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g 
ti
m
in
gs

R
e
ve
n
u
e
 r
e
ce
iv
e
d

1
,0
0
0
,0
0
0
 y
e
n

Ex
p
e
n
d
it
u
re
 p
ai
d

9
0
0
,0
0
0
ye
n

Su
rp
lu
s

1
0
0
,0
0
0
ye
n

Re
ve
nu

e
1
,0
0
0
,0
0
0
 

ye
n

Ex
pe

nd
itu

r
e

9
0
0
,0
0
0
ye

n

R
ev
e
n
u
e 
re
ce
iv
e
d

1
,0
0
0
,0
0
0
 y
e
n

A
m
o
u
n
t 
p
ai
d

9
0
0
,0
0
0
ye
n

A
m
o
u
n
t 
n
o
t 
p
ai
d

5
0
0
,0
0
0
ye
n

A
cc
o
u
n
t

re
ce
iv
ab

le
1
0
0,
0
0
0y
en

R
e
v
e
n
u
e

1
,1
0
0
,0
0
0
 

ye
n

Ex
pe

nd
itu

re
1
,4
0
0
,0
0
0
 y
e
n

Lo
ss

3
0
0
,0
0
0
ye
n
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p
o

lit
a

n
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o
ve

rn
m

en
t.

 A
ll 

ri
g

h
ts

 r
e

se
rv

ed
.

D
u
al
 b
u
d
ge
ti
n
g 
sy
st
em

s:
・

O
p
er
at
in
g 
re
ve
n
u
e 
an

d
 e
xp
en

d
it
u
re
 

・
C
ap

it
al
 r
ev
en

u
e 
an

d
 e
xp
en

d
it
u
re

(2
) 
B
u
d
ge
ti
n
g 
in
 d
u
al
 s
ys
te
m
s:
 “
o
p
er
at
in
g 
re
ve
n
u
e 
an

d
 

ex
p
en

d
it
u
re
” 
an

d
 “
ca
p
it
al
 r
ev
en

u
e 
an

d
 e
xp
en

d
it
u
re
”

In
 c
o
rp
o
ra
te
 a
cc
o
u
n
ti
n
g,
 p
e
ri
o
d
ic
al
ly
 c
al
cu
la
te
d
 p
ro
fi
t 
an

d
 lo
ss
 

sh
al
l b
e
 id
e
n
ti
fi
e
d
 in
 c
la
ss
if
ic
at
io
n
 o
f 
in
co
m
e
 a
n
d
 e
xp
e
n
d
it
u
re
 

In
to
 t
h
e
 f
o
llo

w
in
g:

1
)
Th

o
se
 b
as
e
d
 o
n
 p
ro
fi
t 
&
 lo
ss
 t
ra
n
sa
ct
io
n
 in
 t
h
e 
cu
rr
e
n
t 

fi
sc
al
 y
e
ar

2
)
Th

o
se
 in
 t
ra
n
sa
ct
io
n
 r
e
la
te
d
 t
o
 r
is
e
 o
r 
fa
ll 
o
f 
in
ve
st
m
e
n
t 

am
o
u
n
t 
(c
ap

it
al
 t
ra
n
sa
ct
io
n
)

C
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p
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t.

 A
ll 
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g

h
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 r
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o
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p
o

lit
a

n
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o
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rn
m

en
t.

 A
ll 

ri
g

h
ts

 r
e

se
rv

ed
.

Capital  expense
G
o
ve
rn
m
en

t 
A
cc
o
u
n
ti
n
g

P
u
b
lic
 E
n
te
rp
ri
se
  A

cc
o
u
n
ti
n
g

C
u
rr
e
n
t

ex
p
e
n
d
it
u
re

P
ri
n
ci
p
al
 

re
p
ay
m
en

t

C
o
st
s 
 o
f 

co
n
st
ru
ct
io
n
/

im
p
ro
ve
m
en

t

A
n
n
u
al
 

ex
p
e
n
d
it
u
re

C
u
rr
e
n
t

in
co
m
e

Lo
ca
l b

o
n
d
s

A
n
n
u
al

in
co
m
e

Fi
n
an

ci
n
g 
fr
o
m
 

ge
n
e
ra
l a
cc
o
u
n
t

G
o
ve
rn
m
e
n
t 
su
b
si
d
y

La
b
o
r 
co
st
s

R
e
p
ai
ri
n
g 

co
st
s

In
te
re
st
 

p
ay
m
e
n
t,
 

et
c.

W
at
e
r 
ch
ar
ge
 

in
co
m
e

In
te
re
st
 

re
ce
iv
ab

le
,

et
c.

P
ri
n
ci
p
al
 

re
p
ay
m
e
n
t

C
o
st
s 
 o
f 

co
n
st
ru
ct
io
n
/

im
p
ro
ve
m
en

t

C
o
rp
o
ra
te
 

b
o
n
d
s

Fi
n
an

ci
n
g 
fr
o
m

ge
n
er
al
 a
cc
o
u
n
t

G
o
ve
rn
m
e
n
t 
su
b
si
d
y

D
ep

re
ci

at
io

n
 

co
st

, e
tc

.

C
ap

it
al
 

in
co
m
e
 a
n
d
 e
xp
e
n
se

O
p
er
at
in
g 

in
co
m
e
 a
n
d
 e
xp

en
se

C
ap

it
al
 

ex
p
e
n
se

C
ap

it
al
 

in
co
m
e
 

Capital income

O
p
er
at
in
g 

in
co
m
e
 

O
p
er
at
in
g 

ex
p
e
n
se
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se
rv

ed
.

Ca
pi
ta
l R

ev
en

ue
 a
nd

 E
xp

en
di
tu
re

In
 t
h
is
 s
ys
te
m
: C

ap
it
al
 R
ev
e
n
u
e
 a
n
d
 E
xp
e
n
d
it
u
re
,

・
Ex
p
e
n
d
it
u
re
s 
in
 t
h
e
 c
u
rr
e
n
t 
ye
ar
 a
re
 c
ar
ri
e
d
 o
ve
r 
to
 b
o
o
k 
   
 

la
te
r 
af
te
r 
n
ex
t 
ac
co
u
n
ti
n
g 
p
e
ri
o
d
, a
n
d
 a
re
 b
al
an

ce
d
 w
it
h
 

fu
tu
re
 r
e
ve
n
u
e

・
C
o
rp
o
ra
te
 b
o
n
d
s/
lo
an

s

・
G
o
ve
rn
m
en

t 
su
b
si
d
ia
ry

・
M
o
n
e
y 
tr
an

sf
e
rr
e
d
 f
ro
m
 

ge
n
e
ra
l a
cc
o
u
n
t

C
ap

it
al
 in
co
m
e

・
C
o
st
s 
o
f 
co
n
st
ru
ct
io
n
/f
ac
ili
ty
 

im
p
ro
ve
m
en

t
(c
o
n
st
ru
ct
io
n
 o
f 
w
at
e
r 
p
u
ri
fi
ca
ti
o
n
 

p
la
n
t,
 in
st
al
la
ti
o
n
 o
f 
w
at
e
r 

d
is
tr
ib
u
ti
o
n
 p
ip
es
, e
tc
.)

・
R
e
p
ay
m
e
n
t 
o
f 
co
rp
o
ra
te
 

b
o
n
d
s/
lo
an

s

C
ap

it
al
 e
xp
e
n
d
it
u
re
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p
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 r
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 r
e

se
rv

ed
.

Op
er
at
in
g R

ev
en

ue
 a
nd

 E
xp

en
di
tu
re

In
 t
h
is
 s
ys
te
m
: O

p
e
ra
ti
n
g 
R
ev
e
n
u
e
 a
n
d
 E
xp
e
n
d
it
u
re
,

・
Ex
p
en

d
it
u
re
s 
ar
e
 b
o
o
ke
d
 in
 t
h
e
 c
u
rr
e
n
t 
ye
ar
, a
n
d
 a
re
   
 b
al
an

ce
d
 

w
it
h
 r
ev
e
n
u
es
 in

 t
h
e
 s
am

e
 c
u
rr
e
n
t 
ye
ar
.

・
P
ro
fi
t 
&
 L
o
ss
 C
al
cu
la
ti
o
n
 is
 m

ad
e
 b
as
e
d
 o
n
 t
h
is
 O
p
e
ra
ti
n
g 

R
ev
e
n
u
e
 a
n
d
 E
xp
e
n
d
it
u
re
 a
cc
o
u
n
ti
n
g

・
O
p
e
ra
ti
n
g 
in
co
m
e

(w
at
er
 c
h
ar
ge
 r
ev
en

u
e
, e
tc
.)

・
N
o
n
‐o
p
er
at
in
g 
in
co
m
e

(i
n
te
re
st
 r
ec
e
iv
e
d
, e
tc
.)

・
Ex
tr
ao

rd
in
ar
y 
p
ro
fi
t

O
p
e
ra
ti
n
g 
In
co
m
e

・
O
p
e
ra
ti
n
g 
ex
p
e
n
se

(c
o
st
s 
o
f 
 r
e
p
ai
ri
n
g 
w
o
rk
s,
 e
n
er
gy
 a
n
d

ch
em

ic
al
s,
 d
ep

re
ci
at
io
n
 c
o
st
s,
 e
tc
.9

・
N
o
n
‐o
p
er
at
in
g 
ex
p
en

se
(i
n
te
re
st
 p
ai
d
, e
tc
.)

・
Ex
tr
ao

rd
in
ar
y 
lo
ss

O
p
e
ra
ti
n
g 
Ex
p
e
n
se
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 r
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p
o
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a

n
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o
ve
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m

en
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 A
ll 

ri
g

h
ts

 r
e

se
rv

ed
.

(3
) 
B
al
an

ce
 S
h
ee

t
(C
o
n
ce
p
ts
 o
f 
as
se
ts
, l
ia
b
ili
ti
es
 a
n
d
 e
q
u
it
y)

Fi
n
an

ci
al
 p
o
si
ti
o
n
 s
ta
te
m
en

t
=
 B

al
an

ce
 S
h
ee

t 
(B
S)

“A
ss
et
s 
“ 
an

d
 “
Li
ab

ili
ti
es
 +
 E
q
u
it
y 
“ 

sh
al
l b
e 
al
w
ay
s 
b
al
an

ce
d
.

A
ss
et
s 
–
Li
ab

ili
ti
es
 =
 E
q
u
it
y

(A
ss
et
s 
= 
Li
ab

ili
ti
es
 +
 E
q
u
it
y)

C
o

p
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ig
h
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©
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01
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o
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p
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lit
a
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o
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m
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 A
ll 

ri
g

h
ts

 r
e

se
rv

ed
.

[i
m
a
g
e]

B
S 
sh
o
w
s 
th
at
 “
A
ss
et
s”
 ,i
n
cl
u
d
in
g 
ca
sh
, b

u
ild
in
gs
, e
tc
., 
ar
e 
 o
b
ta
in
ed

 a
n
d
 

ac
cu
m
u
la
te
d
 d
e
p
en

d
in
g 
 o
n
 t
h
e 
am

o
u
n
t 
o
f 
“l
ia
b
ili
ti
es
”,
 in

cl
u
d
in
g 
co
rp
o
ra
te
 

b
o
n
d
s,
 e
tc
., 
an

d
 “
eq

u
it
y”
, I
n
cl
u
d
in
g 
 c
ap

it
al
,  
re
se
rv
ed

 f
u
n
d
s,
 e
tc
.

A
ss
et
s

1
0
0

Eq
u
it
y

6
0

Li
ab

ili
ti
e
s

4
0

Fi
xe
d
 a
ss
et
s 

(l
an

d
s,
 b
u
ild

in
gs
, 

e
tc
.)

C
u
rr
en

t 
as
se
ts
 

(c
as
h
, e
tc
.)

Fi
xe
d
 li
ab

ili
ti
e
s 
(c
o
rp
o
ra
te
 b
o
n
d
s,
 

re
se
rv
es
, e

t.
) 

C
u
rr
e
n
t 
lia
b
ili
ti
e
s 
(a
cc
o
u
n
t 

p
ay
ab

le
, e
tc
.)

D
e
fe
rr
e
d
 in
co
m
e
 (
lo
n
g‐
te
rm

 
ad

va
n
ce
 p
ay
m
e
n
t,
 e
tc
.)

C
ap

it
al
 s
to
ck

Su
rp
lu
s/
P
ro
fi
t

C
ap

it
al
 s
u
rp
lu
s

R
e
ta
in
e
d
 e
ar
n
in
gs

A
lw
ay
s 
b
al
an

ce
d
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ll 
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h
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 r
e
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rv

ed
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(4
) 
C
o
n
ce
p
t 
o
f 
Pe

ri
o
d
ic
al
 A
cc
o
u
n
ti
n
g 
(c
o
st
 a
llo

ca
ti
o
n
)

In
 c
o
rp
o
ra
te
 a
cc
o
u
n
ti
n
g 
p
ra
ct
ic
e
, 

･
A
m
o
n
g 
ex
p
e
n
d
it
u
re
s 
in
 a
 c
u
rr
e
n
t 
ye
ar
, o

n
ly
 p
o
rt
io
n
s 
th
at
 a
re
 

d
e
e
m
e
d
 t
o
 c
o
n
tr
ib
u
te
 t
o
 b
ri
n
g 
ab

o
u
t 
so
m
e
 in
co
m
e
s 
in
 t
h
e
 c
u
rr
en

t 
ac
co
u
n
ti
n
g 
ye
ar
 s
h
al
l b
e
 b
o
o
ke
d
  a
s 
ex
p
e
n
d
it
u
re
s,
 o
r 
sh
al
l b
e
 

ex
p
e
n
se
d
, i
n
 t
h
e
 c
u
rr
e
n
t 
ye
ar
, a
n
d

･
O
th
e
r 
p
o
rt
io
n
 o
f 
ex
p
e
n
d
it
u
re
s 
th
at
 a
re
 c
o
rr
e
sp
o
n
d
e
d
 t
o
 

re
ve
n
u
e
s 
ac
cr
u
e
d
 la
te
r 
af
te
r 
th
e
 n
ex
t 
ac
co
u
n
ti
n
g 
ye
ar
 s
h
al
l b

e
 

ca
rr
ie
d
 o
ve
r 
to
 b
e
 b
o
o
ke
d
 in

 t
h
e
 la
te
r 
ac
co
u
n
ti
n
g 
ye
ar
.
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 A
ll 

ri
g

h
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 r
e

se
rv

ed
.

Pe
ri
o
d
ic
al
 A
cc
o
u
n
ti
n
g 
(c
o
st
 a
llo
ca
ti
o
n
)

Ac
co

un
ti

ng
 

ye
ar

2
0
1
5

2
0
1
5

2
0
1
6

2
0
1
7

2
0
1
8

1
8

1
8

1
88

1
8

1
8

1
8

1
8

1
8

[E
xa
m
p
le
] 
P
u
rc
h
as
e
 a
 v
e
h
ic
le
 p
ri
ce
d
 a
t 
8
0
0
,0
0
0
 y
e
n
 a
n
d
  o
f 
4
 y
ea
rs
’  
 

d
u
ra
b
le
 y
e
ar
 


Ef
fe
ct
s 
o
f 
ex
p
e
n
d
it
u
re
 o
f 
8
0
0
,0
0
0
 y
e
n
 w
ill
 

co
n
ti
n
u
e
 f
o
r 
4
 y
e
ar
s 

8
0
0
,0
0
0
 y
e
n
 ‐
8
0
,0
0
0
 y
en

 o
f 
st
at
u
to
ry
 r
es
id
u
al
 v
al
u
e
 (
1
0
%
) 
=
 7
2
0
,0
0
0
 y
en

7
2
0
,0
0
0
 y
e
n
/4
 y
e
ar
s’
 d
u
ra
b
le
 li
fe
 =
 1
8
0
,0
0
0
 y
e
n
/y
ea

r 
sh
al
l b

e
 b
o
o
ke
d
 a
s 

Ex
p
e
n
d
it
u
re

B
o
o
ke
d
 a
s 
A
ss
et

P
ro
p
er
ty
: ¥

8
0
0
,0
0
0
 

80
0
,0
0
0
 y
e
n

B
o
o
ke
d
 a
s 
Ex
p
e
n
d
it
u
re

D
e
p
re
ci
at
io
n
 c
o
st
: ¥

1
8
0
,0
0
0
/y
e
ar
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 A
ll 

ri
g

h
ts

 r
e

se
rv

ed
.

(5
) 
Em

p
h
as
is
 b
o
th
 o
n
 B
u
d
ge
t 
an

d
 C
lo
si
n
g

・
M
aj
o
r 
em

p
h
as
is
 o
n
 c
o
n
tr
o
l o

f 
an

n
u
al
 e
xp
en

d
it
u
re
s

(U
n
cl
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RECORDS OF PROJECT ACTIVITIES

PROJECT FOR IMPROVEMENT  OF WATER SUPPLY MANAGEMENT OF YCDC

Project Period:  June 2015 – June 2021

Cooperation by: TEC INTERNATIONAL CO., LTD. (TECI)
TOKYO SUIDO SERVICES., LTD. (TSS)
PUBLIC UTILITY SERVICES CENTER CO., LTD. (PUC)

Under: Technical Cooperation by JAPAN INTERNATIONAL COOPERATION AGENCY
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1. OUTLINE OF THE PROJECT

3

OUTLINE OF THE PROJECT

Name The Project for Improvement of Water Supply Management of
YCDC

Overall goal Water supply services provided by YCDC are enhanced.

Project purpose Capacity of YCDC on the management of water supply service is
improved.

Outputs

1. Capacity of YCDC on institutional management of water
supply utility is improved.

2. Capacity of YCDC on NRW management is improved.
3. Capacity of YCDC on water quality management is improved.

Project target 
area Greater Yangon Area

Implementing
Organization

Water Resource and Water Supply Authority (WRAWSA),
Yangon City Development Committee (YCDC)

4
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「技術移転活動記録」の訳についてどなたかアイディアください。

2. OUTPUT 1

Capacity of YCDC on institutional management 
of water supply utility is improved

5

1‐1 PREPARE OVERALL NEW 
ORGANIZATION STRUCTURE

6
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1‐1‐1 FUTURE IMAGE OF WRAWSA (1)

 Outcome
Future image of WRAWA

Strategic map of future image

Proposed institutional organization of WRAWSA

New establishment and integration

 Water Treatment Section, GIS Section, Water Resource 
Conservation and Water Quality and Monitoring 
Section, Water resource section, NRW Management 
Section, Planning Section, Human Resource 
Development Section, Customer Service Division, 
Customer Service Management Section, public 
Relation Section

 Prepared Materials
Future Image of WRAWA

Strategic Map of Future Image by 4 Perspectives

Proposal of New Organization Structure
Future Image of WRAWA

7

1‐1‐2 PROPOSED NEW ORGANIZATION STRUCTURE

Existing section, division

New section, division

Integration of existing section, division
8
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1‐1‐3 PROPOSED OF ORGANIZATIONAL REFORM BY 
YCDC

 Proposal of organizational 
reform for overall YCDC
7 Authorities and 3 Sections

WRAWSA will be divided into 
2 parts: Waterworks and 
Wastewater Management

9

1‐2 ESTABLISHING THE 
PLANNING SECTION

10
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1‐2‐1  ESTABLISHING THE PLANNING SECTION IN 
WRAWSA

 Outcome

• The staff members were appointed by an official order of 
WRAWSA.

Name Full‐time Part‐time Remarks

U ZawMin ✔

U Than Han ✔

Daw Khin San Win, ✔

Daw Khaing Khaing Soe ✔
Study in 
Japan

Daw Naw Ellinar ✔

U Tun Tun Hlaing ✔

Daw Sandar Myint Lwin ✔

Daw Kyawt Kay Khine ✔

Daw Soe Yu New ✔

Daw Aye Aye Kyu ✔

Daw Khin Eindra Htun ✔

 Appointed members

11

1‐2‐2  DEFINING THE DIVISION OF DUTIES OF THE 
PLANNING SEC. (1)

 Outcome

• The division of duties of the Planning Sec. were defined.

Section Head

(1)

Section Head

(1)

Management Planning 
(7)

Management Planning 
(7)

Facility Planning 
(10)

Facility Planning 
(10)

Water Distribution 
(3)

Water Distribution 
(3)

Water Production 
(3)

Water Production 
(3)

Water Demand 
and Supply (3)
Water Demand 
and Supply (3)

 Composition of Planning Sec.

12
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1‐2‐2  DEFINING THE DIVISION OF DUTIES OF THE 
PLANNING SEC. (2)

Unit Duties
Management 
Planning (7)

 Planning and Monitoring
• Formulating overall vision& mission, policy and strategy for top management
• Developing overall management plan (non‐technical) of waterworks in short‐, mid‐

and long‐term
• Identifying problematic areas in the operations
• Study, analysis and data collection on management plan
• Monitoring, evaluation and improvement of plans (PDCA)

 Database management
• Preparing non‐ technical database system
• Developing and implementing performance bench marking systems comparable 

to good international standards
 Regulation, guidelines, standards and manuals (RGSM)

• Management of existing RSGM/ SOP 
• Developing RSGM/ SOP and authorization
• Modifying/ updating RSGM/ SOP

 Overall coordination with other sections and units with information collection

 Duties of Planning Sec. (1/2)

13

1‐2‐2  DEFINING THE DIVISION OF DUTIES OF THE 
PLANNING SEC. (3)

 Duties of Planning Sec. (2/2)

Unit Sub‐Unit Duties

Facility 
Planning (9)

Water Demand 
and Supply (2)

Planning of water supply and demand plan
Planning of reservoir, intake, conveyance, production, 

transmission development
Planning of distribution facilities development 
Overall coordination wit other sections and units
Control of technologies to be adopted 
Evaluation of materials (pipe, accessories, etc) and water 

supply technologies
Preparation of technical guidelines and standards
Study and research on water supply technologies
Safety measure of construction
 IT for technical database system

Water Production 
(3)

Water 
Distribution (3)

14
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1‐3 ESTABLISHING CUSTOMER 
SERVICE DIVISION

15

1‐3‐1 ESTABLISHING CUSTOMER SERVICE DIVISION

 Outcome
New organization structure of Customer Service Division

Strengthening of leadership. Currently, 10 members are working, 
among them 7 members are full time staff.

Organization chart of 
Customer Service Division

Photo of Kick‐off meeting by Customer Service Division

16
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1‐3‐2  DEFINE THE DIVISION OF DUTIES OF THE 
CUSTOMER SERVICE DIVISION (1)

 Outcome
Duties of the Customer Service 

Division (Customer Service 
Management Section and Public 
Relation Section)

 Prepared Materials
Duties of Division

Duties of the Customer Service Division

Customer Service Management Section
(1) Planning and Customer Data sub‐section

 to plan a new work process to improve billing and collection work
 to make manual for billing and collection, and improve it
 to lead introducing e‐Government water tariff billing system

(2) Billing sub‐section
 transfer of all the computer section’s work

(3) Collection sub‐section
 to transfer a part of the finance section’s work such as confirmation of tariff revenue

(4) Customer Statistics sub‐section
 to make statistics of tariff such as customer number, consumption volume, tariff billing,

revenue, non‐payment
 to make monthly report and annual report regarding water tariff

(5) Township support sub‐section
 to support Township when new work process is introduced
 to support Township when difficult events happened
 to conduct and implement training course for billing and collection work of Township

Public Relation Section
(1) Office Management Sub‐Section

 Overall office management of public relations
 Overall management of customer service works

(2) Public Relation Sub‐Section
 Planning, research, coordination for improvement of customer satisfaction
 Public relations and information disclosure on water supply, sewerage and sanitation

(3) Complaints Management Sub‐Section
 Overall management of customer complaints
 Prepare the report of received complaints 17

1‐3‐2  DEFINE THE DIVISION OF DUTIES OF THE 
CUSTOMER SERVICE DIVISION (2)

 Outcome
Survey of existing customer data system and e‐

Government System

Identification of the issues and preparation of 
Data System improvement Plan

Decide the priority of Customer Service Division

 Prepared Materials
Data System improvement Plan

Data System Improvement Plan

Customer Service Division’s Priority 18
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1‐3‐3  ESTABLISH OPERATION SYSTEM OF THE CUSTOMER 
SERVICE DIVISION

 Outcome
Customer management and billing/collection data system is 

developed

Billing/collection work is improved

Function of the Customer Service Management Section is 
enhanced

 T/S Officer’s Meeting is established

 Prepared Materials
Manuals for meter reading, tariff collection

SOP for tariff collection processing standard

SOP for customer management and tariff collection system 
operation procedure

Screen of Customer list

Photo of Seminar for manuals 19

1‐4 DEVELOPING AND MONITORING 
PERFORMANCE INDICATORS (PIS)

20
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1‐4‐1 REVIEWING THE CURRENT METHOD OF 
CALCULATION AND MONITORING OF PERFORMANCE 
DATA ON WATERWORKS

 Outcome
The existing PIs and data and its reporting 

system are summarized and reviewed

D ata M onitoring D ata

R eservoir S torage C apacity of each reservoir W ater level and depth

S torage curve P recipitation

P um p operation hour (P S )

E lectrical B reakdow n records (P S )

W TP B ack w ashing tim e A C H  D osing rate

E lectricity P ow er C onsum ption

W ater Q uality

  - Turbidity (raw , treated), P H , tem p., A lkalinity

P um ping O peration H ours

E lectricity C onsum ption

Flow   - inflow , out flow

P um p and M ortor

   - A m pere m eter reading

   - voltage reading

   - frequency

Transform er

   - tem perature

   - voltage (inlet, outlet)

P ressure

S torage capacity W ater level

A ge V alve C ontrol

P um ping H ours

E lectricity C onsum ption

G round W ater Q uality (three tim es per year)

   - 15 param eters

D istribution P ipe size P ressure (som e pts)

P ipe length Leakage repair record of m ain transm ission pipe

P ipe m aterials

S ervice

R eservoir

U nderground

W ater

E xisting

Existing Indicators and Data

Existing Reporting System

21

1‐4‐2 CONDUCTING TRAINING OF TRAINERS ON THE 
CALCULATION AND MONITORING OF 
PERFORMANCE INDICATORS (PIS)

 Outcome
Training of trainers on monitoring PIs was 

comprehensively carried out after setting  PIs.

 The trainers understood on the purpose of 
benchmarking, collection methods, meaning of 
PIs, composition of data sheet, data input method, 
and data collection system etc.

2 middle class staffs primarily provided trainings 
as trainers to T/S and District offices, and other 
relevant sections.

In Term2, young staff members provided trainings 
also to T/S and District offices.

Training of Trainers in Planning Sec.
22
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1‐4‐3  IDENTIFYING THE IMPORTANT AND AVAILABLE 
PERFORMANCE INDICATORS TO BE MONITORED

 Outcome
PIs data sheets were developed by categorizing 

water supply services into 7 areas

Area Composition sheet
1. Water Supply Service ・Water Supply Service

2. Production and 
Transmission

・Production (Reservoir, WTP, Underground))
・Water Flow Measurement
・Transmission System

3. Distribution ・Distribution and NRW
4. Water Quality ・Water Quality Summary

・Water Quality (Monthly)
・Water Quality (Weekly)
・Water Quality (Nyaughnapin)

5. Sales and Collection ・Sales and Collection (Summary)
・Sales and Collection (Data)

6. Finance ・Finance (Summary)
・Finance

7. Admi & HRD ・Administration and Human Resource
・Human Resource Development (Sub‐sheet)

2. Production (Reservoir, WTP, underground water)
Reservoir Division, Electrical and Mechanical Division

KPI N Performance Indicators (PIs) Unit Jan Dec
31 31

A Data 　

P1 Reservoir
P1-1 Gyobyu Reservoir

Design (fixed)
1 Design high water level (Spill way) m
2 Design low water level m

3 Design storage capacity (full) m3

Monitoring data
4 Average monthly water level m
5 Minimum water level m
6 Maximum water level m
7 Water level at the end of month m
8 Average storage volume m3

9 Storage volume at the end of month m3

10 Monthly precipitation mm
P1-2 Phugyi Reservoir

Design (fixed)
1 Design high water level (Spill way) m
2 Design low water level m
3 Design storage capacity (full) m3

Monitoring data
4 Average monthly water level m
5 Minimum water level m
6 Maximum water level m
7 Water level at the end of month m
8 Average storage volume m3

9 Storage volume at the end of month m3

10 Monthly precipitation mm

5. Sales & Collection (Summary)
Computer Section & Finance

KPI N Performance Indicators (PIs) Unit Jan Feb Mar Apr May

31 28 31 30 31

C Ratio 　

C15-1 C15-1 Metering ratio (by total connection) %

C15-2 Metering ratio (by total bills) %

C15-3 C15-3 Operating metering rat io (by total connection) %

C15-4 Operating metering rat io (by total bills) %

C16 C16 Billing ratio  in number %

C17-1 Collection ratio in number %

C17-2 C17-2 Collection ratio in amount %

C18-1 Outstanding ratio in number %

C18-2 C18-2 Outstanding ratio in amount %

C19-1 Monthly water consumption (metered) m3/month

C19-2 C19-2 Daily water consumption (metered) m3/d(MGD)

C20 C20 Daily water consumption per connection L/conn/d

C21-1 Average tariff revenue per connection (total connection) Kyat/conn

C21-2 C21-2 Average tariff revenue per connection (billed connection) Kyat/conn

C22 C22 Average tariff revenue per unit water consumption Kyat/m3

C23 C23 days

C24 C24 Service coverage rate %

Prepared by: Checked by:
Date: Date:
Received by (Division ACE) 
Date:

Collection period of account receivable (Outstanding bill
amount)

PIs Datasheet

Composition of PIs Datasheet

23

1‐4‐3  IDENTIFYING THE IMPORTANT AND AVAILABLE 
PERFORMANCE INDICATORS TO BE MONITORED

 Outcome
 Sixty (60) Key Performance Indicators 

(KPIs) were selected from the PIs as basic 
PIs. 

Fifteen (15) KPIs were identified as 
Management KPIs (MKPIs) 

Sq/N Symbol Indicators Unit IBNET
1. Water Supply Service

1 S1 Service population
'000 
inhabitants

IBNET 40

2 S2 Total connections Nb. IBNET 41
3 S28 Service coverage rate % IBNET 1.1

2. Production & Transmission 
4PT4-4 Daily average total production m3/day

3. Distribution & NRW
5 D9 NRW % IBNET 6.1
6 D14 The number of repaired pipe breaks per km Nb./ km

4. Water Quality 

7 Q7-2
Compliance ratio of monthly water test at tap 
water in TS (turbidity)

%

8
Compliance ratio of monthly water test at tap 
water in TS (residual chlirine)

% IBNET 65

5. Sales & Collection

9 C15-3
Operating metering ratio (by total 
connection)

% IBNE
T 7.1

10 C17-2 Collection ratio in amount %
6. Finance

11 F5 Operating ratio (Operating cost coverage) % IBNE
T 24.1

12 F9 Average revenue per m3 sold 
Kyat/m3 water 
sold

IBNE
T 18.1

13 F12 Unit operational cost for water sold
Kyat/m3 water 
sold

IBNE
T 11.1

7. Administration & Human Resource
14 H8 Training period*number of trainee/Total staff Person*day

15 H11 Total staffs number/1000 connections person IBNE
T 12.2

MKPIsStructure of PIs 24
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1‐4‐6 COLLECT DATA REQUIRED FOR SETTING PIS
1‐4‐7 DEVELOP CALCULATION METHOD, MANUALS 
AND MONITORING SYSTEM OF PIS
 Outcome
Calculation methods of PIs were 

developed and  taught to C/Ps based 
on the manual 

PIs data collection and monitoring 
system was newly established

Data collection Check Data 
Accuracy

Calculation of 
Ratio

Analysis
Feedback to 
Planning and 

Action

Improvement 
of 

Management

PIs Monitoring Flow PIs Collection and Monitoring System 25

1‐4‐8  PIS SETTING
1‐4‐9  PERIODICAL MONITORING

 Outcome

 The necessary PIs for monitoring water 

services of YCDC were set up

 Some KPIs were adopted in the Mid‐term 

Management Plan for FY2018/19‐2020/21

 Transition of performance is under 

monitoring

Area The number of KPIs 
1. Water supply service 9
2. Production and transmission 12
3. Distribution 5
4. Water quality 3
5. Sales ad collection 17
6. Finance 10
7. Admin & HRD 4
Total 60

Number of KPIs by Category Training for PIs Data Entry for T/S Staffs 26
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1‐5 FORMULATING REGULATIONS, 
STANDARDS, GUIDELINES AND MANUALS

27

1‐5‐1 REVIEWING THE EXISTING RSGM

 Outcome
Existing regulations, 

standards, 
guidelines and 
manuals (RSGM) are 
listed and reviewed.

Existing laws, regulations, guidelines and manuals

No. Title Issued by
1 YCDC Law (2013) (2014 updated) (2016 2nd updated) YCDC

2 YCDC Regulations related to water and sanitation (1999,
December‐17)

YCDC

3 New YCDC Regulation related to water and sanitation (under
drafting)

YCDC

4 Analysis of rate for Roads, bridges, buildings, electrical,
airfield, research, laboratory, water supply and sanitation
(2014)

Ministry of Construction

5 Guidelines for water and sanitation (1996) Ministry of Construction

6 Reinforced concrete design by Professor U Nyi Hla Ngae Yangon Technological
University

7 Guidelines for High‐rise building construction projects
(Sanitary)

Committee for Quality
Control of High‐Rise
Building

8 Guidelines for civil engineers (Including material standards)
(2001)

Ministry of Construction

9 National drinking water quality standard Myanmar by
Ministry of Health (2014)

Ministry of Health

10 Myanmar National Water Policy (2015) NWRC

28
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1‐5‐2  IDENTIFY RSGM TO BE MODIFIED AND/OR NEWLY 
FORMULATED

 Outcome
Through PCM workshop, 

workshop for T/S and District 
offices, the RSGM to be 
modified and/or newly 
formulated is identified.

At Myanmar‐Japan Joint 
Seminar (MJJS), the priority and 
target are fixed.

List of RSGM

No. Items Importance
(A /B/ C) *

Target 
within

1 Water Supply Ordinance A 1 year
2 Manual on billing operation A 1 year
3 Manual on collection operation A 1 year
4 Manual for meter reading and recording A 1 year
5 Rules for ownership of water meter and service pipe and customer’s responsibility A, B, C 1 year

6 Rule for outstanding bill A, B 1 year
7 Rule for illegal connection A 1 year
8 Rule for FOC A, B 1 year
9 Rule for VIP A 1 year
10 Rule for Fire hydrant A, B 1‐2 years
11 Enforcement of fine on NRW in customer’s territory A 1 year
12 Design standard for service pipe andwater meter A, B 1‐3 years
13 General specification on water meter B 1 year
14 General specification on service pipes B 3 years
15 Manual for water meter installation A 1 years
16 Manual for service pipe installation A 1 year
17 Standard drawing on water meter installation A, B 1 year
18 Standard drawing on service pipe installation B 1 year
19 Maintenance andmanagementmanual on water meter A, B 3 years
20 Design standard for transmission and distribution facilities A, B 1‐3 years
21 General specification on transmission & distribution pipes A, B 1‐3 years
22 Manual for transmission and distribution pipe installation A, B 1‐3 years
23 Standard drawing on transmission and distribution pipeline installation A, B 1‐3 years
24 Maintenance andmanagementmanual on pipeline (transmission, distribution) A, C 1‐3 years
25 Inspection of pipeline (transmission, distribution) A, B, C 1‐3 years
26 Design standard for pump and valve equipment A, B 1‐3 years
27 Manual for pump& valve installation A, B 3 years
28 Valve maintenance/replacementmanual A 1 year
29 Pumpmaintenance/replacement manual A 1 year
30 Inspection of pump& valve A 1 year

29

1‐5‐3 DRAFT NECESSARY RSGM

 Outcome
Steering Committee No. 3 (S/C3) has launched to 

prepare RSGM chaired by CE. 

S/C3: 
Regulation, 
Standards, 
Guideline, 
Manuals

Chair person: CE
Deputy chairperson: DYCE3
Executive member: ACE, EE, Dawa Aye Aye Mar 
Leading sec: Planning sec.
Member: Representative of the relevant sec. 
(Planning sec., NRW sec., House connection sec., 
Pipeline O&M sec., District offices, Reservoir sec.), 
other persons recommended by CE

SOP meeting were held for 26 times 

 Prepared Materials
Four hundred thirty‐eight (438) SOPs are already 

prepared/drafted/under preparation

30
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1‐5‐4 DRAFT WATER SUPPLY REGULATION (1)

 Outcome 
Steering committee (SC3) and working group is 

established.

Sub‐groups are set up.

 A‐ service connection issues

 B‐ Billing and collection issues

As overseas cases, the regulations of Tokyo, Faisalabad 
(Pakistan) and Kenya were studied.

Chapters of regulation is decided.

Training in Japan was organized.

Seminar with Advisory Committee was implemented.

(1) General
(2) Water Supply
(3) Service Installation
(4) Water Tariff
(5) Prohibitions and penalties

Chapters of Water Supply Regulation

Seminar of Advisory Committee on 21 Feb. 2028

31

1‐5‐4 DRAFT WATER SUPPLY REGULATION (2)

 Outcome 
Step by step approach to make the draft of YCDC Water 

Supply Regulation
 1st draft prepared by WG members in October 2018

 2nd draft prepared in March 2019

 3rd draft prepared in April 2019

 Workshop with Advisory Committee in October 2019

 Review by the Law Advisor of WRAWSA

 Prepared Materials
Draft YCDC Water Supply Regulation

To clearly stipulate the relation between the utility and 
the customer on water tariff billing/collection and house 

connection has been realized.

32
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1‐6 ENHANCE UNDERSTANDING 
ON FINANCIAL MANAGEMENT

33

1‐6‐1  ANALYZE THE PRESENT FINANCIAL MANAGEMENT 
SYSTEM

 Outcome 
Surveyed the present financial management 

system

Surveyed the organization structure and its 
job description, identified the organizational 
issues

Understand the financial situation of water 
supply of YCDC

Understand the decision process of budget or 
water tariff rate

Understand the Corporate Accounting System 
in Myanmar

Understand the Water Tariff Raise in 
Mandalay City

0

50000
Opex = Electricity + Salary + Maintenance + Goods & 

Services
= Revenue + YCDC subsidy

(Unit: million Myanmar Kyat)

Revenue YCDC Subsidy Electricity
Salary Maintenance Goods&Service

Current Expenditure/Income Balance

0

50000

100000

150000

200000
Opex + Capex = Revenue + Grant/Loan + YCDC 

Subsidy
(Unit: million Myanmar Kyat)

Revenue Grant/Laon YCDC subsidy Opex Opex+Capex

Financial Balance

34
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1‐6‐2 IMPLEMENT TRAINING ON FINANCIAL 
MANAGEMENT FOR THE SUSTAINABLE 
OPERATION OF WATER SUPPLY SERVICE (1)

 Outcome
Training for sustainable financial management was done through:

 Seminar by Expert

 Sustainable management and organization in water supply

 Seminar series on basics of water supply utilities

 Tokyo’s experience at the age of rapid economic growth

 Mini‐seminar on capital accounting

 Enhancing understanding on corporate accounting

 Training in Japan for Overall Utility Management of Waterworks in Japan”

 Third country training (MWA, Bangkok, PPWSA, Phnom Penh)

 Seminar with Advisory Committee members

 Lectures by C/Ps on in‐house training courses

Mini‐seminars on Capital Costs and Financial 
management

35

1‐6‐2 IMPLEMENT TRAINING ON FINANCIAL 
MANAGEMENT FOR THE SUSTAINABLE 
OPERATION OF WATER SUPPLY SERVICE (2)

Outcome
Understand on water tariff rate setting
 Understand present situation about water tariff setting process 

in YCDC

 Activities to enhance understanding on water tariff rate setting

 Expert’s seminar/mini‐seminar series

 Seminar with Advisory Committee member and third country 
training

 Training in Japan

 Workshop on drafting Guideline for Water Tariff Setting

 Exercise of tariff setting

C/P for Finance discussing to make manual of 
Water Tariff Setting

Mayor’s statement “water tariff revenue has 
not covered costs of water supply”

36
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1‐6‐2 IMPLEMENT TRAINING ON FINANCIAL 
MANAGEMENT FOR THE SUSTAINABLE 
OPERATION OF WATER SUPPLY SERVICE (3)

 Outcome
Understanding on PPP through:

 Seminar about PPP

 Third country training in Bangkok

 Training in Japan

New YCDC Law 2018 and PPP

 Announcement of PPP Project

 Presentation on PPP and reorganization to Mayor and Chief 
Minister in March 2019

Examination of Pre F/S about PPP

 Review of financial model of PPP utilization proposed in Pre F/S

 Collection and examination of outline, effect and challenges of 
similar projects in other countries

 Proposal of two PPP options, laws and regulations of Myanmar and 
YCDC, and examination of feasibility of two options

Request for Expression of Interest on PPP Project
37

1‐6‐3  CONDUCT OJT ON DEVELOPMENT OF ASSET 
LEDGER

 Outcome
Understanding on asset accounting

 Seminars by Experts and Advisory Committee Members

 Third country training in Bangkok and in Japan

Development of fixed asset ledger and 
management/accounting of fixed asset

 Category of fixed asset is fixed.

 The depreciation rate are fixed.

 Prepared Materials
List of fixed assets

SOP for fixed asset management and accounting

Discussion on fixed asset management and 
accounting in March 2019

Example of Depreciation Rate

38
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1‐7 STRENGTHEN PUBLIC 
RELATIONS

39

 Outcome
PR Section was established

Activity plan was prepared
7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12

Establish PR section in "Customer
Service Division"
Develop a public awareness activities
plan

Review and revise the plan

Develop calendar
Develop leaflet to distribute public
through meter reader
Develop pamphlet for PR activities
Develop questionnaire to assess
improvement of understanding among
event participants
Issue EDWS News

4-1
Identify the target schools and contact
to the schools

4-2 P repare the class for w ater at school
4-3 Implement the school activity
4-4 Discuss the ideas for improvement
4-5 Improve the website
4-6 Update the website

P ublish yearly report
Special topics on Y CDC News

W
eb

si
te

5 Publication
5-1
5-2

E
ve

nt

Activities for the public4

Sc
ho

ol
ac

tiv
ity

Sub-Activity
2017

1

2-2
Development of materials
for awareness raising
activities

2

2-1

2-3

2-4

Activities for internal PR
(EDWS)

3
3-1

Preparation of activity plan
for PR Activity

2016 2018 2019

1-1

1-3

1-4

2020
Activity

Organization chart of Customer Service 
Division and PR Section

1‐7‐1  ANALYZE THE EFFECTIVE PUBLIC RELATIONS ON 
WATER SERVICE OF YCDC

40
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1‐7‐2   CONDUCT AWARENESS 
RAISING OF YCDC STAFF

 Outcome

 EDWS News (6 News are published)

To share the information within WSD, District office 
and T/S office

To enhance the understanding of works of each 
department/section/office

 Complaint management (issue annual Complaint Report)

 Prepared Materials
Annual Complaint report

67%4%

2%
2%

2% 1%
0% 12%

10%

Complaints by category (Oct. 2019-Sep. 2020)

Water supply

Water quality

 Construction

 Water charge

 Procedure

Meter reading

Response to customer

Sanitation

Others

1st EDWS News

1st EDWS News

41

1‐7‐3   CONDUCT OJT ON THE PUBLIC 
RELATIONS ACTIVITIES

 Outcome

 Materials prepared
 Calendar

 School presentation

 Awareness goods (water bottle, had, 
stationaries)

 School program implemented at six schools

 Awareness to public implemented
Myanwater, Myanmar Water, etc.

 Poster about chlorine injection

 Prepared Materials

 School presentation

Photo of School program

Calendar

Poster about chlorine injection

Demonstration equipment for 
school program

42
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1‐8 STRENGTHEN HUMAN 
RESOURCES DEVELOPMENT

43

1‐8 STRENGTHEN HUMAN 
RESOURCES DEVELOPMENT

44
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1‐8‐1 REVIEW THE EXISTING HRD SYSTEM

 Outcomes
 PCM workshop, capacity assessment

 Interviews with key staff on existing situation and issues related to HRD

 Survey on plumber license system

 Survey on turnover ratio and job analysis of WA in EDWS

 Survey on working motivation of all staff

 Prepared Materials
Capacity Assessment Report

Reports of each survey results

Interview on WA Job analysis of each office

Training course by provided by YCDC 45

1‐8‐2 IDENTIFY NECESSARY IMPROVEMENT IN 
STRUCTURE AND MATERIALS OF THE TRAININGS

 Outcome
Discussion of future image

4 fields were identified to achieve future images;

For HRD Section;
1) System of training programs

2) Training management

For trainers;
3) Training materials

4) Trainers’ number and their capacity 

 Prepared Materials
 Ideal future images of HRD

Baseline Survey Report

Training Program Plan

Ideal future images of HRD

Problem analysis about HRD system 46
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1‐8‐3  CONDUCT TRAININGS OF TRAINERS FOR 
PLANNING AND ORGANIZING THE TRAININGS

 Outcome
Implementation of pilot training courses

⇒ TOT for HRD Section; training management capacity was enhanced (through 
PDCA cycle of pilot courses)

⇒ TOT for trainers; the number of trainers increased, and Trainer’s capacity was 
enhanced (through kick‐off/wrap‐up workshops). 

Participation in Trainings abroad to learn good practices of HRD 
&HRM

 Prepared Materials
SOP & various formants for training management

Annual Training Plan

KPIs related to HRM& HRD

Management Improvement Plan

2019 2020
T raining Course T arget T rainees Days T imes 10 11 12 1 2 3 4 5 6 7 8 9

New Staff Clerk 20 5.5 2 40
Worker 30 2.5 1  30

Pre-Officer Pre-Officers 20 9 3 60
O & M of Pump Operators 20 2.75 1  20
Basic PC Skills 12 8 2  24
PC Skills (Excel Advan 12 8 2 24

198

Staff

No. of 
participants

Annual Training Plan FY2019/2020

Mini‐seminar on ”Effective training” for trainers

SOP of HRD Section 47

1‐8‐4 DEVELOP 5‐YEAR AND 10‐YEAR HUMAN 
RESOURCES DEVELOPMENT PLANS

 Outcomes

Training needs analysis

Projection of staff composition with their age

Survey on Training effectiveness to retain staff

 Prepared Materials
Human Resource Development Plan (final draft) Staff composition with age (2019)

Preparatory meeting for training needs survey

Turnover ratio 
of staff 48
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1‐8‐5  LAUNCH PRIORITY ACTIVITIES AS A PART OF 
IMPLEMENTING THE 5‐YEAR HUMAN RESOURCES 
DEVELOPMENT PLAN

 Outcomes
Establishment of HRD sub‐Section

Establishment of regular training implementation.

OJT promotion through OJT senior instructor and OJT Handbook

Updated organization chart

Clarification of duties and responsibilities of each section.

Establishment of library.

 Prepared Materials
Training materials in many fields

OJT Handbook

Organization charts

Description of duties & responsibilities of each section

No. Group Training course Target Times/the number of 
participants

1 Training 
by level

For new staff (Engineer, 
clerk, worker)

New staff (less than 3 
years of service)

For Engineer 
7 times, 140 trainees
For clerk 
6 times, 119 trainees
For worker 
7 times, 210 trainees

2 For pre‐officers Deputy T/S engineers, 
SAE level

4 times, 67 trainees

3 For T/S engineers T/S engineers 2 times, 40 trainees
4 Training 

by duty
O&M of tube‐well pump Pump operators of T/S 3 times, 60 trainees
GIS and pipe mapping Engineers in Pipe Section 1 time, 12 trainees
NRW management SAE 2 times, 33 trainees

5 Support for 
self‐learning

Basic PC skill Office staff 10 times, 118 trainees
Water engineering Young engineers 1 time, 40 trainees

Total
43 times,
839 trainees

* Accumulated number since the Project start.

Training course for T/S Officers

49

Capacity of YCDC on NRW management is 
improved

3. OUTPUT 2

50
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2‐1 ESTABLISH NRW 
MANAGEMENT UNIT

51

2‐1 ESTABLISH NRW MANAGEMENT UNIT

 Outcome
NRW Management Section launched on 30th

January 2017

11 members assigned

Duties of NRW Management section was prepared

NRW Section starting member & office

Structure of NRW Management Section 52
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2‐2 COLLECT AND COMPILE 
INFORMATION OF NRW

53

2‐2 COLLECT AND COMPILE INFORMATION OF NRW

 Outcome
Township Surveys for all T/S were carried out two 

times.

GIS training

 Customer Data input

 Import paper‐based map into GIS

 SOP for data import into GIS was formulated

54
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2‐3&4 DEVELOP A MODEL ON THE 
MANAGEMENT OF PHYSICAL/COMMERCIAL 
LOSS AND HUMAN RESOURCE DEVELOPMENT

55

2‐3&4  DEVELOP A MODEL ON THE MANAGEMENT OF 
PHYSICAL/COMMERCIAL LOSS AND HUMAN 
RESOURCE DEVELOPMENT (1)

 Outcome
Seminar

 What is NRW?

 Hydraulic Analysis

 DMA Design

 Design drawing

On‐site training

 Leak detection training

 Acoustic bar, Leak detector, Leak correlator

 Pressure measurement with logger

 Minimum Night Flow & Step test

Leak detection training

Night Step Test in Yankin

Result of Night Step Test in Yankin 56
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2‐3&4  DEVELOP A MODEL ON THE MANAGEMENT OF 
PHYSICAL/COMMERCIAL LOSS AND HUMAN 
RESOURCE DEVELOPMENT (2)

 Outcome
Leakage management by NRW section

 Formulate new Leakage record format

 T/S office started to use new format

 Establish new leakage record management system

 T/S launched to record leak repair work

 All reported leak point is marked into pipeline map

 All submitted leakage records are collected and 
managed by NRW Management section

Leakage point map

T/S office started to record leakage repair work

57

2‐3&4  DEVELOP A MODEL ON THE MANAGEMENT OF 
PHYSICAL/COMMERCIAL LOSS AND HUMAN 
RESOURCE DEVELOPMENT (3)

 Outcome
Leakage factor survey of transmission pipe

Service connection for directly branched from 
Gyobyu transmission line was surveyed

Service connections to Bago T/S Transmission pipe survey Direct branch situation from Gyobyu line
58
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2‐3&4  DEVELOP A MODEL ON THE MANAGEMENT OF 
PHYSICAL/COMMERCIAL LOSS AND HUMAN 
RESOURCE DEVELOPMENT (4)

 Outcome
Seminars

 Damaged meter & meter function

 Water supply type

 Guideline for water supply equipment

On‐site training

 Meter function test

 Meter condition survey for all T/S

Meter function test by test meter Broken meters

Good
(fun;)

Bad
(not ;)

Good
(Removable) Position changed

Bad
(Fixed) size Duration Dry W et

read 1 Start 9.5101 Start 230.8426

unre; End 9.5225 End 230.851

read 1 Start 9.5381 Start 1419.5816

unre; End 9.5504 End 1419.5934

read 1 Start 9.5657 Start 175.7286

unre; End 9.5786 End 175.7401

read 1 Start 9.5520 Start 1309.1648

unre; End 9.5636 End 1309.1751

read 1 Start 9.6631 Start 146.0551

unre; End 9.6753 End 146.0709

read 1 Start 9.5796 Start 472.9258

unre; End 9.5913 End 472.9371

read 1 Start 9.6084 Start 410.4445

unre; End 9.6207 End 410.4668

read 1 Start 9.6216 Start 2301.9633

unre; End 9.6340 End 2301.9867

read Start 9.6808 Start 1196.1096

unre; 1 End 9.6929 End 1196.1116

read Start 9.7172 Start 812.0952

unre; End 9.7287 End 812.1079

read Start 9.7351 Start 4881.0216

unre; 1 End 9.7473 End 4881.0338

read 1 Start 9.7510 Start 2300.564

unre; End 9.7635 End 2300.69

read 1 Start 9.7646 Start 2525.007

unre; End 9.7768 End 2525.247
24.0L 11.8L13 221 1 12.2L

12.6L 0.1L12 233 1 12.5L

12.2L 0.0L11 113 1 12.2L

12.7L 1.2L10 114 1 11.5L

2.0L -10.1L9 93 1 12.1L

23.4L 11.0L8 82 1 12.4L

22.3L 10.0L7 61 1 12.3L

11.3L -0.4L6 74 1 11.7L

15.8L 3.6L5 73 1 12.2L

1 12.4L

10.3L -1.3L4 110 1 11.6L

11.5L -1.4L3 109 1 12.9L

Difference
Testing Record Meter Type

Remark
Test Meter Customer Meter

No. Map No.
User Name

Address

Meter Condition Meter Position Flow Amount

11.8L -0.5L2 9 1 12.3L

8.4L -4.0L1 19

Function test results 59

2‐3&4  DEVELOP A MODEL ON THE MANAGEMENT OF 
PHYSICAL/COMMERCIAL LOSS AND HUMAN 
RESOURCE DEVELOPMENT (5)

 Outcome
Seminars

 Commercial loss seminar for T/S officers

 Customer survey by business categories

 Survey meters for commercial (size, condition)

 Bulk meter survey

 Water supply connection type

Seminar for T/S officersInterview to T/S officer

Bulk meter survey

Seminar document (supply type) 60
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2‐3&4 FORMULATE MANUALS ON 
PHYSICAL/COMMERCIAL LOSS
 Outcome
SOPs for NRW management were formulated 

through pilot project

 SOPs will be applied to not only NRW section but 
also to all related sections.

 Totally 26 SOPs were formulated by NRW section 
through NRW Pilot Project (Yankin Phase1) 

Name of Standard Operating Procedures 
SOP－01  Plane Table Survey SOP－14  Leakage Volume Measurement 
SOP－02  Pavement Cutting Line Marking SOP－15  Leak Detection 

SOP－03  How to check digging depth and 
so on 

SOP－16  Leak Correlator 

SOP－04  Construction Signboard SOP－17  Minimum Night Flow Measurement 

SOP－05  Pipe laying SOP－18  Night Step Test 

SOP－06  Pressure Test SOP－19  Customer Survey 
SOP－07  Drilling for service connection SOP－20  DMA Monitoring 

SOP－08  Back Fill SOP－21  Meter Function Check  

SOP－09  Material management SOP－22  Survey of Damage Meters 

SOP－10  Equipment management SOP－23  Leakage Record 
SOP－11  Pipe Line Drawing SOP－24  Daily Report 

SOP－12  Pressure Measurement SOP－25  Tasks of NRW Section 
SOP－13  Flow Measurement SOP－26  Valve Box installation 

61

NRW REDUCTION PROJECT BY NRW SECTION (NORTH 
OKKALAPA TOWNSHIP)

 Outcome
Survey of current pipelines and calculate 

initial NRW rate

Planning for flow measurement

Design and hydraulic analysis was carried 
out by NRW C/Ps

Survey for planning DMAs

Result of initial flow measurement (before the project) Flow measurement planning by C/P Record of existing pipeline survey

Confirm inlet point for target area

62
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NRW REDUCTION PROJECT BY NRW SECTION (NORTH 
OKKALAPA TOWNSHIP)

 Construction was carried out
Set up DMA

 Separating into 3 DMAs

 Supervised by NRW section with

utilizing what they learned so far

Trial for using original items

 Meter Box

 Valve box and valve key

 Flow meter chamber

Flow meter Chamber New meter with Meter Box

Project location & plan of DMAs Connecting to existing distribution line

63

PILOT PROJECT (13WARD, YANKIN)

 Outcome
Preparation and pre‐training for pilot project

 Yankin T/S 13ward was selected as a pilot area 
according to criteria for NRW pilot project

 Customer survey in pilot area was conducted in 2015

 Basic information of pilot area was collected

Location of pilot area (Yankin T/S)

Customer survey (Interview by C/P)

Road length survey for planning
64
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PILOT PROJECT (13WARD, YANKIN)

 Outcome
Preparation and pre‐training for pilot project

 Plane table survey and map creation

 Water pressure measurement

 Training plan was prepared

Training of plane table survey

Scaled map created by C/Ps
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PILOT PROJECT (13WARD, YANKIN)

 Outcome
Preparation and pre‐training for pilot project

 Test digging was carried out to confirm actual existing pipeline

 Hydraulic analysis

 Design drawing

 Formulate a standard design of trench and service lines

Digging and backfill design for pilot projectDesign of House connection

Hydraulic analysis result

66
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PILOT PROJECT (13WARD, YANKIN)

 Outcome (Before construction of pilot project started)
Dec. 2018 ‐ NRW section & 8 members from T/S were

assigned for NRW pilot project

Pre‐training was executed for new C/Ps from T/S

 Pipeline Drawing, Detail diagram drawing

 Record of work

 Basic knowledge of piping work

 Site visit (Lagunpyin project)

Meeting with pilot project C/Ps

Yankin pilot area ‐ Field survey Site survey – Lagunpyin project 67

PILOT PROJECT (13WARD, YANKIN)

 Outcome
Pilot project was implemented between Jan and Nov 2019

Import piping material and tools from Japan was arrived in Jan 
2019

Public announcement for customers in 13 ward of Yankin was 
held on 17th Jan 2019

Flow measurement to calculate initial NRW rate

Procured material for pilot project Public announcement of pilot project

2019Dec. 2018 Nov.Rainy Season

Site OJT was launched in Jan 2019 68
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PILOT PROJECT (13WARD, YANKIN)

 Outcome
Recording of construction

 Daily report with drawing and consumed material list

 Pressure test

 Material management

 Completion drawing

Morning meeting Daily report written by C/P Pressure test 69

PILOT PROJECT (13WARD, YANKIN)
 Outcome
Proper Piping work

 Training of pipe cutting

 Proper pipe jointing for RRVP, DIP, HDPE(butt‐fusion)

 Pipe repair work

Training of safety measures (Helmet, Safety Shoes, etc. )

Learned how to use construction machines and tools

Proper digging and backfill according to the design

Pipe cutting training

Sometimes heavy rain suspended the project

C/P trained piping work in trench (RRVP) C/P learned backfill and construction photo 70
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PILOT PROJECT (13WARD, YANKIN)
 Outcome
Flowmeter and logger was installed with flowmeter 

chamber

Understand necessity of valve and install into proper 
location

Installation of underground type fire hydrant and 
training for wash‐out

Proper meter location & meter box installation

Proper tapping work under pressure with drilling 
machine

Setting a logger Install meter at proper location with 
meter box

NRW was improved !
Before the project After the project

96.9% 5.5%

Meter reading with new meter by C/P

*NRW rate will be monitored continuously by NRW section
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2‐5 DEVELOP TRAINING YARD 
FOR NRW MANAGEMENT

72
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2‐5  DEVELOP TRAINING YARD FOR NRW MANAGEMENT

 Outcome
Yegu pumping station was selected for the 

place of NRW training yard

Facilities of training yard was designed

Piping replacement

Water supply pipe connection

Training yard for service pipe laying

Training yard for dostribution piping connection

Training yard for pressure test

Training yard for leakage repair work

Repair fitting installation

Pipe cutting

Survey of underground pipe

Galvanized steel pipe mail screw cutting

: Leakage Point

Training yard for  drilling
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CONSTRUCT NRW TRAINING YARD

 Outcome
Construction started in 2019

Import pipe material and tools from Japan were 
arrived in Sep 2019

Piping work in the yard was carried out by 
Yankin pilot project counterparts between Sep 
2019 and Jan 2020

Foundation and flamework construction Piping work training field All pipes were installed by C/P
74
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OPENING CEREMONY

 Outcome
Jan.2020 ‐ Opening Ceremony

Training demonstration was carried out by C/Ps

 Pipe jointing

 Leak detection (leak detector, leak correlator)

 Pressure test

 Drilling work for branching service line Explain leak detection training to Mayor

Tape cutting ceremonyNRW Training Center Banquet
75

FIRST TRAINING IN TRAINING CENTER

 Outcome
First Training was carried out in Jan, 2020

 C/Ps of Yankin pilot project were selected as 
trainers for field training

 4 courses of NRW training were conducted for 20 
trainees by trainers who joined pilot project

21/Jan Tue AM:Seminar（What’s waterworks） 
PM:Seminar（What’s waterworks）,Instruction for C/Ps in Training yard 

22/Jan  Wed AM:Seminar（Planning waterworks） 
PM:Seminar（Hydraulic analysis） 

23/Jan Thu Instruction for C/Ps in Training yard 
Pipe Jointing, Leak Detection, Drilling, Pressure Test 

24/Jan Fri Instruction for C/Ps in Training yard 
Pipe Jointing, Leak Detection, Drilling, Pressure Test 

25/Jan Sat ― 
26/Jan Sun ― 
27/Jan Mon AM7:00～ Opening ceremony 

PM13:00～ Seminar（Hydraulic analysis） 
28/Jan Tue AM:Seminar（Outline of NRW、Hydraulic analysis） 

PM: Final Examination 
29/Jan Wed AM: Lecture (Lecturer: U Zaw Win Aung, Daw Yu Yu Hla Baw) 
30/Jan Thu Closing 

 

Seminar in lecture roomPractical training (Drilling)

Trainers (Yankin Pilot Project C/Ps)

Schedule of first training of training center
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2‐6 DEVELOP AND SUPPORT 
IMPLEMENTATION OF THE NRW 

MANAGEMENT PLANS

77

2‐6 DEVELOP AND SUPPORT IMPLEMENTATION OF THE 
NRW MANAGEMENT PLANS

 Outcome
 Established and launched NRW action plan till 

2020(mid term)

 Established NRW management plan
(Table of contents of the plan)

1. Existing Situation of NRW

2. Countermeasures

3. Cost benefit analysis of NRW activities

4. Other related activities

5. NRW Management Plan

Category Policy No Objective

NRW 
Management

Improve 
informatio
n accuracy

1 Create and update pipeline map

2 Collect basic data regarding NRW management

Grasp 
actual 
NRW 

situation

3
Grasp NRW rate periodically by data collecting on distribution and effective 
water (revenue, non‐revenue)

4 NRW management in existing DMA

Physical
Loss

Proactive 
leak 

prevention

5 Design/construct DMA system in pipe network
6 Pipe laying at proper location to prevent leakage
7 Prevent leakage at branch point
8 Implement water pressure test to prevent leakage

Reactive 
leak 

prevention

9 Efficient leak detection/repair on existing transmission/distribution pipe

10 Repair leakage in proper repair method

11 Record every leakage repair work

Commercial
Loss

Measure 
exact 
water 

consumpti
on

12 Grasp situation of existing meter function
13 Install meter at proper location
14 Water meter maintenance by EDWS
15 Maintain measurement accuracy of water meter
16 Solve non‐metered customer
17 Secure function of large size meter
18 Proper meter‐reading to get exact consumption
19 Fairness in collecting water charge
20 Eliminate illegal connections
21 Decrease broken rate of new meter

 Establish NRW action plan (Authorized in 2018)
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Capacity of YCDC on water quality management 
is improved

4. OUTPUT 3

79

3‐1 ESTABLISH WATER TREATMENT SECTION

80
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3‐1 ESTABLISH WATER TREATMENT SECTION
 Outcome

Organization of water treatment section
Duties of water treatment section

 Things reservoirs, intakes, raw water transmissions, water treatment
and clear water transmissions

 Management of facilities and equipment of reservoirs, intakes, raw
water transmissions, water treatment plants and clear water
transmissions.

 Liaison and coordination with relevant ministries, agencies and
organizations about water use of reservoir and river water.

 Liaison and coordination with relevant ministries, agencies and
organizations about prevention of water quality pollution of reservoir,
river and open channel water.

 Liaison and coordination with water treatment plants and reservoirs
about information of operation, maintenance and water treatment
technology.

 Management, control and collection of water treatment technology
and information.

 Planning and research of the maintenance of the facilities and
equipment.

 Making comprehensive improvement, renewal and maintenance 
program of the facilities and equipment.

81

3‐2 ESTABLISH TASK FORCE TEAM (TFT) FOR 
WATER TREATMENT IMPROVEMENT

82
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3‐2‐1 ESTABLISH TFT AND TFT SEMINARS FOR WATER 
TREATMENT IMPROVEMENT

 Outcome

Date Contents of seminar

27th, Aug. 2016  Basic Design Parameters on Design Standard
 Rapid Sand Filtration
 Filter media sieve analysis
 Filter improvement plan 

6th, Sep. 2016

26th, Oct. 2016

 Contents of TFT seminar on sand filter improvement  Photo of seminar

 Filter media sieving

 Contents of Joint seminar & meeting on sand filter improvement

Date Contents of seminar &meeting

28th, June 2017  Duties and their schedule of Water Treatment 
Section

 Documents need to be store or made related to 
the Filter Improvement Activity

 Progress of the filter improvement TFT 
 Rapid Filter Improvement TFT; Pilot basin of 

Phase 2
 Rapid Filter Improvement TFT; Pilot basin of 

Phase 1

23rd, Aug. 2017

3rd, Oct. 2017

28th, Nov. 2017

23rd, Jan. 2018

16th, March 2018
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3‐2‐2  ESTABLISH TFT AND TFT SEMINARS FOR WATER 
CHLORINATION BASIC PLAN

 Outcome

Date Contents of seminar

16th, May 2016
Water Treatment and Disinfection
Dosing of Chlorine and Residual chlorine
Requirement of Disinfection and Water Quality Test
Advantage and Disadvantage of Chlorination
New Chlorine Generator in Yegu Pumping Station
Advantage and Disadvantage of Chlorination
Chemistry of Chlorine
Consumption of Chlorine in Various Water
Residual chlorine
New Chlorine Generator in Yegu Pumping Station
Reaction of Chlorine and Ammonia
Old Chlorine Generator in Yegu Pumping Station
Ultraviolet Treatment
Meeting about chlorination & disinfection
Things necessary for the Chlorination WG
Chlorine dosing house 
Basic Policy of chlorination in Japan 

17th, May 2016

1st, Nov. 2016

22nd, May 2018

27th, Aug. 2018

17th, Oct. 2018

 Date and contents of seminar and discussion on disinfection  Study tour of chlorination facility
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3‐3 DEVELOP SOPS FOR WATER QUALITY 
MANAGEMENT

85

3‐3‐1 ESTABLISH CENTRAL LABORATORY

 Outcome

19 SOPs for Nyaunghnapin WTP

70 SOPs for Yegu PS

45 SOPs for central laboratory

12 SOPs for mini laboratory

SOP system

SOP trial verification (review) at Yegu pumping station

Trainings using SOPs in Nyaunghnapin WTP

Instruction in the SOP training
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3‐4 CAPACITY ENHANCEMENT OF 
LABORATORIES AND WATER QUALITY 

MONITORING SYSTEM

87

3‐4‐1 ESTABLISH CENTRAL LABORATORY
 Outcome

Central laboratory was established in EDWS HQ 
building

11 staffs were assigned.

Organization of central laboratory

• History of Central laboratory 

New central laboratory in new YCDC HQ building (2016‐) 
Modern analysis equipment is installed

Pre‐training in old YCDC HQ building (2014)

1st central laboratory in old YCDC HQ building (2015)

88
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3‐4‐2 INSTALLATION OF MINI LABORATORY
 Outcome

Gyobyu reservoir

Phyugyi reservoirHlawga reservoir

Yegu PS

Laboratory Function of laboratory
Nyaunghnapin WTP mini 
laboratory

• Process monitoring of 
water treatment 

• Water quality monitoring 
of treated water

Yegu pumping station 
mini laboratory

• Water quality monitoring 
of service reservoir in 
Yegu PS

Hlawga reservoir mini 
laboratory

• Water quality monitoring 
of Hlawga reservoir

Phyugyi reservoir mini 
laboratory

• Water quality monitoring 
of Phyugyi reservoir

Gyobyu reservoir mini 
laboratory

• Water quality monitoring 
of Gyobyu reservoir

5 mini laboratories were established

Nyaunghnapin WTP
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3‐4‐3  CAPACITY ENHANCEMENT OF CENTRAL 
LABORATORY

 Outcome

Knowledge was cultivated by seminar  • OJT in water quality monitoring work
Date Main contents of seminar

Feb 1.2016
• Monitoring plan development
• Case Example of Monitoring Plan in Japan
• Review of existing monitoring plan of YCDC

Feb 10.2016
• Water Quality Monitoring Plan
• Water quality monitoring item

May 5.2016 • Safety Handling of Sodium Hypochlorite

Jun.9.2016
• Validation of Analysis Method
• Example of DPD Residual Chlorine Analysis Method
• Quality control of YCDC laboratory

Jun.10. 2016 • Statistic calculation of water quality monitoring data
Oct.25.2016 • Preparation of Small laboratory
Dec.27.2016 • Operation training of small laboratory equipment
Dec.28.2016 • Operation training of SS measurement

Feb.15.2017 • Water quality monitoring item

Jul.20.2018
• Introduction QA / QC system
• Test method of internal quality control
• Accuracy control chart and Precision control chart

Jul.24.2018 • Accuracy control chart and precision control chart

Jul.26.2018
• Accuracy control chart and precision control chart (Part2)
• Chart drawing and assessment of data quality

Jan.19.2019
• Simple mathematical tool for data quality management
• Data quality management structure for EDWS central laboratory
• Introduction Quality control manual for EDWS central laboratory

Residual chlorine survey

Data analysis
of residual
chlorine and
biological
survey
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3‐4‐4 CAPACITY ENHANCEMENT OF MINI LABORATORY AND 
ESTABLISH WATER QUALITY MONITORING SYSTEM

 Outcome
Technical seminar by central laboratory staff

Traveling technical guidance by central laboratory 
staff

EDWS water quality monitoring system including 
central laboratory and mini laboratory was 
established

Technical seminar in central laboratory

Traveling technical guidance in mini laboratory

Established water quality monitoring system and data 
flow system
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3‐5 OJT ON WATER QUALITY MANAGEMENT AT 
THE PILOT TREATMENT PLANT

92
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3‐5‐1  DIAGNOSE FUNCTION OF TREATMENT PROCESSES 
OF NYAUNGHNAPIN WTP

 Outcome

 Sludge removing pipe  Effect of sludge removing

• No. 1 (solid line): sludge removing pipe installed basin
• No.2‐12(dotted line): sludge removing pipe is not installed
• C/Ps evaluate that the installed pipes have only limited

effect of promoting sludge discharge.
• By installing new sludge removing, cleaning of the settling

basin can be done in a shorter time.

Effect of sludge removing pipe

• Adjacent sedimentation 
basins of which colors are 
different in Phase 2

• Right: after sludge 
removing
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3‐5‐2  ACCEPTABLE SLUDGE DEPTH IN A SEDIMENTATION BASIN 
AND MAKING ANNUAL SLUDGE REMOVAL PLAN

 Outcome

Calculation result of critical flow rate at which the
sedimented sludge is rolled up at Phase 1

Calculation result of critical flow rate at which the
sedimented sludge is rolled up at Phase 2

 To keep a critical flow rate to ensure sludge settling, allowable sludge depth was calculated.
 Sludge removal plan was established: partial sludge removing using the drainage pipes twice a

year, and a complete sludge removal once a year
 Create and store sludge removal records
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3‐5‐3 IMPROVEMENT SAND FILTRATION TANK
 Outcome

 Improvement Nyaunghnapin WTP Sand filtration tank
 Designate one pilot filter for each of Phase 1 and Phase 2
 Improvement function of pilot filter

 Improved filtrated water turbidity

Replaced wash water 
drainage valve

Raised outflow weir Replaced gravel Replaced filter sand 

Replaced effluent valve Replacement work of 
filter sand 

Replaced anthracite Newly set surface wash 
nozzle 

Latest data (Aug. 2019)
Turbidity of filtered water was around 2 NTU. 
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3‐6 OJT ON IMPROVEMENT OF WATER 
QUALITY SUPPLIED FROM RESERVOIRS
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3‐6‐1 WATER TREATMENT EXPERIMENT IN RESERVOIR

 Outcome

Water treatment experiment was launched
 Direct filtration method was selected
 Experimental apparatus was installed in Gyobyu and Hlawga reservoir

Gyobyu reservoir 
experimental apparatus

Hlawga reservoir 
experimental apparatus

Experimental result at Gyobyu reservoir

Experimental result at Hlawga reservoir

97

3‐7 INSTALLATION AND OPERATION OF NEW
CHLORINATION FACILITY 
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3‐7‐1 NEW CHLORINATION FACILITY 
 Outcome
 New chlorination facilities (4locations: Hlawga PS, Yegu PS, Nyaunghnapin WTP and Lagunpyin WTP) were constructed.
 Operation of new chlorination facility was commenced in Jan. 2019.

Storage tank

Instruction by contractor

Injection pump Injection point

Component of chlorine injection facility

Delivery of sodium hypochlorite
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3‐7‐2  CONSIDERATION OF RESIDUAL CHLORINE
MANAGEMENT

 Outcome
Working Group for disinfection 

management was established.
 Collecting water quality data for 

consideration of disinfection 
management

Sampling location of residual chlorine survey 
and survey data  

Subject
Reporting on the results of working group meeting for drafting Chlorination Basic Plan.

1. Concerning with the matter mentioned above, Engineering Department (water & Sanitation) has been trying to
supply clean & drinkable water to the city dwellers. To be able to improve/achieve supply works, it’s planned to
dose the chlorine and to implement it, we setup Working Group to be able to draft Chlorination Basic Plan on 8
July 2018.

2. The working group meeting to draft Basic Plan was held on 9 July 2018 and again on 14 August 2018, the
meeting led by DYCE 1 was held and there were 10 participants including JICA TA Expert and discussed on the
needs and things to be prepared to draft Chlorination Basic Plan.
A) When in purchasing Sodium Hypochlorite Solutions which will be used for Chlorination, the specification of it

should be the same as the one designed by LagunpyinWater Supply Project Team & Consultant Team.
B) When setting the control parameter for chlorine dosing, it’s to set Fecal coliform value.
C) The Operational Parameter of Chlorination Dosing Work, it’s to set Residual Chlorine Amount as (0.2‐1) ppm

according toWHO Standard.
D) The Initial Chlorine dosing amount should be set according to the proposed section (dosing amount for

Lagunpyin WTP will be set by Lagunpyin WTP Project Consultant Team, Ngamoeyeik WTP, Hlawga Reservoir,
Yegu Pumping Station will be used/dosed according to proposed amount) and after that the dosing amount
will be adjusted based on Residual Chlorine Amount on ground.

E) Setting the points along respective Transmission pipelines & Distribution lines to check/measure Residual
Chlorine.

F) Discuss with GIS Section & pipe sections to make/get a specific pipelinemap.

3. Besides, JICA Expert also suggested that before starting chlorine dosing system, it’s to clean Service reservoirs &
pipelines. It’s also to consider the water detention time in the pipeline when the power failure and it’s needed to
know the exact starting time of chlorination dosing works and more workshops will be held to be able to draft
Chlorination Basic Plan.

4. Therefore, I would like to submit the discussed things by Working Group & JICA Expert for Chlorination Basic Plan
and would like to receive further instructions.

Ei KhaingMon, Section Head (Assistant Engineer)
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3‐8 INSTALLATION AND OPERATION OF
ULTRASONIC FLOWMETER SYSTEM

101

3‐8‐1 INSTALLATION ULTRASONIC FLOWMETER SYSTEM
 Outcome

 21 ultrasonic flowmeters and data collection system were installed.

No. Location
1 After Gyobyu Reservoir

2 After Phugyi Reservoir at Aqueduct

3, 4 Phugyi and Gyobyu pipe connection at Pyawbwesu Pump Station

5, 6 Nyaughnapin Phase 1&2 WTP

‐ Nyaughnapin Existing No.1 (PS)

‐ Nyaughnapin Existing No.2 (PS)

7 Hlawga PS No.1

8 Hlawga PS No.2

9,10,11,12,13,14 Yegu PS

15,16,17 Kokkine Service Reservoir

18,19,20,21 Shwedagon Service Reservoir

Data collection system: EDWS HQ

Installation work 102
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3‐8‐2 OJT AND OPERATION OF ULTRASONIC FLOWMETER
SYSTEM

 Outcome
 OJT for flowmeter operation and data collection system were

conducted.
 Collection of flow data was started Oct. 2019.

Date Venue Contents

2019/6/28 Yegu PS Operation of flow meter and field training

2019/10/30 Yegu PS Operation of flow meter kiosk

2019/11/1 EDWS HQ Operation of data collection system

OJT at Yegu PS

OJT at EDWS HQ
Displayed data on data collection system

List of OJT
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5. OVERSEA TRAINING 
(JAPAN, THIRD COUNTRIES) 

104

52



5‐1OVERSEA TRAINING  (JAPAN)

105

5‐1 OVERSEA TRAINING (JAPAN)

Training Subjects

 Period: 24 Jan. – 31 Jan. 2018

 Course: Overall Utility 
Management of Waterworks in 
Japan

 Number of Trainees: 9 members

 Venue: Tokyo Waterworks Bureau, 
Tokyo Metropolitan Government

 Outcome

• Trainees deepened their 
understanding on the subjects (see 
Table on the right)

Topics Topics also includes;
1) Overview of EDWS, 
2) Institutional Governance, 
and Financial Autonomy of 
Water Utility

+ Vision of water utility
+ Organization chart
+ Reorganization
+ Authority to approve budget, project etc.

3) Planning System + Planning system
+ Functions of planning section
+ Procedures to formulate plans
+ Execution and monitoring of plans

4) Fixed Asset Management
and Corporate Accounting

+ Fixed Asset management
+ Financial accounting system
+ Formulation of financial plan

5) Laws and Regulations + Existing Laws and regulations related to 
water supply service, and utilities, tariff 
setting
+ Relationship with other authorities

6) Rules (Duties and Rights)
on Water Supply

+ Water supply regulation
+ RGSMs within water utility

7) Human Resource
Development

+ HRD Policy, plan, HRM
+ Training management

8) Actions to Materialize the
Missions/Master Plan

+ Problem solving to implement visions and 
M/P
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5‐1 OVERSEA TRAINING (JAPAN)

 Training Concept and Subjects

Trainee’s Name
C/P Team

Planning RSGM Finance HRD

1. D. Aye Pa Pa Nyo (ACE) E&M v

2. D. May Oo Lwin (EE) Finance v

3. U Pyi Soe (EE) Reservoir v

4. D. Khin Khin Htwe (AE) Finance v

5. D. Khin Than Oo (SAE)  House Conn. v

6. D. Yamin (SAE) Research v

7. D. Khin Zin Mar Myint (Program.) 
HRD

v

8. D. May Thet Kyaw (Acc 3) Finance v

9. D. Nyo Nyo Htun Kyaw (Ass. 
Supervisor) HRD

v

Understanding on the framework of an ideal 
utility management for a large-scale water 

supply service based on financial autonomy

1. Institutional 
Governance

3. Financial 
Autonomy of 
Water Utility

2. Planning 
Process

Purpose

4. Regulatory 
framework on 
water supply 

service

5. Human 
Resource 

Development

Subjects

Preparation and Implementation of 
Improvement Plan for Water Utility 

Management

 List of Trainees
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 Lecture scene by Tokyo 
Waterworks Bureau

 Review of Training with Experts

5‐1 OVERSEA TRAINING (JAPAN)

 Practical Training for Pipe Connection 
and Leakage Detection  108
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 Review Presentation by Trainees  Closing Ceremony

5‐1 OVERSEA TRAINING (JAPAN)

 Study Tour for Tokyo 
Waterworks Historical 
Museum 

109

5‐2 OVERSEA TRAINING  
(THIRD COUNTRIES)

110
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 Training Subjects

5‐2 OVERSEA TRAINING (THAILAND)

 Period: 20 Nov. – 30 Nov. 2016

 Course: Overall Water Supply 
Management

Number of Trainees: 10
members

 Venue: Metropolitan 
Waterworks Authority (MWA) 

Outcome

• Trainees deepened their 
understanding on the subjects 
(see Table on the right)

Common Topics Specialized Topics
1) Institutional Governance and 
Organization of water utility
2) Role and function of planning 
section

1) Financial Management
+ P/L and B/S
+ Asset accounting
+ Water tariff
+ Financial plan

3) Learn practices of waterworks
management/ planning by using PIs
and PDCA cycle

2) Business plan of water supply 
utility
+Planning functions
+ Monitoring PIs
+ Strategic planning
+ Business plan

4) Utilization of PPP (private sector
involvement in water supply
management)

3) Standards, guidelines, manuals
+ Importance
+ Development process
+ Construction and inspection

5) HRD activities 4) Human resource development
+ Organization and responsibility
+ HRD plan
+ training management

6) Corporate accounting system and
Fixed asset management

+ Personnel evaluation
+ OJT

7) Whole structure of standards,
guidelines, and manual, SOPs.
8) Actions for problem solving （such

as leadership）
111

 Training Subjects

5‐2 OVERSEA TRAINING (CAMBODIA)

 Period: 16 Jan. – 24 Jan. 2017

 Course: Overall Water Supply 
Management

Number of Trainees: 10
members

 Venue: Phnom Penh Water 
Supply Authority (PPWSA) 

Outcome

• Trainees deepened their 
understanding on the subjects 
(see Table on the right)

Common Topics Specialized Topics
1) Institutional Governance and 

Organization of water utility
+ Autonomous utility management
+ Works/ functions
+ Revenue increase and cost 
reduction

1) Financial Management
+ P/L and B/S
+ Asset accounting
+ Water tariff
+ Financial plan

2) Overall activities as water supply
utility
+ Mission and vision
+ Effective organization structure
+ Function of department/ section

2) Business plan of water supply 
utility
+Planning functions
+ Monitoring PIs
+ Strategic planning
+ Business plan

3) Whole structure of standards,
guidelines, and manual, SOPs.
+ Legislation system
+ Guideline, manual, SOP
+ Inspection

3) Standards, guidelines, manuals
+ Importance
+ Development process
+ Construction and inspection

4) Actions for problem solving
+ Good practice
+ Development of leadership
+ Problem solving

4) Human resource development
+ Organization and responsibility
+ HRD plan
+ training management

5) Wrap-up Discussion + Personnel evaluation
+ OJT
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 Training Subjects

5‐2 OVERSEA TRAINING (CAMBODIA)

 Period: 16 Jan. – 24 Jan. 2017

 Course: Non‐Revenue Water 
Management

Number of Trainees: 12 
members

 Venue: Phnom Penh Water 
Supply Authority (PPWSA) 

Outcome

• Trainees deepened their 
understanding on the subjects 
(see Table on the right)

Common Topics

1) NRW countermeasures as management strategy

2) NRW countermeasures as business strategy.

3) Meter reading, Billing, Tariff collection, Non-
payment management, customer data management

Distribution and NRW Management 
+ Overall NRW Management Measures
+ Countermeasures against Physical Loss
+ Countermeasures against Commercial Loss

Billing and Collecting Management
+ Meter reading
+ Billing
+ Tariff collection
+ Customer data management
+ Role of Head Office and Branch
+ PR activities and complaint management
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5‐2 OVERSEA TRAINING (CAMBODIA)

 Training Scenes 114
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 Training Subjects

5‐2 OVERSEA TRAINING (CAMBODIA)

 Period: 13 Feb. – 22 Feb. 2018

 Course: O&M of WTP and 
water quality management

Number of Trainees: 9
members

 Venue: Phnom Penh Water 
Supply Authority (PPWSA) 

Outcome

• Trainees deepened their 
understanding on the subjects 
(see Table on the right)

Common Topics

1) Introduction of PPWSA

2) Site visit of PPWSA water works facility
3) Water treatment and water quality management
4) SOP management system
5) Summary of chlorination in PPWSA
6) Water quality monitoring system in WTP

O&M of WTP 
+ Management of WTP and O&M with SOP
+ Importance of preventive maintenance

Water quality management
+ Planning of water quality monitoring.
+ Quality control of water quality monitoring data
+ Quality control of water quality monitoring data (practical

training)
+ Utilization of WQ monitoring data
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5‐2 OVERSEA TRAINING (CAMBODIA)

 Training Scenes 116
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6. CONFERENCE PRESENTATION

117

6‐1 2018 JWWA Annual Conference 

 Date and venue: 26 Oct. 2018, Fukuoka 
 Presentation: Mr. Zaw Oo
 Title: Cooperative improvement of water treatment plant function in 

Yangon city, Myanmar with Japan

Presentation by Mr. Zaw Oo

 Outcome
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6‐2 2019 JWWA Annual Conference (Part1) 

Date and venue: 7 Nov. 2019, Hakodate 
Presentation: Mr. Zin Min Latt
Title: Improvement of Water Quality supply from Reservoir

Presentation by Mr. Zin Min Latt

 Outcome

119

6‐3 2019 JWWA Annual Conference (Part2)

Date and venue: 7 Nov. 2019, Hakodate 
Presentation: Ms. Khin Zin Mar Myint
Title: Training effectiveness to retain staff members

Presentation by Ms. Khin Zin Mar Myint

 Outcome
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7. 5S & KAIZEN

Aiming at improving office works by changing mind‐set as well as staff’s 
behavior.

121

7. 5S & KAIZEN

 Outcomes
Most offices practiced 5S&Kaizen activities.

Bottom‐up activities stimulated offices to initiate improvement at site.

Topics Outcomes of activities
Session 1: 
5S and 7 wastes

Seminar⇒ 63 offices applied at site.

Session 2: Continuous 
Improvement (Kaizen)

Seminar⇒ 62 offices applied at site.

Session 3: How to find 
points to be improved?

Seminar⇒ Each office made fish‐bone
analysis.

Session 4: How to 
implement Kaizen?

Seminar⇒ Each office analyzed and 
sorted priorities of issues.

Prepared Materials
5S Checklist

Training materials on 5S & Kaizen for regular training course.

5S; Before &  After in T/S office

Workshop for problem solving

Fish‐bone analysis of each office
122
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8. SPECIAL TRAINING BY YANGON 
TECH UNIVERSITY

Aiming to refresh basic theory on water supply engineering and 
understand how to apply them in work.

123

8.  SPECIAL TRAINING UNDER COOPERATION WITH 
YANGON TECHNOLOGICAL UNIVERSITY

 Outcomes
47 engineers learnt theory and 

application of water engineering.

Subjects; Fluid mechanics, open 
canal, pipe network, water 
supply (demand projection), 
water treatment (treatment 
process, water quality analysis 
and monitoring)

Lectures by YTU lecturers Practical exercises by officer
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9. JCC

125

9. SCHEDULE AND MAIN THEME OF JCC

2. New Organization

Future Vision of Water Utility
Management

4. Governance and Sustainable Utility

3. Planning 3. Rules

Action/Activities

End of the project

6. Finalization of Mid-term plan (2018-2020) of WRAWSA on-going

5. Follow-up of Improvement Actions on-going

7. Toward Project Success

8. Toward Sustainable Human Resource Management Success

9. The Result of Terminal Evaluation

S.N Date
AC 

participa
tion

Main theme Participants

1st JCC 27~29, 
Jan. 
2016

1st ACS Establish Future Vision of Water Utility 
Management of YCDC 
(Utility Financial Management, NRW and 
Water Quality Management)

Day1=67
Day2=78
Day3=70

2nd JCC 25, Aug. 
2016

No Establish New Organization
108

3rd JCC 30 Jan~ 
1 Feb. 
2017

2nd ACS Overview of Planning and Rules to guide 
actions of new organization for 
achievement of future vision

Day1=95
Day2=88
Day3=75

4th JCC 7 Sept, 
2017

No Good Governance/ Sustainable Utility and 
Management Improvement Plan

93

5th JCC 26Feb 
2018

3rd

(separat
e)

Follow‐up of Improvement Actions on‐
going 105

6th JCC 10 Oct 
2018

No Finalization of Mid‐term plan (2018‐2020) 
of WRAWSA

116

7th JCC 1 Mar 
2019

No Toward the Project Success and further 
growth to achieve WRAWSA Vision

137

8th JCC 24 Oct 
2019

No Toward Sustainable Human Resource 
Management

103

9th JCC 30 Jan 
2020

4th

(separat
e)

The Result of Terminal Evaluation
(Achievements, Evaluation, 
Recommendations and Lessons Learned of 
the Project)

91

126

63
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