
se

as
on

 i
s 

re
co

m
m

en
de

d 
be

ca
us

e 
in

cl
in

ed
 p

la
te

s 
re

ce
iv

e 
th

e 
ba

d 
in

fl
ue

nc
e 

fr
om

 t
he

 h
ig

h 
te

m
pe

ra
tu

re
 a

nd
 u

ltr
av

io
le

t r
ay

 o
ri

gi
na

te
d 

fr
om

 s
tr

on
g 

su
ns

hi
ne

. 
・

 
Th

e 
lo

ca
tio

n 
of

 i
nc

lin
ed

 p
la

te
 s

ho
ul

d 
be

 m
od

if
ie

d 
by

 m
ec

ha
ni

ca
l 

ge
ar

 f
or

 c
le

an
in

g 
of

 s
ed

im
en

ta
tio

n 
ba

si
n 

at
 t

he
 d

ry
 c

on
di

tio
n 

m
ai

nt
en

an
ce

. 
・

 
To

 c
le

an
 u

p 
th

e 
in

cl
in

e 
pl

at
e,

 h
ig

h-
pr

es
su

re
 w

at
er

 p
um

p 
an

d 
pi

pe
s 

is
 re

qu
ir

ed
 to

 in
st

al
l. 

・
 

A
t 

th
e 

pr
ep

ar
at

io
n 

of
 

th
e 

dr
y 

co
nd

iti
on

 
m

ai
nt

en
an

ce
, 

w
at

er
 

dr
ai

na
ge

 
fr

om
 

th
e 

se
di

m
en

ta
tio

n 
ba

si
n 

sh
ou

ld
 

be
 

co
nt

ro
lle

d 
sl

ow
ly

 a
pp

ro
x.

 5
0c

m
/h

 n
ot

 to
 lo

ad
 th

e 
w

at
er

 to
 th

e 
in

cl
in

e 
pl

at
e.
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Ty
pe

 
It

em
 

①
H

or
iz

on
ta

l f
lo

w
 ty

pe
 

②
H

or
iz

on
ta

l f
lo

w
 w

ith
 in

cl
in

ed
 p

la
te

 

5）
R

eq
ui

re
d 

sp
ac

e 
W

id
e（

2 
to

 3
 ti

m
es

 c
om

pa
re

d 
w

ith
 a

no
th

er
 ty

pe
）

 
 

Sm
al

l 
・

 D
et

en
tio

n 
tim

e 
fo

r 
in

cl
in

ed
 p

la
te

 i
s 

ap
pr

ox
. 

20
 m

in
ut

es
. 

So
, c

iv
il 

st
ru

ct
ur

e 
is

 s
m

al
l. 

・
 H

ea
vy

 fl
oc

k 
se

ttl
e 

in
 it

se
lf

 a
t t

he
 u

pp
er

-s
tr

ea
m

 s
id

e 
of

 th
e 

ba
si

n 
an

d 
lig

ht
 f

lo
ck

 s
et

tle
 b

y 
in

cl
in

ed
 p

la
te

 a
t 

th
e 

do
w

ns
tr

ea
m

 s
id

e 
of

 th
e 

ba
si

n.
 

6）
In

iti
al

 c
os

t 
 

Sm
al

l 
・

 T
he

 c
os

t 
of

 c
iv

il 
st

ru
ct

ur
e 

is
 e

xp
en

si
ve

 b
ec

au
se

 l
ar

ge
 

ba
si

n 
is

 r
eq

ui
re

d 
fo

r 
se

di
m

en
ta

tio
n.

 B
ut

 t
he

re
 i

s 
no

 
ex

pe
ns

iv
e 

in
cl

in
ed

 p
la

te
 f

or
 t

hi
s 

ty
pe

. 
So

, 
to

ta
lly

, 
in

iti
al

 
co

st
 is

 s
m

al
l c

om
pa

re
d 

w
ith

 th
e 

ot
he

r t
yp

e.
  

 

Ex
pe

ns
iv

e 
・

 T
he

 c
os

t 
of

 c
iv

il 
st

ru
ct

ur
e 

is
 s

m
al

l 
be

ca
us

e 
of

 t
he

 s
m

al
l 

ba
si

n.
 B

ut
 e

xp
en

si
ve

 i
nc

lin
ed

 p
la

te
 i

s 
re

qu
ir

ed
 f

or
 t

hi
s 

ty
pe

. 
In

iti
al

 c
os

t 
is

 e
xp

en
si

ve
 i

n 
co

m
pa

ri
so

n 
w

ith
 t

he
 

ot
he

r t
yp

e.
  

7）
M

ai
nt

en
an

ce
 c

os
t 

N
ea

rl
y 

eq
ua

l t
o 

①
 

N
ea

rl
y 

eq
ua

l t
o 

②
 

8）
C

on
cl

us
io

n 
 

◎
 

・
 W

id
e 

sp
ac

e 
is

 re
qu

ir
ed

. 
・

 I
ni

tia
l C

os
t i

s 
sm

al
l 

 

△
 

・
 C

om
pa

ct
 s

pa
ce

. 
・

 I
ni

tia
l c

os
t i

s 
ex

pe
ns

iv
e.

 
・

 S
ta

bl
e 

se
di

m
en

ta
tio

n 
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Ta
bl

e４
 

Sl
ud

ge
 d

is
ch

ar
ge

 m
et

ho
d 

Ty
pe

It
em

 
①

D
is

ch
ar

ge
 h

op
pe

r t
yp

e 
②

M
ec

ha
ni

ca
l c

ol
le

ct
or

 in
 th

e 
w

at
er

 
③

M
ec

ha
ni

ca
l c

ol
le

ct
or

 in
 a

ir
 

1）
St

ru
ct

ur
e 

ou
tli

ne
 

 
 

 ha
rg

e 

D
is

ch
ar

ge
 h

op
pe

r va
lv

e 

se
di

m
en

ta
tio

n 
Cl

ea
r w

at
er

 

 

 sc
ha

rg
e 

ch
ai

n 
va

lv
e 

se
di

m
en

ta
tio

n 
Cl

ea
r w

at
e

fli
gh

t 

Sl
ud

ge
 

po
t 

sc
ha

rg
e 

ra
ke

 
va

lv
e 

se
di

m
en

ta
tio

n
Cl

ea
r w

at
e

ch
ai

n 

Sl
ud

ge
 

po
t 

 

 is
ch

ar
eg

M
ot

or
 ca

rt
 

va
lv

e 

Sl
ud

ge
 

po
t 

ar
m

 

se
di

m
en

ta
tio

n 
Cl

ea
r w

at
e  

2）
C

on
ce

pt
io

n 
・

 S
et

tle
d 

sl
ud

ge
 

is
 

ca
ug

ht
 

in
to

 
th

e 
di

sc
ha

rg
e 

ho
pp

er
 

an
d 

di
sc

ha
rg

ed
 

by
 

op
en

/c
lo

se
 t

he
 h

an
d-

op
er

at
io

n 
 v

al
ve

 
by

 th
e 

op
er

at
or

 w
hi

ch
 is

 fu
rn

is
he

d 
m

or
e 

th
an

 6
0 

pc
s 

in
 th

is
 s

ys
te

m
. 

・
 T

o 
sl

ip
 

an
d 

fa
ll 

do
w

n 
th

e 
sl

ud
ge

, 
ho

pp
er

 a
ng

le
 s

ho
ul

d 
be

 k
ep

t 6
0 

de
gr

ee
. 

So
, 

ci
vi

l 
st

ru
ct

ur
e 

sh
ou

ld
 

be
 

ta
ll 

ap
pr

ox
. 3

m
 to

 k
ee

p 
th

e 
ho

pp
er

 a
ng

le
. 

・
 S

et
tle

d 
sl

ud
ge

 o
n 

th
e 

ba
si

n 
bo

tto
m

 i
s 

co
lle

ct
ed

 b
y 

th
e 

fl
ig

ht
 o

r 
ra

ke
 i

nt
o 

th
e 

sl
ud

ge
 

po
t 

an
d 

di
sc

ha
rg

ed
 

tr
ou

gh
 

4 
m

ot
or

-o
pe

ra
te

d 
va

lv
es

. 

・
 S

et
tle

d 
sl

ud
ge

 i
s 

co
lle

ct
ed

 b
y 

th
e 

ar
m

 
co

nn
ec

te
d 

to
 t

he
 m

ot
or

 c
ar

t 
in

to
 t

he
 

sl
ud

ge
 

po
t 

an
d 

di
sc

ha
rg

ed
 

tr
ou

gh
 

4 
m

ot
or

-o
pe

ra
te

d 
va

lv
e.

 

3）
D

is
ch

ar
ge

 c
ap

ac
ity

 
・

 D
is

ch
ar

ge
 c

ap
ac

ity
 i

s 
de

ci
de

d 
by

 v
al

ve
 

op
er

at
e 

in
te

rv
al

. 
・

 D
is

ch
ar

ge
 c

ap
ac

ity
 i

s 
de

ci
de

d 
by

 t
he

 
he

ig
ht

 
of

 
fl

ig
ht

 
or

 
ra

ke
, 

co
lle

ct
io

n 
sp

ee
d 

of
 c

ol
le

ct
or

. 

・
 D

is
ch

ar
ge

 c
ap

ac
ity

 is
 d

ec
id

ed
 b

y 
he

ig
ht

 
of

 s
ho

e 
pl

at
e 

of
 a

rm
, 

co
lle

ct
io

n 
sp

ee
d 

of
 m

ot
or

 c
ar

t. 
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Ty
pe

It
em

 
①

D
is

ch
ar

ge
 h

op
pe

r t
yp

e 
②

M
ec

ha
ni

ca
l c

ol
le

ct
or

 in
 th

e 
w

at
er

 
③

M
ec

ha
ni

ca
l c

ol
le

ct
or

 in
 a

ir
 

4）
Fu

nc
tio

n 
・

 S
lu

dg
e 

is
 

sl
ip

pe
d 

in
to

 
th

e 
sl

ud
ge

 
ho

pp
er

 w
ho

se
 a

ng
le

 i
s 

60
 d

eg
re

e 
an

d 
ga

th
er

ed
 in

to
 th

e 
he

ad
er

 p
ip

es
. 

・
 F

lig
ht

 s
ho

e 
or

 r
ak

e 
sh

oe
 a

re
 tr

av
el

ed
 o

n 
th

e 
ba

si
n 

bo
tto

m
 b

y 
th

e 
dr

iv
in

g 
ch

ai
n.

 
・

 C
ha

in
 e

xt
en

si
on

 o
cc

ur
re

d 
by

 t
he

 s
tr

ai
n 

is
 a

dj
us

te
d 

by
 th

e 
ho

ri
zo

nt
al

 ta
ke

-u
p.

 

・
 S

ho
e 

ha
ng

ed
 

by
 

lo
ng

 
ar

m
 

is
 

ri
ft

 
up

/d
ow

n 
by

 t
he

 m
ot

or
 d

ri
ve

 c
an

til
ev

er
 

an
d 

dr
ag

ge
d 

by
 c

ar
t. 

5）
M

ai
nt

en
an

ce
 

・
 I

t 
is

 n
ec

es
sa

ry
 t

o 
op

er
at

e 
m

or
e 

th
an

 
60

pc
s 

ha
nd

-o
pe

ra
te

d 
va

lv
e 

fo
r 

da
ily

 
op

er
at

io
n.

 
・

 D
ry

 c
on

di
tio

n 
m

ai
nt

en
an

ce
 i

s 
re

qu
ir

ed
 

on
es

 a
 y

ea
r. 

・
 S

lu
dg

e 
is

 e
as

ily
 s

lip
pe

d 
in

to
 th

e 
ho

pp
er

 
be

ca
us

e 
of

 
th

e 
sl

op
e 

(6
0 

de
gr

ee
) 

w
ith

ou
t a

ny
 h

el
p.

 
・

 D
is

ch
ar

ge
 

ca
pa

ci
ty

 
is

 
la

rg
e,

 
bu

t 
th

e 
am

ou
nt

 o
f d

is
ch

ar
ge

d 
w

at
er

 is
 to

o 
m

uc
h 

co
m

pa
re

d 
w

ith
 th

e 
ot

he
r t

yp
e.

 

・
 T

o 
ch

ec
k 

th
e 

su
bm

er
ge

d 
m

ai
n 

bo
dy

, d
ry

 
co

nd
iti

on
 m

ai
nt

en
an

ce
 is

 re
qu

ir
ed

. 
・

 D
ry

 
co

nd
iti

on
 

is
 

re
qu

ir
ed

 
fo

r 
re

pa
ir

 
w

or
ks

 b
ec

au
se

 m
ai

n 
bo

dy
 is

 s
ub

m
er

ge
d 

in
 th

e 
ba

si
n.

 
・

 D
ai

ly
 

or
 

w
ee

kl
y 

m
ai

nt
en

an
ce

 
is

 
re

qu
ir

ed
 b

ec
au

se
 t

he
re

 i
s 

m
ec

ha
ni

ca
l 

ro
ta

tio
n 

pa
rt

 o
n 

th
e 

w
at

er
 s

ur
fa

ce
. 

B
ut

 
th

es
e 

jo
bs

 a
re

 n
ot

 s
o 

se
ri

ou
s.

 
・

 D
is

ch
ar

ge
 c

ap
ac

ity
 is

 la
rg

e.
 

・
 I

t 
is

 e
as

y 
to

 m
ai

nt
ai

n 
be

ca
us

e 
m

ai
n 

bo
dy

 is
 o

n 
th

e 
w

at
er

 s
ur

fa
ce

. 
・

 B
ut

 m
ec

ha
ni

ca
l 

ca
nt

ile
ve

r 
is

 w
ea

k 
an

d 
w

ou
ld

 c
au

se
 tr

ou
bl

e.
 

・
 C

ar
t i

s 
a 

he
av

y 
st

ru
ct

ur
e 

be
ca

us
e 

of
 th

e 
la

rg
e 

sp
an

 o
f 

ba
si

n.
 T

hu
s,

 d
ri

vi
ng

 u
ni

t 
is

 m
as

si
ve

 a
nd

 s
uf

fi
ci

en
t 

m
ai

nt
en

an
ce

 
is

 re
qu

ir
ed

. 

6）
In

iti
al

 c
os

t 
Le

ss
 e

xp
en

si
ve

 th
an

 ③
 

Le
ss

 e
xp

en
si

ve
 th

an
 ③

 
M

os
t E

xp
en

si
ve

 

7）
M

ai
nt

en
an

ce
 c

os
t 

Le
ss

 e
xp

en
si

ve
 th

an
 ②

 
Le

ss
 e

xp
en

si
ve

 th
an

 ③
 

M
os

t E
xp

en
si

ve
 

8）
C

on
cl

us
io

n 
△

 
・

 I
ni

tia
l 

co
st

 i
s 

sm
al

l 
bu

t 
de

pt
h 

of
 b

as
in

 
w

ill
 b

e 
de

ep
er

th
an

 o
th

er
 m

et
ho

ds
 b

y 
ap

pr
ox

.3
m

. 
・

 6
0 

pc
s 

ha
nd

-o
pe

ra
te

d 
va

lv
es

 s
ho

ul
d 

be
 

op
en

/c
lo

se
 b

y 
th

e 
op

er
at

or
 d

ai
ly

. 
・

 D
is

ch
ar

ge
 

ca
pa

ci
ty

 
is

 
la

rg
e,

 
bu

t 
th

e 
am

ou
nt

 o
f d

is
ch

ar
ge

d 
w

at
er

 is
 la

rg
e.

 

◎
 

・
 I

ni
tia

l c
os

t i
s 

a 
lit

tle
 e

xp
en

si
ve

 
・

 M
ai

n 
bo

dy
 i

s 
su

bm
er

ge
d 

in
 t

he
 b

as
in

 
an

d 
dr

y 
co

nd
iti

on
 

m
ai

nt
en

an
ce

 
is

 
re

qu
ir

ed
 o

ne
s 

a 
ye

ar
. 

・
 D

is
ch

ar
ge

 
ca

pa
ci

ty
 

is
 

la
rg

e 
an

d 
th

e 
am

ou
nt

 o
f d

is
ch

ar
ge

 w
at

er
 is

 s
m

al
l. 

△
 

・
 I

ni
tia

l c
os

t i
s 

ex
pe

ns
iv

e 
・

 M
ai

n 
bo

dy
 i

s 
in

st
al

le
d 

in
 t

he
 a

ir.
 S

o,
 i

t 
is

 e
as

y 
to

 a
cc

es
s 

th
e 

m
ac

hi
ne

. 
B

ut
 t

he
 

m
ac

hi
ne

 
is

 
la

rg
e 

an
d 

he
av

y 
an

d 
m

ec
ha

ni
ca

l 
ca

nt
ile

ve
r 

is
 

w
ea

k 
an

d 
w

ou
ld

 
be

 
tr

ou
bl

ed
. 

Su
ff

ic
ie

nt
 

m
ai

nt
en

an
ce

 is
 re

qu
ir

ed
. 

・
 D

is
ch

ar
ge

 
ca

pa
ci

ty
 

is
 

la
rg

e 
an

d 
th

e 
am

ou
nt

 o
f d

is
ch

ar
ge

 w
at

er
 is

 s
m

al
l. 
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Ta
bl

e５
 

Sa
nd

 w
as

hi
ng

 m
et

ho
d 

Ty
pe

 
It

em
 

①
Su

rf
ac

e 
w

as
h 

+b
ac

k 
w

as
h 

ty
pe

 
②

A
ir

 w
as

h 
+b

ac
k 

w
as

h 
ty

pe
 

1）
st

ru
ct

ur
e 

ou
tli

ne
 

 
 

 

Sa
nd

 

G
ra

ve
l 

U
nd

er
 d

ra
in

 

Su
rf

ac
e 

w
as

h 
N

oz
zl

e 

 

 

Sa
nd

 

G
ra

ve
l 

Ai
r w

as
h 

no
zz

le
 

Ta
nk

 
D

ra
in

 p
la

te
 

2）
C

on
ce

pt
 

O
n 

th
e 

su
rf

ac
e 

of
 s

an
d 

la
ye

r, 
m

an
y 

sl
ud

ge
 is

 a
dh

er
ed

. S
o,

 
pr

es
su

re
d 

w
at

er
 is

 s
pr

ay
ed

 s
tr

on
gl

y 
on

 it
 a

nd
 b

re
ak

s 
th

e 
m

ud
 

la
ye

r. 
Th

is
 s

ur
fa

ce
 w

as
h 

co
m

bi
ne

d 
w

ith
  

ba
ck

w
as

h 
cl

ea
n 

up
 

sa
nd

 e
ff

ic
ie

nt
ly

. 
 

Th
e 

pr
es

su
re

d 
ai

r s
up

pl
ie

d 
fr

om
 a

ir
 w

as
h 

no
zz

le
 in

st
al

le
d 

un
de

r t
he

 g
ra

ve
l e

xp
an

ds
 th

e 
sa

nd
 la

ye
r a

nd
 a

t t
he

 s
am

e 
tim

e 
su

rf
ac

e 
sl

ud
ge

 is
 re

m
ov

ed
 b

y 
th

e 
ai

r b
ab

bl
e.

 T
he

se
 a

ir
 w

as
h 

be
fo

re
 d

oi
ng

 th
e 

ba
ck

w
as

h 
ef

fi
ci

en
tly

. 

3）
Fl

ux
 

( )
 in

di
ca

te
s 

th
e 

op
er

at
io

n 
tim

e 
Su

rf
ac

e 
w

as
h 

w
at

er
 fl

ux
 0

.1
5－

0.
2 

m
3 /m

in
・

m
2  

 
（

4-
6 

m
in
）

 
B

ac
k 

w
as

h 
w

at
er

 fl
ux

 0
.6
－

0.
9m

3 /m
in
・

m
2  

 
（

4-
6 

m
in
）

 

A
ir

 w
as

h 
ai

r f
lu

x：
0.

8－
1.

5m
3 /m

in
・

m
2 

 
（

ap
pr

ox
.5

 m
in
）

 
B

ac
k 

w
as

h 
w

at
er

 fl
ux

：
0.

6－
0.

9m
3 /m

in
・

m
2 

 
（

ap
pr

ox
.1

0 
m

in
）

 

4）
Fe

at
ur

es
 

・
 M

an
y 

sl
ud

ge
 o

n 
th

e 
sa

nd
 is

 d
es

tr
oy

ed
 b

y 
pr

es
su

re
d 

w
at

er
. 

So
, 

m
ud

 b
al

l 
is

 p
re

ve
nt

ed
 f

ro
m

 g
ro

w
in

g 
an

d 
cl

og
gi

ng
 

w
ou

ld
 b

e 
av

oi
de

d.
 

・
 S

ur
fa

ce
 w

as
h 

is
 n

ot
 j

us
t 

a 
su

pp
or

t 
sy

st
em

 b
ut

 a
 m

ai
n 

sy
st

em
 fo

r c
le

an
in

g.
 

・
 I

nf
lu

en
ce

 o
f 

su
rf

ac
e 

w
as

h 
re

ac
h 

ap
pr

ox
. 

10
 t

o 
20

cm
 

be
lo

w
 t

he
 s

an
d 

su
rf

ac
e.

 T
he

 b
ot

to
m

 o
f 

sa
nd

 l
ay

er
 i

s 

・
 S

up
pl

ie
d 

ai
r 

sp
re

ad
 u

ne
qu

al
ly

 a
nd

 p
ar

tia
lly

 c
on

ce
nt

ra
te

d 
in

to
 th

e 
sa

nd
 la

ye
r. 

・
 C

on
se

qu
en

tly
, e

ff
ic

ie
nc

y 
fo

r w
as

hi
ng

 is
 n

ot
 e

no
ug

h.
 

・
 A

nd
 s

lu
dg

e 
w

ou
ld

 a
cc

um
ul

at
e 

at
 th

es
e 

un
cl

ea
n 

ar
ea

s 
an

d 
m

ud
 b

al
l w

ou
ld

 g
ro

w
n-

up
. 

・
 M

uc
h 

ai
r 

re
m

ai
ns

 i
nt

o 
th

e 
sa

nd
 a

nd
 p

re
ve

nt
 t

he
 e

ff
ic

ie
nt

 
ba

ck
w

as
h

be
ca

us
e 

sa
nd

 f
ri

ct
io

n 
at

 b
ac

k 
w

as
h 

op
er

at
io

n 
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Ty
pe

 
It

em
 

①
Su

rf
ac

e 
w

as
h 

+b
ac

k 
w

as
h 

ty
pe

 
②

A
ir

 w
as

h 
+b

ac
k 

w
as

h 
ty

pe
 

fl
ui

di
ze

d 
ad

eq
ua

te
ly

 
by

 
ba

ck
w

as
h 

an
d 

sa
nd

/ 
w

at
er

 
cu

rr
en

t w
ou

ld
 c

le
an

 s
an

d 
by

 fr
ic

tio
n.

 
・

 R
ig

id
 p

er
fo

ra
te

d 
B

ro
ck

 i
s 

em
pl

oy
ed

 f
or

 d
ra

in
 s

ys
te

m
 

w
hi

ch
 w

ou
ld

 n
ot

 b
e 

de
st

ro
ye

d 
by

 s
an

d/
gr

av
el

 lo
ad

. 

lo
se

s 
by

 th
es

e 
ai

r. 
・

 S
an

d 
an

d 
gr

av
el

 i
s 

ea
si

ly
 r

em
ov

ed
 o

r 
su

pp
lie

d 
be

ca
us

e 
th

er
e 

is
 n

o 
su

rf
ac

e 
w

as
h 

pi
pi

ng
. 

5）
Ef

fi
ci

en
cy

 o
f c

le
an

in
g 

Ex
ce

lle
nt

 
G

oo
d 

6）
M

ai
nt

en
an

ce
 

・
 T

hi
s 

sy
st

em
 i

s 
ea

sy
 t

o 
m

ai
nt

ai
n 

be
ca

us
e 

su
rf

ac
e 

w
as

h 
pi

pe
 w

hi
ch

 p
er

io
di

ca
l 

ch
ec

k 
or

 r
ep

ai
r 

is
 r

eq
ui

re
d 

ar
e 

in
st

al
le

d 
on

 th
e 

sa
nd

. 
 

・
 T

hi
s 

sy
st

em
 i

s 
di

ff
ic

ul
t 

to
 m

ai
nt

ai
n 

be
ca

us
e 

ai
r 

w
as

h 
sy

st
em

 (
pi

pe
, 

no
zz

le
, 

et
c)

 w
hi

ch
 p

er
io

di
ca

l 
ch

ec
k 

or
 

re
pa

ir
 is

 re
qu

ir
ed

 a
re

 in
st

al
le

d 
un

de
r s

an
d.

 
・

 B
lo

w
er

 s
ho

ul
d 

be
 a

ls
o 

re
pa

ir
ed

 p
er

io
di

ca
lly

. 

7）
In

iti
al

 c
os

t 
 C

he
ap

er
 th

an
 ②

 
 M

or
e 

ex
pe

ns
iv

e 
th

an
 ①

 

8）
m

ai
nt

en
an

ce
 c

os
t 

C
he

ap
er

 th
an

 ②
 

M
or

e 
ex

pe
ns

iv
e 

th
an

 ①
 

9）
C

on
cl

us
io

n 
○

 
・

 E
xc

el
le

nt
 w

as
hi

ng
 e

ff
ic

ie
nc

y 
・

 E
as

y 
m

ai
nt

en
an

ce
 

・
 I

ni
tia

l c
os

t i
s 

ch
ea

pe
r. 

・
 M

ai
nt

en
an

ce
 c

os
t i

s 
ch

ea
pe

r. 

×
 

・
 W

as
hi

ng
 e

ff
ic

ie
nc

y 
is

 p
oo

r c
om

pa
re

d 
w

ith
 th

e 
ot

he
r t

yp
e.

 
・

 M
ai

nt
en

an
ce

 is
 d

iff
ic

ul
t. 

・
 I

ni
tia

l c
os

t i
s 

m
or

e 
ex

pe
ns

iv
e.

 
・

 M
ai

nt
en

an
ce

 c
os

t i
s 

m
or

e 
ex

pe
ns

iv
e.
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Ta
bl

e 
6 

Fi
lte

ri
ng

 S
ys

te
m

 
Ty

pe
It

em
 

1.
 B

al
an

ce
ab

le
 s

ys
te

m
 b

et
w

ee
n 

w
at

er
 le

ve
l a

nd
 h

ea
d 

lo
ss

 o
f s

an
d 

fi
lte

r 
2.

 F
lo

w
 ra

te
 o

r w
at

er
 le

ve
l c

on
tr

ol
 s

ys
te

m
 

Fl
ow

 ra
te

 c
on

tr
ol

 s
ys

te
m

 

 

A
t t

he
 d

ow
ns

tr
ea

m
 s

id
e,

 fl
ow

 m
et

er
 a

nd
 c

on
tr

ol
 v

al
ve

 a
re

 in
st

al
le

d.
 

Im
m

ed
ia

te
ly

 a
ft

er
 t

he
 b

ac
k 

w
as

h,
 v

al
ve

 i
s 

re
la

tiv
el

y 
cl

os
ed

 t
o 

in
cr

ea
se

 
th

e 
ar

tif
ic

ia
l h

ea
d 

lo
ss

. 
 

A
ft

er
 t

im
es

 p
as

s 
aw

ay
, 

th
e 

he
ad

 l
os

s 
or

ig
in

at
ed

 f
ro

m
 a

cc
um

ul
at

in
g 

th
e 

su
sp

en
de

d 
su

bs
ta

nc
e 

in
 w

at
er

 w
ou

ld
 b

e 
in

cr
ea

se
d 

an
d 

th
e 

va
lv

e 
w

ou
ld

 
be

 g
ra

du
al

ly
 o

pe
ne

d 
to

 k
ee

p 
th

e 
fl

ux
 c

on
st

an
t. 

W
at

er
 le

ve
l c

on
tr

ol
 

sy
st

em
 

 

1)
 S

tr
uc

tu
re

 
ou

tli
ne

 
A

t 
th

e 
do

w
ns

tr
ea

m
 s

id
e,

 T
he

 w
ei

r 
le

ve
le

d 
ov

er
 t

he
 s

an
d 

su
rf

ac
e 

is
 

in
st

al
le

d.
  

A
t t

he
 u

ps
tr

ea
m

 s
id

e,
 I

m
m

ed
ia

te
ly

 a
ft

er
 th

e 
ba

ck
 w

as
h,

 T
he

 w
at

er
 le

ve
l 

on
 t

he
 s

an
d 

fi
lte

r 
is

 b
al

an
ce

d 
w

ith
 h

ea
d 

lo
ss

 o
f 

sa
nd

 a
nd

 t
he

 f
or

m
er

 
w

ou
ld

 
gr

ad
ua

lly
 

as
ce

nd
 

in
 

th
e 

ba
si

n 
th

e 
la

tte
r 

or
ig

in
at

ed
 

fr
om

 
ac

cu
m

ul
at

in
g 

th
e 

su
sp

en
de

d 
su

bs
ta

nc
e 

in
 w

at
er

 w
ou

ld
 b

e 
in

cr
ea

se
d 

af
te

r 
tim

es
 p

as
s 

aw
ay

. 
A

t t
he

 d
ow

ns
tr

ea
m

 s
id

e,
 le

ve
l s

en
so

r a
nd

 c
on

tr
ol

 v
al

ve
 a

re
 in

st
al

le
d.

 
Im

m
ed

ia
te

ly
 a

ft
er

 t
he

 b
ac

k 
w

as
h,

 v
al

ve
 i

s 
re

la
tiv

el
y 

cl
os

ed
 t

o 
in

cr
ea

se
 

th
e 

ar
tif

ic
ia

l h
ea

d 
lo

ss
. 

 
A

ft
er

 t
im

es
 p

as
s 

aw
ay

, 
th

e 
he

ad
 l

os
s 

or
ig

in
at

ed
 f

ro
m

 a
cc

um
ul

at
in

g 
th

e 
su

sp
en

de
d 

su
bs

ta
nc

e 
in

 w
at

er
 w

ou
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Cost Estimation Borne by the Recipient Country 
 
The cost for undertakings to be borne by the Government of the Arab Republic of Egypt 
has been estimated as follows. 
 
1. To be borne by NOPWASD 
 
(1) Reclamation of the Project Site 

- Area to be reclaimed   : 21,270m2 
- Volume to be reclaimed   : 10,500m3 
- Unit price for reclamation  : 25LE/m3 

 Volume (m3) Unit Price (LE/m3) Amount (LE) 
Reclamation Work 10,500 25 262,500 

 

(2) Connecting electric line to the Project Site 
- Connection work of electric line 

 Length (m) Unit Price (LE/m) Amount (LE) 
Connection Work 2,300 x 2 feeders = 4,600 100 460,000 

- Installation of control board 
 Quantity (pc) Unit Price (LE/pc) Amount (LE) 

Installation of Control Board 2 70,000 140,000 

 

(3) Connecting telephone line to the Project Site 
 Quantity (line) Unit Price (LE/line) Amount (LE) 

Connection of Telephone Line 2 5,000 10,000 

 

(4) Outdoor lighting 
 Quantity (Lot) Unit Price Amount (LE) 

Installation of Outdoor Lighting 1 --- 300,000 

 

(5) Fence and gate 
 Quantity Unit Price Amount (LE) 

Construction of Fence 800 m 200 LE/m 160,000 

Installation of Gate 1 Lot 40,000 LE 40,000 
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(6) Guard house 
 Quantity Unit Price Amount (LE) 

Construction of Guard House 1 Lot --- 90,000 

 

(7) Water transmission facilities 

1) Water transmission mains 
Diameter (mm) Material Quantity (m) Unit Price (LE/m) Amount (LE) 

1200 DCI 4,200 1,600 6,720,000 
1000 DCI 8,600 1,200 10.320,000 

600 DCI 3,550 800 2,840,000 
500 DCI 2,000 650 1,300,000 
400 PVC 7,000 500 3,500,000 
300 PVC 14,200 350 4,970,000 
200 PVC 7,500 150 1,125,000 
150 PVC 5,000 90 450,000 

Total    31,225,000 
 

2) Water reservoir 
Capacity (m3) Quantity (pc) Unit Price Amount (LE) 

1,000 1 --- 800,000 
 

Therefore, the total cost to be borne by NOPWASD is summarized as follows. 
 Item Amount (LE) 

(1) Reclamation of the Project Site 262,500 
(2) Connecting electric line to the Project Site 600,000 
(3) Connecting telephone line to the Project Site 10,000 
(4) Outdoor lighting 300,000 
(5) Fence and gate 200,000 
(6) Guard house 90,000 
(7) Water transmission facilities 32,025,000 
 Total 33,487,500 

 

2. To be borne by SHEGAWASD 
Main undertaking by SHEGAWASD is the construction and rehabilitation of water 
distribution network in Hihya City and 28 village groups.  The cost for this work 
is estimated as follows. 

Diameter (mm) Material Quantity (m) Unit Price (LE/m) Amount (LE) 
300 PVC 25,000 350 8,750,000 
200 PVC 20,000 150 3,000,000 
150 PVC 10,000 90 900,000 
100 PVC 7,000 70 4,900,000 

Total    17,550,000 
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