Annex-4: SOP of Data Management of Pipeline Drawings






List of SOP

SOP Number

Name of the procedure

GIS-OP1-W01

Input of distribution pipes of as-built drawings into GIS

GIS-OP1-W02

Input of house connections of as-built drawings into GIS

GIS-OP1-W03

Confirmation of distribution pipes information on GIS

GIS-OP1-W04

Confirmation of house connections information on GIS

GIS-OP2-W01

Converting the data from ArcGIS into EPA-net.

GIS-OP2-W01

Hydraulic analysis with EPA-net.

GIS-OP2-W01

Input of design data into the GIS

GIS-OP3-W01

Input of leakage repair record into GIS

OP1

As-built Drawings into GIS

0oP2

Design Drawings making and converting into GIS

OP3

Leak repair record into GIS




Standard Operating Procedure

GIS Section, Engineering Department (Water and

SOP No. |GIS-OP1-W01 Y
Sanitation)

[Name of the procedure]

Work cat
Input of distribution pipes of as-built drawings [Work category]

Making as-built drawings

into GIS
[Outline of the procedure] [Software]
- ArcGIS 10.2
[Folder]
OP1: Asbuilt Drawings into GIS -
OP2: Design Drawings making and converting into GIS
OP3: Leak repair record into GIS
Work step Key point to work

For the input operation method, refer
1 to Manual "GIS+EPAnet Operation
Manual".

Enter the position and shape of pipe /
valve into GIS based on as-built

2 drawings.
& Be sure to refer to the as-built drawings that has been

approved by pipe section, T/S office or NRW
management section.

(Make sure to enter the plan view
from directly above.)

If the position and shape of the
3 existing pipe and road are different,
correct it in GIS.

If you remove the valve, be sure to

4
check with pipe section or T/S office.
c Connect the new pipe and the existing
pipe with one node.
6 Enter the attribute information for Refer to page 134 of "GIS+EPAnet Operation Manual"
pipes and valves. for the recommended attribute information list.
Formulation Amendment
Date 15th, Dec., 2020 Date iApproved by Modification
Prepared
by
Approved
by
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Standard Operating Procedure

GIS Section, Engineering Department (Water and

SOP No. |GIS-OP1-W02 o
Sanitation)

[Name of the procedure]

Work categor
Input of house connections of as-built drawings [ gory]

Making as-built drawings

into GIS
[Outline of the procedure] [Software]
- ArcGIS 10.2
[Folder]
OP1: Asbuilt Drawings into GIS -
OP2: Design Drawings making and converting into GIS
OP3: Leak repair record into GIS
Work step Key point to work

For the input operation method, refer
1 to Manual "GIS+EPAnet Operation
Manual".

Enter the position and shape of house
connection and valve from the branch
2 to the meter and meter into the GIS.
(Make sure to enter the plan view

; Be sure to refer to the as-built drawings / house
from directly above.)

connection installation sheet that has been approved
by T/S office or NRW management section.

If the position and shape of the
existing pipe(distribution and house

3
connection) and road are different,
correctitin GIS.

4 If you remove the valve, be sure to

check with pipe section or T/S office.

. . . Refer to page 134-136 of "GIS+EPAnet Operation
Enter the attribute information for

5 . Manual" for the recommended attribute information
house connections and valves.

list.
Formulation Amendment
Date 15th, Dec., 2020 Date iApproved by Modification
Prepared
by
Approved
by




Standard Operating Procedure

GIS Section, Engineering Department (Water and

SOP No. |GIS-OP1-WO03 o
Sanitation)

[Name of the procedure]

Work categor
Confirmation of distribution pipes information on [ gory]

Making as-built drawings

GIS
[Outline of the procedure] [Software]
- ArcGIS 10.2
[Folder]
OP1: Asbuilt Drawings into GIS -
OP2: Design Drawings making and converting into GIS
OP3: Leak repair record into GIS
Work step Key point to work
For the input operation method, refer

1 to Manual "GIS+EPAnet Operation
Manual".

The staff of the GIS section displays the
attributes of distribution pipes and
valves in GIS and confirms that there is

2 . .
no difference between the displayed
contents in GIS and the as-built
drawings.

3 If a difference is found, correct it
according to SOP No. "GIS-OP1-W01".

The GIS manager extracts one sample -

4 in-ten pipes and valves and performs iSampling inspection procedure by manager.
the same confirmation in the above The manager should check the data using GIS.
two(2) work step.

c If a difference is found, correct it
according to SOP No. "GIS-OP1-W01".

Formulation Amendment
Date 15th, Dec., 2020 Date iApproved by Modification
Prepared
by
Approved
by
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Standard Operating Procedure

GIS Section, Engineering Department (Water and

SOP No. |GIS-OP1-W04 o
Sanitation)

[Name of the procedure]

Work categor
Confirmation of house connections information [ gory]

Making as-built drawings

on GIS
[Outline of the procedure] [Software]
- ArcGIS 10.2
[Folder]
OP1: Asbuilt Drawings into GIS -
OP2: Design Drawings making and converting into GIS
OP3: Leak repair record into GIS
Work step Key point to work
For the input operation method, refer

1 to Manual "GIS+EPAnet Operation
Manual".

The staff of the GIS section displays the
attributes of house connections,
meters and valves in GIS and confirms

2 . .
that there is no difference between
the displayed contents in GIS and the
as-built drawings.

3 If a difference is found, correct it
according to SOP No. "GIS-OP1-W01".

The GIS manager extracts one sample -

4 in-ten connections, meters and valves iSampling inspection procedure by manager.
and performs the same confirmation in{The manager should check the data using GIS.
the above two(2) work step.

c If a difference is found, correct it
according to SOP No. "GIS-OP1-W01".

Formulation Amendment
Date 15th, Dec., 2020 Date iApproved by Modification
Prepared
by
Approved
by
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Standard Operating Procedure

SOP No. |GIS-OP2-WO01

GIS Section, Engineering Department (Water and

Sanitation)
[Name of the procedure] [Work category]
Converting the data from ArcGIS into EPA-net. Making a hydralic analysys model for pipe design
[Outline of the procedure] [Software]

- ArcGIS 10.2

- shp2epa.exe
- Node-Matching Verl.0.exe

OP1: Asbuilt Drawings into GIS - EPA-net 2.0
OP2: Design Drawings making and converting into GIS .
OP3: Leak repair record into GIS - Microsoft Excel
[Folder]
Work step Key point to work
Copy the pipe information of the
1 planning target area to the design
layer in GIS.
5 Making SHP-file and DBF-file of pipe ID of pipe shoud be unique.
data from the ArcGlIS.
Converting the data from SHP-file into .
3 Utilizing shp2epa.exe.
EPA-net.
. . Utilizing Node-Matching Ver1.0.exe. Launch the
Converting the data from line-data L . " - W
4 . software in situation that "SmallBasicLibrary.dll" is in
into network-data of the EPA-net.
the same holder.
c Setting diameter and length according
to the DBF-file.
If according to the 2025 or 2040 of the M/P,
6 Setting customer demand on each population growth and increase of water
node. consumption(m3/cpd) are required as analysys
consition.
Formulation Amendment
Date 15th, Dec., 2020 Date :iApproved by Modification
Prepared
by
Approved
by
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Standard Operating Procedure

SOP No. |GIS-OP2-WO01

GIS Section, Engineering Department (Water and

Sanitation)
[Name of the procedure] [Work category]
Hydraulic analysis with EPA-net. Selection of suitable diameter of pipe
[Outline of the procedure] [Software]
- EPA-net 2.0
[Folder]

OP1: Asbuilt Drawings into GIS
OP2: Design Drawings making and converting into GIS
OP3: Leak repair record into GIS

Work step

Key point to work

1 Execution of hydraulic analysis.

Operations and calculations by referring to manual
"GIS+EPAnet Operation Manual".

Selecting suitable diameter
(trial and error)

Pressure should be secured within the YCDC water
pressure standard.

Confirmation of water pressure at the
end of the pipeline by the manager.

Within the YCDC water pressure standard.

Formulation Amendment
Date 15th, Dec., 2020 Date iApproved by Modification
Prepared
by
Approved
by
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Standard Operating Procedure

GIS Section, Engineering Department (Water and
SOP No. |GIS-OP2-WO01 s
Sanitation)
[Name of the procedure] [Work category]
Input of design data into the GIS Making design drawings
[Outline of the procedure] [Software]
- ArcGIS 10.2
- EPA-net 2.0
[Folder]
OP1: Asbuilt Drawings into GIS -
OP2: Design Drawings making and converting into GIS
OP3: Leak repair record into GIS
Work step Key point to work
1 Input diameter set in the hydraulic Enter in the pipe of the design layer described in "GIS-
analvsis model into GIS. OP2-wo01".
(If there are any changes, ) input valve
5 operation information (opening and
closing) set in the hydraulic analysis
model into the valve of GIS.
Enter "Design work name and date and
3 time" information in the remarks
column of the pipe and valves in the
design laver.
4 Conflrm.atlon by the marTager of above The manager should check the data using GIS.
GIS attribute data of design.
Formulation Amendment
Date 15th, Dec., 2020 Date :Approved by Modification
Prepared
by
Approved
by
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Standard Operating Procedure

GIS Section, Engineering Department (Water and

SOP No. |GIS-OP3-WO01 s
Sanitation)
[Name of the procedure] [Work category]
Input of leakage repair record into GIS Making leakage repair map
[Outline of the procedure] [Software]
- ArcGIS 10.2
[Folder]

OP1: Asbuilt Drawings into GIS
OP2: Design Drawings making and converting into GIS
OP3: Leak repair record into GIS

Work step

Key point to work

For the input operation method, refer

1 to Manual "GIS+EPAnet Operation
Manual".
5 Enter the following information in The leak-record layer has already been on the GIS, but
leak-record layer of the GIS. if you create a new one, check with the manager.
Enter the position of repair work into
3 GIS based on repair record of T/S
office. Be sure to refer to the repair record that has been
approved by T/S office or NRW management section.
If the position and shape of the
4 existing pipe and road are different,
correct it in GIS.
5 Enter the attribute information for Refer to page 134 of "GIS+EPAnet Operation Manual"
repair record. for the recommended attribute information list.
Formulation Amendment
Date 11th, Mar., 2019 Date iApproved by Modification
Prepared
by
Approved
by
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Annex-5: Non-Revenue Water Management
Annex-5.A: SOP for Non-Revenue Water
Annex-5.B: Guidelines and Manuals of Non-Revenue Water Management
Annex-5.C: Non-Revenue Water Management Plan (Provisional)
Annex-5.D: Training Plan of Training Center for NRW Management






Annex-5.A: SOP for Non-Revenue Water
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Annex-5.B: Guidelines and Manuals for Non-Revenue Water Management






(5.B1) Guideline of Design and Installation of Water Supply Equipment

[Purpose]

This guideline stipulates what is necessary when designing and constructing water supply equipment

installed by citizens in order to use tap water supplied by YCDC.

[Scope of application ]

The scope of this guideline is the water supply equipment from the connection point with the water

pipe to the water meter or the tank installed for receiving water.

[Design]

(Purpose of water supply)

Confirm the purpose of use of water supply.

a
a
a

a

Water for single house = Branch water supply pipe diameter =Meter diameter x 1
Water for apartment house = Branch water supply pipe diameter > Meter diameter x n
Water for single commercial facility

= Branch water supply pipe diameter =Meter diameter x 1
Water for composite facility

= Branch water supply pipe diameter > Meter diameter x n
Water for composite facility + Water for apartment house

= Branch water supply pipe diameter > Meter diameter x n

(Selection of water supply method)

Select a water supply method according to the purpose of using water supply and the business

Form of the building or facility.

Direct water supply A method of supplying water to the end water taps by the water pressure of

the distribution pipe.

Tank type water supply This is a method of supplying water by providing a water tank that can store

50% or more of the daily water supply. Used to avoid the effects of water
outages at facilities that use a large amount of water at one time or facilities
that use water continuously.

In the design, be sure to install a ball tap that has a mechanism to stop the

water when the water level in the tank reaches the maximum water level.
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[Reference] -1

% Example of installing a ball tap in a tank
/—f _

(Calculation of water supply pipe diameter and determination of meter diameter)
@O  Calculation of maximum daily water consumption
> Calculate the maximum daily water consumption required for calculating the water supply
pipe from the type of work, the number of water supply users, and the water supply time.
[Calculation example]
§-1 : Concept of planned water consumption and water supply pipe diameter
In the case of a house. ([Reference- 1] —See table
4 Usage Pattern = Housing
[ Water supply method = Direct water supply
[ Amount of water used = 200L/person - day
[ Water supply time = 10 hour/gay

A: Planned daily water consumption =4 personx200L/person + day =800L/ day * 10hour
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[Reference] -1I Concept of water supply time and planned daily water consumption

Usage pattern Amount of water used Supply time Water Calculated
(L/day) (h,/day) supply target personal per unit
1 | Housing 200~400 L/ person * day 10 hour / day | Resident personnel 0.16 person/m?
Condominium 200~350 L/ person * day 15 hour / day
2 | Office 60~100 L/ person - day 9 hour / day | Number of employees 0.20 person/m?
3 | Factory 60~100 L/ person * day Working time | Number of employees Standing work
/ day+ 1 hour / 0.20 person/m?
day Sitting work
0.30 person/m?
4 | Hospital 1,500~3,000 L/ Bed * day 16 hour / day | Number of beds
30~ 60L/ m?- day Total floor area
5 | Hotel 350~ 450L/Bed - day 12 hour / day | Guest room
60~100L/person * day 12 hour / day | Employee
6 | Caffe 25~ 35L/ person * day 10 hour / day | Guest
55~130L/ person * day 10 hour / day | Store floor area
7 | Restaurant 55~130L/ person * day 10 hour / day | Guest
110~530L/ person - day 10 hour / day | Store floor area
8 | Department 15~ 60L/ ni 10 hour / day | Store floor area
Store Guest+Employee
9 | School 70~100L/ person * day 9 hour/ day | Teacher
Student
10 | Station 10L /1,000 person * day 16 hour / day | Customers Excluding car
60~ 100L/ person * day 16 hour / day | Employees wash water
11 | Temple 10L/ person * day 2 hour/ day | Worshipers
Church 100~150L/ person * day 15 hour / day | Monk
12 | Library 25L/ person * day 6 hour / day | User
60~ 100L/ person * day 9 hour/ day | Employee

@ Calculation of water supply pipe diameter
> Determine the diameter of the water supply pipe and the
diameter of the water meter from the calculated maximum
daily water consumption and water supply usage time.
[Calculation example |
A Amount of water used = 200L/person - day [ Water supply time = 10 hour/qay
B : Amount of water used per unit = 800L/day - 10 hour + 3,6005ec = 0.22L/sec

i Based on the amount of water used per unit time, check the pipe diameter in the
Weston official chart (Applicable to @SOmm or less) where the velocity of water
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flowing in the water supply pipe is in the range of 1.0m~2.0m.

it Calculate the section flow rate of each section on the water supply equipment design
drawing. Based on the confirmed water supply pipe diameter, calculate the water
head loss of the water supply pipe, fittings and accessories caused by friction loss,
and the direct water head loss due to the height difference.
Finally, the total water head loss is calculated by adding the water heads required
for the use of the tap attached to the end of pipeline.

§-2: Calculation method of water supply pipe diameter by direct water supply.

TAP 3 TAP 2 D ap1
Q=15L/min Q=15L/min Q=15L/min
|<l+1,5m —i—1.5m|<l F—l.8m
1.Om ., ., 1.8m 4. 5m 3. 2m
+1. 0m A B C )

A 4. 0m
Service Pipe

Distribution Pipe

[Example |
-1. Calculate the required floe rate for each section on the planned water
supply pipeline considering the ratio of simultaneous use.
[SectionD-C] &= Q= (15L/min)  x1/1=15L/min
[ Section C-B] = Q= (15L/ minx2) x2/2=30L/min
[ Section B-A] == Q= (15L/ minx3) x2/3=30L/min
-2. Using Weston’s official chart, check the diameter of the water supply
pipe that can supply o0.51/sec of water at point A under the condition
that the water flow velocity is 2.0m or less.
-3. Check the hydraulic gradient at the flow rate in each section based on
the calculated water supply pipe diameter from Weston official chart.
[ Section D-C] & Q=15L/min (=0.25L/sec) = I = 65%o
[ Section C-B] = Q=30L min (=0.50L/sec) = I =190%o
[ Section B-A] = Q=30L/ min (=0.50L/sec) = I =190%o

-4. Calculate the pipe length of each section and the converted length of
joints and accessories from the water supply equipment piping design
drawing,

Calculate the total pipe length by adding the section length and the
conversion length.

Calculate the water head loss for each section by multiplying the
calculated total pipe length by the hydraulic gradient confirmed from
Weston official chart.
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[ Section D - C] = Pipe length =1.8m+3.2m=5.0m
Conversion pipe length=3.0m+0.75mx2+0.24m=4.74m
Total pipe length =5.0m+4.74m=9.74m
© Hydraulic gradient 1 =65%o
> Section water head loss hp-c=9.74mx65x%1/1000=0.633m
> Direct water head loss  hp.c=1.8m

o> Section total water head loss =0.633m+ 1.8m=2.433m (i)

[ Section C-B] = Pipe length =4.5m
Conversion pipe length =0.24m
Total pipe length =4.5m~+0.24dm=4.74m
© Hydraulic gradient 1 =190%o
> Section water head loss  hc.p=4.74m*x190%1/1000=0.900m
> Direct water head loss  hcp=0.0m

= Section total water head loss =0.900m (ii)

[ Section B-A] = Pipe length =1.8m+1.0m+1.0m+4.0m=7.8m

Conversion pipe length=8.0m—+0.15m+0.75m*x2+3.0m=12.65m
Total pipe length =7.8m~+12.65m=20.45m

= Hydraulic gradient I =190%o

> Section water head loss  hp.a=20.45m>190x1/1000=3.885m

> Direct water head loss  hp.o=1.0m

= Section total water head loss =3.885m+1.0m=4.885m (iii)

-5. Calculate the total water head loss of the planned water supply equipment
based on the calculation result.

Total water head loss=i—+ii+iii— 8.218m

-6. Compare the planned minimum hydraulic pressure of the distribution pipe with

the calculated total water head loss of the water supply equipment.

Hydraulic pressure of the distribution pipe
=15.000m (0.15Mpa) —@

Total water head loss of the water supply equipment

= 8.218m )
Required water head at the end of the water supply equipment
= 5.000m —©®

Total water head loss of water supply equipment pipeline
=13.218m (@+®)
D = 15.0m > @+®=13.218m
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It can be judged that the 20mm water supply pipe diameter planned from

the above plan is appropriate.
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[ Reference ]| —III Weston official chart (Applies to 50mm or less)
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Hydraulic gradient ( %o )
190%0= 1

If the pipe diameter is 75Smm or more, the pipe diameter can be calculated from the official
Hazen Williams chart that illustrates the relationship between floe rate, water flow velocity,

and hydraulic gradient.
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[ Reference ] —IV

Chart of the converted length of joints and accessories

Conversion length of straight pipe when water head loss when passing through
water supply installment is used as loss head when flowing through straight pipe
Water—;‘m;?r;s“t;mniﬁt‘giakmfbir @ 13mm| ¢ 20mm| ¢ 25mm| ¢30mm| ¢ 40mm| d50mm| ¢ 75mm | @ 100mm| ¢ 125mm| ¢ 150mm|$ 200mm| ¢ 250mm|
Tee joint for branch 0.26 0.23 0.22 0.23 0.22 0.22 0.21 @
Saddle snap tap 1.0 3.0 4.0 2
Througth valve (sub valve) 15 2.0 3.0 @
Check valve (sigle type) 16 1.5 1.2 1,0 1.6 @
Check valve (angle type) 1.2 1.6 2.0 2.5 3.1 4.0 5.7 1.6 10.0 12.0 15.0 19.0 ®
Ball valve 0.37 0.29 0.23 ®
Stop valve 4.5 8.0 75 10.5 135 16.5 24.0 375 42.0 495 70.0 90.0 @
Gate valve 0.12 0.15 0.18 0.24 0.30 0.39 0.60 0.81 0.99 1.20 1.40 1.70 ®
Water Meter(Tangential flow mpellar type) 3.0 8.0 12.0 20.0 )]
Water Meter(Waltman type) 20.0 10.0 30.0 80.0 4[]
90° Elbow joint 0.60 0.76 0.90 1.20 1.50 2.10 3.00 4.20 5.10 6.00 6.50 8.00 an
45° Elbow joint 0.36 0.45 0.54 0.72 0.90 1.20 1.80 2.40 3.00 3.60 3.70 4.20 (F]
Tee joint (direct current side) 0.18 0.24 0.27 0.36 0.45 0.60 0.90 1.20 1.50 1.80 4.00 5.00 @
Tee joint (branch side) 0.90 1.20 1.50 1.80 2.10 3.00 450 6.30 750 9.00 1400 | 2000 0]
Water supply Tap 30 8.0 8.0 (B
90° Bend(Large curvature) 1.00 1.50 3.00 4.00 6.00 8.00 12.00 6
45° BendLarge curvature) 1.50 2.00 3.00 4.00 6.00 an
90" Bend(smal curvature) 1.50 2.00 3.00 4.00 6.00 a8
45" Bend(smal curvature) 1.00 1.50 2.00 3.00 19
Ball Tap (single type) 38.0 23.0 27.0 20
Ball Tap (Double type) 250 220 83.0 77.0 640
Reducer 0.5 0.5 0.5 1.0 1.0 <
. Total length of straight pipe = 4 0+1, 0+2. 0+5. 0+1. 0+2. 0+1.5 = 16 5m
@ & Conversion length of straight pipe = @ + @ + (0 + @ + (5 + (2 + (2 + (@ + (®
Qi / émm:j "G‘ ﬂu‘hxy N 20 = et \Q:ua +1‘,!2| ail:}m : 15 L/min mh e {fo .G;-Oo; &OGDI '!.q:l :’;4 tull 'ﬁ®s 4 ; 30
/7 ® U O g @ - Total length = .24 n < |Find the hygraul o gradient
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[Reference] -

v

X Standard water consumption that is the basis for calculating the meter diameter

Maximum daily Maximum hourly Appropriate range of
Diameter water consumption water consumption water usage
¢ 13mm 10 m? 2.0 m*h 0.10 ~ 0.80 m*h
¢ 20mm 15 m? 3.0 m*h 0.20 ~ 1.60 m’/h
¢ 25mm 20 m? 4.0 m*/h 0.23 ~ 1.80 m*h
¢ 40mm 60 m* 7.5 m’/h 0.60 ~ 0.48 m’/h
¢ 50mm 160 m? 20.0 m*/h 2.00 ~ 20.00 m*h
¢ 75mm 320 m? 40.0 m*/h 4.00 ~ 40.00 m*h
¢ 100mm 480 m3 60.0 m*/h 6.00 ~ 60.00 m’/h
¢ 150mm 720 m? 90.0 m’/h 18.00 ~ 90.00 m*h
¢ 200mm 1,200 m? 150.0 m*/h 30.00 ~150.00 m’/h
¢ 250mm 1,800 m? 230.0 m*/h 42.50 ~230.00 m*/h

[Construction of water supply equipment]

(Installation position of water meter)

Single house

> The location of the meter shall be the entrance to the road,

within 1.5m to 2.0m from the road boundary, and a place

where meter reading work can be easily performed.

Install the meter box in a dry place to avoid external impact,

and install it horizontally in it.

Install meters away from sewage ditches so that water is not

Contaminated.
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[Reference] —VI

Example of meter installation in a single house area

Road
[
S
o
S
zl
= < 1.0m~2.0m
e — M

Meter Box
Service Connection Pipe

(Branch connection from distribution pipe)
For branch connection from the water distribution pipe, be sure to use a saddle clamp
for water service pipe connection work of 40mm or less in order to protect the opening
for branching and prevent water leakage from the branch.

Use a dedicated drilling machine to open the pipes.

% Preparing to install the meter % Example of meter installation

(Stop valve +Meter+ Check valve)

+ Apartment house = Ifitis difficult to secure a place to install the meter in the
building grounds, consult with the Waterworks Bureau and
make it a place inside the building that does not interfere

with meter reading work.
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[Reference] —VII Example of meter installation in a apartment house area

————e e

- Meter Box

TN

\-
; A=

Building

[eMIPIS

|

y 4
O N N SN SN BN BN BN S
L ]

Building

Sidewalk

(Installation position of large-diameter meter)
When installing a water meter of ¢75mm or more, the inside of the water meter must be
completely filled with water at all times. In the downtown area, there are many cases where
the inside of large-diameter water meter is not filled due to insufficient water supply.
Insufficient water causes a state of poor rotation of the large-diameter water meter, and it
has been confirmed that it is not possible to accurately detect the amount of water used.
In this situation, in order to correctly detect the amount pf water used, install the large-
diameter water meter so that it is lower the piping position on the upstream and downstream

sides of the large-diameter water meter installation position.
Cannot measure the amount of water used due to insufficient flow rate

Upstream o 7 Downstream

Not fulfielld water pipe

E 1 OO mm

(Water supply pipe)

Pipe material = The material of the water supply pipe will be selected based on the
Material standards set by YCDC.
When selecting the pipe material to be used, consider the diameter
of the pipe to be used and the purpose of use, and select a material that
has sufficient strength against impacts caused by external pressure.

Pipe joint > Only YCDC licensed technicians can be join the water supply pipes.
Pipe joining of water supply pipes should be done by using appropriate
fittings for each pipe type and pipe diameter used and by appropriate
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technology.
For PVC pipes that are TS-jointed using a glue, pay sufficient
attention to apply the glue to unnecessary parts and check the

retention of the fixing time after jointing.

Pipe laying = When lay water supply pipes in the road, secure a pipe laying depth

that can be sufficiently withstand the load and impact from vehicles
passing on the road.

As a general rule, pipes should be laying in the soil because resin
Pipes such as PVC pipes and PE pipes are deteriorated by ultraviolet
rays. Do not lay water supply pipes in places where tap water may

be contaminated ditches and sewage ditches.

Prohibition of connection with well water pipe and prohibition of use as shared pipe

= There are many connections and sharing of well water pipes due to

(Water supply accessories)

insufficient supply of tap water. As tap water will be supplied in the
future that clears the water quality items as drinking water by
injecting chlorine, etc., ground water pumped from wells installed
by customers and tap water should be mixed and used.

Never go because it leads to pollution of tap water.

Water stop valve = Be sure to install a water stop valve suitable for the water pressure

Check valve

used at the branch position from the water distribution pipe, on the
upstream side of the meter, and on the upstream side of equipment
that requires maintenance and supervision, such as boilers and water
heaters installed in the water supply equipment., Install a box so that

the water stop valve install in the soil can be operated at all times.

> The check valve is installed for the purpose of preventing backflow in

the water meter and preventing contamination of tap water due to
backflow of water laid and stored in the tank.

Since there are several types of check valves depending on their
internal mechanism, an appropriate check valve must be selected
according to the purpose of the situation. In principle, the check
valve installed to prevent backflow inside the meter should be

installed on the downstream side of the water meter.

Water tap = The tap is attached to the end of water supply equipment to use tap

water. In addition, there is a hot water mixing tap that is used in
common with hot water supply.

These taps shall be made of a material that has sufficient water
stopping mechanism and durability, and does not contaminate tap
water. In addition, it should never be used as a mixed tap with well

water because tap water maybe
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Pump > Pumps installed for the purpose of pumping water to high tanks and
for ensuring the amount of water received from water distribution
pipes with low water pressure shall have appropriate specifications
according to the purpose of use.

The pump should be installed on the downstream side of the meter,
and the necessary distance should be provided between the meter
and the pump so that the function of the meter is not adversely
affected by the pulsation of the pump.

(Installation position of water receiving tank)

* Underground tank = Do not install underground tanks near sewage ditches and sewage
storage tanks that may contaminate tap water.

In addition, the structure shall be such that groundwater and
contaminated water does not flow in or permeate.

* Ground tank =  When installing the tank at a low position on the ground, build a
foundation with sufficient strength so that the tank will not
collapse due to the weight of the filled tank. Also, reserve 2 feet of
space at the bottom of the tank for maintenance of the bottom of
the tank.

+ High tank = When installing a tank on the roof of building or at a high position
on the ground and using the gravity difference from the tank to
secure the water supply pressure, the water supply pressure
required at the water tap installed at the highest position on the
top floor of the building is secured. Install the tank at a position
that can be secured from.

(Water receiving tank capacity

The standard capacity of the water receiving tank is 4/10 to 6/10 of the planned daily

Water volume.

The volume ratio of the effective water storage amount to the capacity of the water receiving

tank body is about 70% to 80%.

The effective water storage amount is the amount of water between the highest and lowest

water levels in the water volume section stored in the tank.
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[Reference] — VIII Water supply pattern example

[ Tank type water supply Water supply for apartment house life
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[ Tank type water supply Hospitals, Medical facilities

High Tank

Y4
N S~ T
\\9\},, & 40 {I
G d Tank
>

d Combined method of direct type and tank type

d Direct water supply type

COspe L] | s 1
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O
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1

Water supply for single house
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[ Tank water supply accor

ding to usage

Commerecial facility & Condominium

As shown in the figure below, when condominium and commercial facilities

coexist in the same building, the amount of water used may change depending

on the business form of the commercial facility in which you move in, so tap

water is generally used. Separate the supply system.

In addition, water meters will be installed on the upstream side of the each

water receiving tanks.

In many cases, a meter is installed for each user for the purpose of managing

the amount of water used by each customer of condominium and the amount of

water used by each tenant of commercial facilities.

Joint bui lding House with commercial facilities

[Domestic

wCondminium /Tank type = 15|

(| [
7FL
(| [
6 Fl
5 FL LE}*
(| [ *
Condni ni um AFL
(Tank Type)
(| M -
3H
[Restaurant = Tank type = 3 | Commercial Store Commercial Store I;] Commercial Store
Q_\Qg) Commercial Area i
_th,l (Tank Type)
)
{59& ¢ 75 Commercial Store Commercial Store [ Commercial Store
)
N oL / a5 1R
7/ M
Lﬁ@ Restaurant . Restaurant Restaurant 5
$30 - ]
S B1 FL
—

Water supply service connection = 1

o

Tank

for Commercial

[ Tank for Condminium |
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O Water supply equipment standard construction drawing - (D

1. Om~2. Om | / \

| | Water Meter Meter Box D ch
oad /\ V1
/\|:I Check valve
PVC Ball Valve

Meter Union

N\ o gr0m

Customer service pipe (PVC) Gate Valve

Saddle Clamp

1. Om~2. Om | / \
Cover Pipe (SGP) | Water Meter Meter Box D I
= >
"
Road VAN }

A}
Check valve

Meter Union

PVC Ball Valve

PVC ¢ 20~25mm

</; Customer service pipe (PVC)

Distribution Pipe

Gate Valve

Saddle Clamp
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10.

(5.B2) Inspection Guideline of Installation of Water Supply Equipment

Objective

This inspection objective stipulates the inspection work for the construction of water supply equipment in Yangon,
which was approved by YCDC’s EDWS.

Water supply equipment construction

Water supply equipment construction is a facility designed and constructed by qualified person approved by the mayor,
and receives water from water distribution pipes, etc. maintained by YCDC.

Inspection

The inspection will be conducted by YCDC regarding whether the pipe materials and equipment used, and the
construction method conform to the water supply equipment construction standards set by YCDC for the water supply
equipment construction designed and constructed by qualified personnel approved by the mayor. The inspection
categories are pre-completion inspections, completion inspections, re-inspections, etc., and the inspections is carried
out in response to the “water supply equipment construction inspection application” submitted by the construction
contractor.

Inspector

The inspector is appointed by the CE of EDWS from those who are judged to have sufficient knowledge and technical
capabilities for water supply equipment.

Inspector ID

CE grants an inspector ID to the appointed inspector.

The inspector must always carry the inspector’s ID card while engaged in the inspection work, and show it when
requested by the water supply equipment owner or construction personnel.

Inspection fee

The inspection fee will be collected from the water supply equipment owner for each inspection of pre-completion
inspection, completion inspection, and re-inspection in accordance with the water supply regulation fee rules set by
YCDC.

Implementation of inspection

The inspection will be conducted on-site in the presence of the contractor based on the water supply equipment
construction completion drawing submitted together with the water supply equipment construction inspection
application form.

Notification of inspection date and time

Regarding the inspection date and time, the inspector will notify the contractor after confirming the submitted water
supply equipment construction completion drawing.

Entry into private land

The inspector may enter the private land and the building only after sunrise and before sunset with the consent of the
owner of the land and building if it is judged necessary for work.

Inspection item

Inspection of water supply equipment construction is carried out according to the following procedure.
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Confirmation of water supply equipment construction contents.

A Confirm the construction contents with the water supply equipment construction application drawing

and the construction completion drawing.

i

The contents of construction are new installation, remodeling (expansion, partial removal) of water

supply equipment, and abolition of equipment.

d  Check the type of water supply equipment and the number of installations.

il

il

If a device that requires water supply pressure is installed, check the water discharge pressure at the
terminal water supply device position.

Confirm the water supply equipment for commercial purposes such as restaurants and cafe have an
appropriate water supply pipe diameter because the simultaneous usage rete differs depending on

the usage pattern.

d Confirmation of installation of water storage tank

i

il

il

Check if there are underground water storage tanks, above-ground water storage tanks, elevated
water storage tanks, etc., and confirm that an automatic water stop device is installed at the inflow
part to each tank.

Be sure to ensure that an effective distance is maintained between the full water level of the water
storage tank and the inlet of the water supply pipe to prevent backflow to the water supply pipe.
In the water supply equipment where the water storage tank is installed, the water supply device is

up to the inlet to the tank.

d  Confirmation of water supply pipe branch position and branch pipe diameter.

i

il

Confirm the pipe type, pipe diameter and pipe laying position of the water pipe that is the supply
source from the water distribution pipe management map managed by EDWS and the water supply
equipment construction completion drawing.

Regarding the confirmation of the branch position from the water distribution pipe to the water
supply service pipe, the site is confirmed and the branch pipe diameter by the construction

photograph etc.

d Confirmation of water stop vale and customer meter installation position.

i

i

il

Confirmation that a water stop valve is installed on the upstream side of the customer meter.
Confirmation that a water stop valve is installed within 1.0m from the boundary between the road
and the residential land.

Install the customer meter within a range of 1.0m to 2.0m from the boundary between the road
and the residential land near the entrance and in a place where meter reading is easy, and confirm

that is installed horizontal in the meter box.

1 Confirmation of material used

i

i

Confirmation that materials such as water supply pipes and water supply equipment used for
construction conform to the material standards by YCDC.
Especially for the branching point from the water distribution pipe, confirm the use of the

branching saddle specified by YCDC and the construction of the hole using the drilling machine.

4 Water pressure test.

i

Conduct a water pressure test to check for water leakage in the newly installed water supply
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equipment
it The water pressure test is carried out using a test pump prepared by the contractor.
iii  The test water pressure and the water pressure retention time are determined separately according
to the water supply pipe diameter.
A Confirmation of water flow.
i Confirmation of water flow from the water distribution pipe by opening the stop valve on the
upstream side of the customer water meter.
[ Pass/ fail judgement construction inspection.
i Judge the pass/ fail of water supply equipment construction by construction inspection and
perform necessary processing.
0  Procedure after the inspection is completed.
i The water supply equipment that has completed the construction inspection will hand over the

information necessary for future information management to each section in charge.
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(5.B3) Procedure of Completion Inspection for Distribution Line

[Purpose]

Completion inspection for distribution pipe laying work constructed by WRAWSA is to confirm whether the

contractor or the engineer has used appropriate material based on the design specifications and construct in

proper method.
The purpose is to confirm a quality that guarantees the useful life of the water supply facility.

[ Workflow (Design - Inspection) ]

Creation of basic design drawing and
construction cost estimation by EDWS

. 4

Approval of internal technical division and finance division

Inspection
Team

Approval of technical
division

Inspection

Selection of contractor
Conclusion of consfruction contract—=

Submission of
Completion drawing

Detailed construction
drawing

Creation and submission of detailed construction
drawing by contractor

L

1. Construction completion notification

Construction
completed

Construction
starts

[Required Documents ]

Construction completion drawing
Construction material usage statement

Water pressure test pass

Construction photo book

Copy of construction contract (or instructions)

Copy of construction cost estimate

® N kW

Copy of the license certificate of the engineer responsible for construction
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[Procedure of inspection]
1. Confirmation of construction contract
When you receive the completion notification of the construction, confirm the construction period stated in the

construction contract and the matters stated in the special specifications.

2. Confirmation of construction cost estimate
Construction cost create at the time of design to confirm whether the type of pipe used for construction, pipe diameter
and accessories used for joining pipes meet the quality requirements based on the design drawing and special

specifications Check the contents of the calculation documents.

3. Confirmation of the license certificate of the engineer responsible for construction
For the person in charge of supervising the construction work, to complete the prescribed training of YCDC stipulated
in the “Rules for Contractors for Water Pipe Construction, etc.” established by YCDC, and then to certify that the

person is qualified for the necessary skills. The inspector must check a certification of the supervisor.

4. Confirmation of construction completion notification (Document format needs to be examined)
»  Construction subject

Construction site

Construction period (start~completion)

Contractor name

Y V V V

Name of engineer responsible for construction

5. Confirmation of construction completion drawing (Need to consider drawing style)
»  Collation with construction design drawing (Site location map & Pipeline plan view)
»  Confirmation of laying pipe diameter and total pipe length

»  Confirmation of pipe laying position

>

Confirmation of the position of attached equipment

6. Material statement used for construction
»  Confirm the quality of pipe materials such as DIP, HDPE, PVC and pipeline accessories are observed
YCDC standard or not.

»  Confirm the ISO standard compliant product certificate submitted by the manufacture.

7.  Confirmation of water pressure test pass
If the length of the pipeline is long, or the pipeline is laid in multiple roads, the water pressure test on each pipeline
should be conducted under to the inspector’s instructions after the valves are installed at the points of each pipeline.

Inspector shall check the certificate of water pressure test which is issued if it passed the pressure test.
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Water Pressure Test-Pressurization time

Pipe DIP, PVC, HDPE
Length "
pi <400 <700 <1300 21600 ~ Test pressure : 0.75Mpa
ipe
Dilznneter(mm) ~ <400 ~ <700 ~ <1300 | ~ <1600 2 Z400mm
O 75 Test pressure : 0.50Mpa
® 100 2 Z900mm

O 150 L =Pressurization time

® 200

® 300
® 400 =Pressurization time

® 500
® 600
® 700

® 800
® 900 ZPressurization time

®1000

8. Confirmation of construction photo book
Confirm the following items with the construction photos.
® Excavation width and depth at the time of construction
® Depth of pipe
® Backfilling of protective sand
® Compaction work of soil at the time of backfilling
® Restoration thickness of pavement
Make sure that the construction photo includes a signboard which shows date and the site places. Photos must be
taken for following items.
@ Local situation before the construction
Planned pipe laying position
Longitudinal piping position (Road width measurement)
Road intersection

Canal, Ditch

@ Construction start status
® Installation of construction signs
® Pavement cutting and demolition work

® Pipe laying work excavation work (Mechanical excavation, Manual excavation)
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Excavation width and excavation depth

Sand laying work on the excavation bottom (thickness = by YCDC standard)
Pipe laying work (show the laying depth by measurement tape)

Quality label printed on the surface of the pipe

Protective sand backfilling work on pipes(t=0.1m)

Soil backfilling work

Backfill compaction work (Every 0.3m layer)

Temporary pavement work

Main pavement work

9. Completion report of construction completion inspection
Report to CE by the prescribed report that the completed construction inspection has been completed based on the
inspection procedure established by YCDC. Afterwards, the construction completion drawing is sent to the section

in charge of recording and storage.
[Inspector ]

The inspector shall be appointed by the CE from among those who have sufficient knowledge and skills regarding

the water supply business and who are recognized to be able to make fair judgements.
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1. Target Non-revenue Water Ratio

1.1.  Overall Service Level Targets of YCDC

The overall level target was planned in the M/P in 2014, revised in the preparatory Survey for greater
Yangon Water Supply Improvement Project (Phase II) in 2017 (hereinafter, M/P-F/S-Phase II), and
further revised internally by YCDC in 2019 (hereinafter, M/P 2019). The overall level target of YCDC
area up to 2040 in M/P 2019 is given in the table below and the water resource development plan is

shown in Figure 1-1.

Table 1-1:Overall Service Level Target
Overall Service Level Target of YCDC Area

Item unit | Bh |(c20ide) | 2020 2025 2030 2035 2040
Population Million 5.14 5.21 5.90 6.64 7.41 8.14 8.90
Service Coverage Rate % 37 35 46 56 64 71 80
Served Population Million 1.92 1.84 2.70 3.73 4,71 5.79 7.02
Per Capita.  |Urban*l | LPCD | 166 185 220 250 278 305 333
(Bom o Bom) [ Syburbs [ 1pcp | 100 115 143 167 195 222 250
Non-revenue Water Rate % 66 66 46 35 26 20 15
Leakage Rate % 50 50 33 25 18 13 10
Baily Maximum Water MGD | 148 156 197 267 342 433 554

T uction meo | M [ By [ | 4B [ D] & | S
Water Pressure MPa 0.075 MPa More than 0.15 Mpa
Supply Duration Hour 8 hrs. on Average 24 hrs.

AT - Not drinkable I Drinkable

Source: Population/Served Population and MGD; Yangon’s Urban Development Master Plan, March 2018, and
NRW/others; Water Master Plan 2014. *1: CBD, IUR, ORZ, NS and OS. *2: SoCBD and NewS

Total Water Demand (Daily Max)

700 7 T 11 ) T Y O |
~@—Demand of Greater Yangon Area |
600 +—{ =@=Demand of Existing YCDC Area 7——A7———¥Tue—5iagelf:£0MﬁDu—-
Kokkowa Stage2 :80 MGD|
506 -
Lagunbyin Stage2: 40 MGD
g 400 - 32
2 N Y T 4 4moeyeik Staged: 45 MGD
?u 100 | 271 Ngdmoeyeik Stage3: 45 MGD
] L « L O 51 0 5l 24 P g o L ot
E . ‘ _ / Kokkowa Stagel : 60 MGD
a 197 257 ! TS (s e
200 i - ~ | lagunbyinStagel: ADMGD |
148 = -— - J
.__—-" 1?7 Ngarqowmk stagezfE 45 MGD ]

L . e . 1 L e e
Phugyi: 54 MGD ‘ | ’ |

Gyoi)vu: 27 MGD \ | | | \

2005 2010 2015 2020 2025 2030 2035 2040 2045

Year

Water Resource Development Plan Reviewed on 27 Dec 2019

Figure 1-1: Water Resource Development (M/P 2020 revised ver.)
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1.2. Target of NRW

In the M/P, the target of NRW is planned as below.
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Table 1-2:Target Level of NRW Ratio and Leakage Ratio

Figure 1-2:Target Level of NRW Ratio and Leakage Ratio

Items 2013 2018 2020 2025 2030 2035 2040
Non-revenue Water Rate (%) 66 51 46 35 26 20 15
Leakage Rate (%) 50 37 33 25 18 13 10
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2. Existing Situation of NRW Management
2.1.  Causes of NRW in Yangon by IWA table

The causes of NRW in case of Yangon city are shown in Figure 2-1.

Table 2-1:Causes of NRW in case of Yangon City

Non- Unbilled Such as Pipeline Flushing, Fire Fighting, Utility Use (FOC)
Revenue | Authorized
Water Consumption
Water Real Leakage on Transmission and/or Distribution Mains
Losses (Physical) Leakage on Service Connections up to Customers’
Losses Meters
Leakage and Overflows at Utility's Storage Tanks
Apparent Unauthorized Illegal Connection
(Administrative/ | Consumption Meter by-Pass
Commercial Meter Tampering
Losses) Metering Inaccuracies Under-Registration
False Reading
Data Handling Errors

2.2. Estimation of NRW Ratio in Entire City
(1) Calculation of NRW
The flow monitoring system in transmission system was established in the Project. The system started
operation from Oct.2019. The following shows calculation method of NRW for September in 2020 based
on the monitoring flow data and billing data.
1) Distribution amount in the whole city (System Input)
The total system input is 205.59 MGD.

Table 2-2:Distribution amount whole Yangon City (System Input)

Flow meter stations Summary (MGD)

PYAPS-WF2 Pyawbwesu Outlet 22.86
HLAPI1-WF1 Hlawga66 PS1 68.10
HLAP2-WF1 Hlawga42 PS2 12.91
NAUPS-WF1 NWTP2 SPT Outlet

NAUPS-WF2 NWTPI1 SPT Outlet

NAUPS-WF3 NWTP1 Main Outlet o7
NAUPS-WF4 NWTP2 Main Outlet

TubeWell 14.39
Total Supply Amount 205.59

2) Billed consumption

The total revenue water is 73.14 MGD.
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Table 2-3:Billed consumption (Revenue water) amount

Revenue

Connection Revenue M vyithout Consumption Consumption

aitenance

(Nos.) (kyat/month) Cost (m3/day) (MGD)

(kyat/month)
Flat 35244 63618000 24098 5.302
Domestic 260099 | 551959883 | 525949983 199223 43.829
Commercial 26979 168586480 165888580 50269 11.059
Dept Domestic 1453 117137076 116991776 44315 9.749
Dept Flat 1 3240000 1227 0.270
Dept Commercial 113 16853070 16841770 5104 1.123
FE Domestic 123 55225080 55102080 4174 0.918
FE Flat 1 270000 20 0.005
FE Commercial 297 71621000 71324000 2702 0.594
Other (2019-20) 0.290
Total Revenue (9-2020) 324310 73.14

3) Estimated NRW
The NRW ratio in September 2020 is approx.64% as shown below.

System Input Volume

Non-Revenue Water

NRW Ratio

205.59(MGD)

132.45(MGD)

64.42%

(2) Estimated NRW Ratios
The Estimated NRW ratios from November 2019 to September 2020 are show below. The average NRW

ration in 2020 was 64.2

%.

Table 2-4:NRW ratio of Yangon City (Nov. 2019~Sep.2020)

2019 2020
Item Nov | Dec Jan Feb | Mar | Apr | May | Jun Jul Aug | Sep
System input volume (MGD) 2155 | 2155 | 2155 | 2155 | 2155 | 2155 | 2133 | 211.0 | 212.5 | 209.7 | 205.6
Revenue water volume (MGD) 80.7 79.7 78.8 83.9 75.3 78.0 73.1 76.5 73.7 72.3 73.1
NRW volume (MGD) 1348 | 135.8 | 136.7 | 131.6 | 1402 | 137.5 | 1402 | 1345 | 138.7 | 1374 | 1324
NRW ratio (%) 62.5 63.0 63.4 61.1 65.1 63.8 65.7 63.7 65.3 65.5 64.4

2.3.

Issue of Water Meters

To understand the NRW situation in Yangon, NRW Management Section and T/S offices carried out

following activities.

(1) Broken/un-readable meter survey

WRAWSA distributes raw water without treatment for more than 50% of their water supply from three

reservoirs of Gyobyu, Phugyi and Hlawga. The raw water, which is distributed to customers directly,
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contains the impurities such as shells, small fish, and waterweed. Many water meters lose accuracy of
flow measurement function due to the impurities even during their warranty period. Because of this
situation, the C/P and the Expert (the Team) carried out customer’s meter survey in 2018. A result of this
survey is as follows.

*  Meter removed due to malfunction: 2.7%

*  Malfunction meter: 8.8%

e Cannot read due to dirt: 13.2%

¢ Total malfunctioned or removed meter: 24.7 %.

(2) Water meter function test

To grasp the actual rate of existing water meter functioned and the accuracy, NRW Management Section
carried out meter function test in Yankin T/S, 13ward using potable test bench. The result is shown in
below. The Team found some water meters are installed at unreadable or inappropriate location or even
inside drain.

1) Target houses

e  Total number of houses =321 (nos.)

*  The number of houses supplied by YCDC = 208 (nos.) (Service Coverage = 65%)
2) Survey result:

*  Meters which cannot be removed = Approx. 30%
*  Unreadable because of meter broken or defacement = Approx. 7%
*  Assumed inaccurate meter (Accuracy error: more than £5%) = Approx. 41%

*  Assumed accurate meter functioned well (Accuracy error: within +5%) = Approx. 16%*

(*Within the nominal instrument standard accuracy / Japan)

48 % of the surveyed meters are unreadable or error exceed the standard. Therefore, it was appeared that
the effect of commercial loss caused by water meter is large. In addition, 30% of the meters cannot
removed for various reasons, which indicates there are many cases of meter installation without

considering maintenance of water meter. Out of these meters, some % may be inaccurate meters.

2.4. Current Human Resources Capacity of NRW Management

At the present, mainly NRW management section responsible for NRW management activities. As a
NRW management capacity of WRAWSA, NRW management section was assessed at the end of TA

project finished as follows.

(1) Capacity Assessment (Organization, Core)
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Table 2-5:Result of capacity assessment (Organization)

Capacity Assessment of Organization (Field; NRW ]
Technical Capacity Baseline | Cund line Remark (criteria) )
Baseline | End-line
Category Items 1]2(3(4]5)1/2[3]4]5
. [1. Not existing, 2. In the planning phase for establishment, 3. Existing (but necessary for
" A ‘ . aterial standard for nevly ipe lying and epaifin i esablished. . * improvement), 4. Existing (Applying when it needed), 5 Periodically up-to-date | 4 4
aterial
Standard . . [1. Unnecessary, 2. Never implemented, 3.Conducting when its needed , 4. Inspect all the procured
A2;Ipecion of rocred tiaters. 5 ' Imaterials, 5. Inspect & record all the procured materials] 4 4
B. 5 3o [1. Not existing, 2. In the planning phase for establishment, 3. Existing (but necessary for
Design Standard 1. Design standard fornewdy ipe leying nd epiring e estabiihe. , * improvement), 4. Existing (Applying when it needed), 5. Periodically up-fo-date | 3 ¢
Esliri:lion C1. Estimation standard for newly pipe laying and repairing is ‘ . [1. Not existing, 2. In the planning phase for establishment, 3. Existing (but necessary for s !
Standard established. improvement), 4. Existing (Applying when it needed), 5. Periadically up-fo-date |
Cnnsll:r,ﬁ cion D1. Construction standard for newly pipe laying and repairing is ‘ . [1. Not existing, 2. In the planning phase for establishment, 3. Existing (but necessary for s s
Standard established improvement), 4. Existing (Applying when it needed), 5 Periodically up-fo-date |
n i:ticn E1. Completion inspection standard for newly pipe laying and repairing ‘ " [1. Not existing, 2. In the planning phase for establishment, 3. Existing (but necessary for 3 3
S:n dard is established. improvement), 4. Existing (Applying when it needed), 5. Periodically up-o-date |
F1. Training for design, estimation, etc. are implemented. X X 3 4
F2. Technical training for construction are implemented. X X
Tec:ﬁica\ " ol [1. Not existing, 2. Training for new yees, 3. Occasionally, 4. Imp if it necessary 5. 3 4
B . i Implement according to training plan ]
Training |3, Training for leak detecting are implemented. X X 3 4
F4. Training for measuring leakage volume are implemented. X X 1 4
G1, Grasp the information (pipe position, material, laying date, etc.) of % [1. No record, 2.No record (but necessary), 3. Grasp information of the area in charge, 4. Record on 3 5
G. _ |theareain charge. piping map, 5.Making aledger and record on it]
Information [ IR : iR 2 Recor
Management o i . 1. No record, 2. Recarded (entrusted by the person in charge), 3. Recard with memory 4. Recording
(2. Pie informtionis recorded accurtely 1 t reqularly, 5.Recording regularly with construction record | 2 4
H. B [1. Nothing, 2. Using old equipment, 3. Pracure when it necessary, 4. Essential equipment is
Equipmert H1. Equipment for pipe laying and repairing is prepared. X X repared 5. Upto-dale equipment | 4 5
. . [1. Only Field survey 2. Basic planning&design 3. Detail design & estimation 4. Define a diameter
level : b 4 i
Techrical Leve |- Testmicl level ofvorkers X ith hycraiic analysi, 5. Making DMA & Distibution Networ] ! 5
(2) Capacity Assessment (Organization, Technical)
Table 2-6:Result of capacity assessment (Core)
Category Items Item Base line | End line Remarks
1. There is annual action plan of section Annual action plan 1 3 Yﬁ;ﬁ directed by CE i always priorized over voluntary action
A. Planning, .. : The content of the activity has not reached regular monitoring by
Monitoring 2. Planned activities are monitored regularly.  |Plan monitoring system 1 3 revords
3. The business activities are compiled as a Peri i Only a limited number of staff are resposible for recording and|
i eriodical reporting 1 3
report periodically. porting the content of business activities
Since most of the activities are directly is instructed by the CE,
1. Budget is requested based on planning Planned budget request 1 2 business methods for voluntary activity proposals and budget|
B. Budget q have not been established.
management . i . : c Execution of the project budget is camed out smoothly because
2- E_xecut\on of budget is periodically BUdQEl implementation 1 4 the section head has a wealth of knowledge regarding the
monitored. monitoring R
estimation of project costs.
1. The number of staff is adequate for assigned Adequate staff 1 3 The number of staff is many, but the number of maile staff who
C. Staffin duties. can perform technical work in the field is insufficient.
9 2. Duties and responsibilities of each staff is : Technically advanced work is concentrated on some higly
Clear duties 1 2 £ . p 2 2
clear. qualified staff. The issue is the leveling of business content.
1. Annual action plan_ is shared among Plan staff sharing 1 3 Info_rmation is shared within the section regarding the decided|
.+ |members of the section/office. activities.
D-;Comenunication 2. There are regular occasions to share
m'mrma“m aming thiamaaten Staff meeting 1 3 Share information as needed within the section.

2.5.

Organization of NRW Management Section

NRW Management Section was established in January 2017 to manage all relating works to NRW

management. This section consists of “Physical loss team”, NRW planning and monitoring team” and

“Commercial loss management team”.
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Engineering Department Water and
Sanitation{ EDWS)

|
[ NRW Management Section J

I—I—I

Physical Loss Management

Flow measurement

L
Gommercial Loss Management

- Metered consumption

NRW Planning and monitoring
- NRW management plan and

work

- Lesk detection work

monitoring

menagement

- Study and analysis of Revenue
& Non-Revenue water rates

- Meter management

- Lesk repair work ete. - Revenue water analysis ete.
Figure 2-1 : Organization chart of NRW Management Section
Table 2-7 : Duties of NRW Management Section
Section Team Duties

NRW - o Study and analysis of Revenue & NRW rates
Planning - To study and analyze "Metered consumption”, "Unmetered
and consumption", and "Ineffective water" etc.
Monitoring ® Planning of specific survey and study for NRW management

e Formulation of NRW management plan and monitoring the progress of plan

— To formulate Syear/10year NRW management plan and monitor the
progress of plan, if required revising the plan.

Commercial | - ® Checking and studying on the causes of inaccurate monthly meter reading
Loss data and guidance for collection of customer movement.
Management — To check the accuracy of the data of meter reading of each T/S with T/S
staff members, and prescribe and perform corrective actions.
o Study of water charge collection rate of each T/S

— To check the water charge collection rate and the reason of nonpayment
through the monthly meter reading data. Study and give guidance on how
to collect the water charge, etc.

® Analysis of water meter condition and reporting. Guide T/S staff members
based on the analysis.
® Quarterly Analysis of revenue water on the basis of monthly meter reading

- To analyze Revenue & NRW from the data of monthly meter reading and
leakage volume, and report the outcome quarterly, and provide the results
to NRW Planning and Monitoring Section.

Physical Flow ® Water flow measurement of main distribution system
Loss measurement - To measure water flow (by Ultrasonic flow meter) at fixed points
Management periodically by main water distribution system in the city.
(Leakage) - To analyze the water balance between the water supply and demand, and
provide the information to "NRW Planning and Monitoring Section".
e Establishment of "Model district for water flow measurement"

- To measure water flow and leakage and the change of water flow volume
resulting from leakage repair etc. To collect and analyze the information
above to estimate NRW rate in other areas.

Leak ® [ eakage patrol and detection
detection — To formulate an annual leakage detection plan.
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Section

Team

Duties

— To detect leakage visually in the daytime and by using detector in the

nighttime.

Leak repair

® Instruction of leakage repair and inspection on site

- To instruct T/S to repair the leakage detected, and inspect the repairing

work according to guidelines prepared.

® | eakage record

- To repair leakage as needed, and report the water leak volume to "NRW

Planning and Monitoring Section".

® Provide materials and equipment for leakage repair

- To keep the tools and equipment for leakage repair, and provide them as

needed.
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3. On-going NRW Reduction Measures

3.1. Distribution network rehabilitation and NRW management projects

Distribution network rehabilitation and NRW management projects were implemented by donors and
WARWAS. The detailed project information is given in Annex 1. The outline of these projects are shown
in Figure 3-2. The following are summary of NRW ratios before and after the project.

® Before the project: 67%

®  After the project: 14%

The NRW reduced can be reduced below 10% in Japanese projects in Yanin if whole water network is

replaced with good technology.

Table 3-1: Completed projects, On-going NRW management activities

Length of NRW
N . Area Connect .
Project Year Player . replaced | reduction
0. (T/S) ions . o
pipe(km) (%)
The Project for Urgent
1. | Improvement of Water Supply Yankin 2016 | JICA 1944 8 70—8.2
System in Yangon
. . Insei . 315 5.5 52—17.3
NRW reduction DMA pilot s Manila & —
2| project in Yangon South 2016 | Mitsubishi | 496 5.6 56—12.3
. — 1.
pro] & Okkalapa
3 Water supply and.sanltatlon Yankin 2015 JICA 271 56 75515
improvement advisor Expert
R G ot
4. | NRW reduction project in Mayangone | 2015 | 2P0 292 5 76.6—32
Mayangone township grass root
PROJECT FOR IMPROVEMENT
5. | OF WATER SUPPLY Yankin 2020 | JICATA 311 2.1 86.1—5.5
MANAGEMENT OF YCDC
6. | North Okkalapa /S ward-2 NRW | North 2018 | YCDC 2670 20.6 512571
reduction project Okkalapa
Average 67—14

3.2. NRW Pilot Projects in Yankin in the Project
The result of NRW reduction and outline of Yankin Pilot Project is shown below.

Project period Jan,2019 — Jan,2020

Pipe length replaced 2.13km

Connection nos. 311 (Households) * 93 applying permission
NRW ratio before and after 86.1% =2 5.5%

Before the NRW reduction pilot project in Yankin 13-ward, NRW ratio of the area was estimated as
86.1%. After pipe replacement work with existing meters, it decreased to 51.1%. Then all customer

meters were replaced to new meters. As a result, the NRW ratio of pilot area decreased to 5.5%.
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Table 3-2:NRW ratio (Before & After the pilot project)

After project After project
Item Before project (1%: With existing (2": With new
meter) meter)
System input volume (m*/month) 22,926 13,141 11,719
Revenue water (m*/month) 3,190 6,424 11,079
Non-revenue water(m*/month) 19,736 6,717 640
NRW ratio (%) 86.1 51.1 5.5
25000 : 100%
3189.60m

90%
20000m 80%
70%
15000 60%
50%
10000m 40%
30%
5000m 20%
10%

Om 0%

Before Project

i NON-Revenue W

After Pipe Replacement

After Project

e Revenue W emigmm NRVW ratio

Figure 3-1:NRW ratio (Before & After the pilot project)

Afterwards, NRW Management Section continuously monitor NRW, and the NRW ratios are shown in

Figure 3-1. The NRW ratio was getting to increase. NRW Management Section needs to confirm the

reasons why NRW was increasing, prepare countermeasures, and implement them.
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25000 100.0%

90.0%
20000 80.0%
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15000 60.0%
50.0%
10000 40.0%
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5000 20.0%
10.0%

0 0.0%

Before Feb.2020 Mar.2020 May.2020 June.2020  July.2020

Project

mmm Non-revenue water BB Revenue-water — e===NRW rate

Figure 3-2:NRW ratio of Yankin pilot project

3.3. Cost benefit analysis of NRW activities in Pilot Project

(1) Cost benefit analysis of physical loss measures of Yankin pilot project

The main purpose of Yankin pilot project is to learn appropriate construction technology. To achieve this
purpose, Japanese materials were selected for the pilot project. For physical loss measures, materials
shown in table below were procured such as pipes, jointing tools, drilling machine etc. In this cost
calculation, the costs paid by YCDC such as cost of civil work or labour were not included since these

cost data were not able to receive from the C/P.

Items Material/Equipment cost Material/Equipment cost
(JPY) (USD) 1USD=110JPY
Material cost (Pipe, Joint, Saddle clamp etc.) 14,456,614 131,424
Equipment (Drilling machine, etc.) 3,342,110 30,383
Total cost 17,798,724 161.807

Reduced physical loss volume is shown below, which was calculated at the time of. The reduction water
volume of physical loss (1* measurement: with existing meter) is 13,020 (m*/month) as shown in the

table below. Estimated cost benefit of physical loss reduction is as following.

Physical loss reduction volume Cost Cost/Benefit
13020(m*/month) | 161807 (USD) | 80.46(m*/month/1000USD)
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(2) Cost benefit analysis of commercial loss measures of Yankin pilot project

To reduce commercial loss, water meter where commercial loss mainly happen should be replaced to
proper meter and meter installation place should be where meter readers can read meter easily and
precisely. The cost of commercial measures of pilot project is shown below. A new meter and two meter-
unions which are installed in both side of water meter are counted as commercial loss cost. As well as

physical loss, the cost of civil work or labours was not included.

Items Material/Equipment cost Material/Equipment
(JPY) cost (USD)
1USD=110JPY
Material cost (Meter, Union) 900,340 8,285
Total Cost 900,340 8,285

218 exiting customer meters of all YCDC customers in the area were replaced to new meter in the pilot
project. Reduced commercial loss volume is shown the table below, which was calculated at the time of
(2nd measurement: with new meter). Although Japanese import material was used for the pilot project,
price of a meter which is able to be procured locally or YCDC standard model is not far differ from the

Japanese meter. Therefore, this cost can be taken as a reference value for local cost.

Commercial loss reduction volume Cost Cost/Benefit

6,076(m>/month) | 8,285 (USD) | 733.37(m*/month/1000USD)

(3) Cost benefit analysis in case of local material

This pilot project was carried out by using only Japanese material and equipment not only for

distribution pipe laying but also service pipe branching work. It is much different from actual project

costs of a project which is using local material so that the estimated cost is not suit for actual economic
level of Yangon. It is difficult to know the cost of civil work or labours so that we estimated a cost in
case of using local material with following criteria.

» Based on comparison of Japanese material and local material, 30% of construction cost shown
above is estimated as total cost of a construction by using local material. Therefore, we use this
ratio and estimate cost benefit analysis with local material.

»  For the cost of equipment which is difficult to procure locally such as drilling machine, we applied
Japanese equipment cost. One of six year with reference to useful life of general construction
equipment was applied as the depreciation cost.

» For the cost of commercial measures, as mentioned above, the difference of cost is not much
between Japanese material and local material so that Japanese material cost is applied.

A result of cost benefit analysis is shown below.
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Japanese
Local Material/Equipment
Items Material/Equipment cost
cost (USD)
(USD)
Material cost (Pipe, Joint, Saddle clamp etc.) 131,424 39,427
Equipment (Drilling machine, etc.) 30,383 5,059
Total Cost 161.807 44.486
Cost and benefit of physical and commercial losses are calculated in the table below.
Item Reduction volume Cost Cost/Benefit
(m*/month) (USD) (m*/month/1000USD)

Physical loss 13,020 44,486 276.68
Commercial loss 6,076 8,285 733.37
Total 19,096 52,771 361.87

(4) Cost recovery in case of using local materials

The required months for cost recovery are estimated based on current water tariff (88 kyat/m?) of Yangon

city as the table below.

The current water tariff of YCDC is set at quite low. As a reference, the cost recovery period is estimated

using water tariff rate of Mandalay city. The result is shown in the table below, cost recovery periods

are estimated as 18 months for total loss reduction and 8.8 months for commercial loss reduction.

Table 3-3: Estimation of cost recovery period based on pilot project

Commercial
Items Total Physical loss
loss
(DCost (USD) 52,771 44,486 8,285
(@Reduction volume (m?*/month) 19,096 13,020 6,076
(@Cost recovery per month (kyat/month)
] 1,680,448 1,145,760 534,688
= reduction volume (m3/month) x (88kyat)
@Cost recovery per month(USD
P ( ) 1,293 882 411
(100USD = 130,000kyat)
(®Cost recovery period (month) (D/@) 40.8 50.4 20.1
Reference: Cost recovery period estimated with
18.0 22.2 8.8
water tariff of Mandalay city

Note: Only material and equipment cost (exclude civil work, labours cost)

If civil work cost is added, physical loss measure needs more payback period. However, the civil work
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cost of commercial loss measure is much less than those of physical loss measure. Therefore,
commercial loss measure is much efficient in NRW measures. Commercial loss measure returns much
return with less investment cost. WRAWSA need to consider the commercial loss measure at the initial
stage of NRW to reduce NRW quickly.

3.4. NRW Management Model by DMA
The NRW management model (including commercial loss) was formulated based on the pilot project in
Yankin as shown in below. After the Project, it is necessary for the C/P to set up DMAs with reference

to the model below.
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Selectingtarget area
1.1 Confirmthe possibility of hydraulic decoupling

1.2 Check the water supplytime

2.1 Collect and verify customer information of T/S
2.2 Collect and confirm GIS and pipeline maps of T/S
2.3 Field survey

» Conduct survey and create topographical maps

Survey

Survey of existing pipes

YNY VY

Water pressure measurement (1 week)

Test diggingto check unknown pipes etc.

Customer survey (confirmthe number of connections andillegal connections)

.

Design
3.1 Hydraulic analysis

» Calculate future water demand (target
year is 2040)
» Decide pipe diameter
3.2 Decide of pipe material
3.3 Decide pipe laying location
(offset and depth)
3.4 Decide of DMA inlet point
3.5 Decide of DMA and LMB
3.6 Preparation of design drawings

Grasp Non-Revenue Water status
4.1 Conduct function test of existing meters
4.2 Measure the system input volume of
the target area by usingan Ultrasonic
Flow Meter (1 week when available)
4.3 Read customer's meters
4.4 Calculate Non-Revenue Water ratio

(Based on the topographic map created in 2) e )
3.7 Estimation before project

= =

Implementation of countermeasures

5.1 Perform piping and backfillingetc. accordingtothe SOPs created inthe PilotProject
5.2 Conduct water pressure test

5.3 Branch service lines by using saddle clamps and drilling machine

5.4 Confirm physical lossreduction with existing meter (for 1 month)

5.5 Replace meters and check commercial loss reduction

Create As-builtdrawing

{

Inspection work based on As-built drawing

Information integration into GIS

{ 4

Maintenance Management

Monthly flow monitoring

Conduct proper monthly meter-reading (damaged meter monitoring)
Monitoring of Non-Revenue Water ratio

Response to repairs when leaks occur

YNY Y Y

Figure 3-3:NRW management model by DMA construction
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3.5. On-going NRW Reduction Projects

Served population of each distribution zone is shown in Table 3-4, and on-going NRW reduction projects

are shown in Figure 3-4. Distribution lines, service lines and water meters will be replaced and NRW ratio

and supply services will be improved in zonel, 7, 8, 9, 10 and a part of zone3 by the on-going projects.

On the other hand, zones2 to 6, red framed, neither NRW ratio nor the water supply services will improve as

untreated reservoir water and untreated water other than Nyaughnapin WTP will continue to be supplied

through the old distribution pipe.

Mavangarc MREW P b
by Japan Corsorlut

“Yangen Motropelitan Arca Wator
Supply Develapment Phage 2
{Zune 1 and &)

T il W

[} ‘l".
etk
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-

Supply Develepment Phase 1
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Zone B

Figure 3-4:0On-going NRW reduction project by zone
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Table 3-4:Target of water supply service by distribution zone

Planned population served

(thousand) Project
Zone Completion
2020 2040 Description
(assumed)
1 798 927 JICA Yen loan Ph2 2028
2 466 602 -
3 613 775 Mayangon NRW project (part of area) 2025
4 702 874
5 357 579 -
6 136 210 -
7 581 1,277 JICA Yen loan Phl 2022
8 455 801 JICA Yen loan Phl 2022
9 512 776 JICA Yen loan Ph2 2028
10 95 200 Yangon South Water supply Improvement
Total 4,713 7,023

Source: revised M/P 2019

3.6. Other related activities
This chapter will be updated by WRAWSA.
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4. NRW Management Plan
4.1. Proposed NRW Management Measures
4.1.1.

NRW management section is managing “Unbilled Authorized Consumption” and “Water Losses”

Activities and components of NRW management

separately. As for management of “Unbilled Authorized Consumption”, NRW management section
confirms the volume such as pipe flushing, fire-fighting and Utility use (FOC).

As physical loss management, leak survey on transmission pipe and distribution pipe is conducted. In
addition, we survey leaks from service line branched point to customer meter and also manage overflow
from reservoirs.

Moreover, as commercial loss, unknown branches and branches before water meter are checked as
illegal connections by NRW management section. And broken meters are also confirmed. Meter-readers

confirms human errors or mis-writing of read value.

4.1.2.
As a long-term plan, a Master Plan was prepared with the support of JICA in 2014, and Non-Revenue

Mid and long-term measures

Water reduction targets up to 2040 have been formulated and are being implemented.

Table 4-1 Non-revenue Water Rate and Leakage Rate

Items 2020 2025 2030 2035 2040
Non-revenue Water Rate (%) 46 35 26 20 15
Leakage Rate (%) 33 25 18 13 10

Source: Master Plan 2014

Based on the long-term plan, the following mid-term plan was formulated and implemented. For NRW
management activities such as water Demand calculation, hydraulic analysis, DMA Network Design
calculation and NRW rate monitoring will be continuously implemented. For Commercial Loss
management, WRAWSA will continue to work on technology, site surveys, meter data management and

mapping and drawing management.

Table 4-2:NRW mid-term action plan

Category Policy No | Objective
Improve 1 Create and update pipeline map
information ) )
2 Collect basic data regarding NRW management
NRW Management ey
g Grasp NRW rate periodically by data collecting on
Grasp actual NRW | 3 e .
uati distribution and effective water (revenue, non-revenue)
situation
4 NRW management in existing DMA
5 Design/construct DMA system in pipe network
Physical Proactive leak 6 Pipe laying at proper location to prevent leakage
Loss prevention 7 Prevent leakage at branch point
8 Implement water pressure test to prevent leakage

5C- 18



Efficient leak detection/repair on existing

Reactive leak ? transmission/distribution pipe
prevention 10 | Repair leakage in proper repair method
11 | Record every leakage repair work
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
Commercial Measure exact 16 | Solve non-metered customer
Loss water consumption | 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

4.1.3. Short term measures

Based on mid-long-term plan shown above, short-term plan was formulated as follows.

Table 4-3:Short -Term Plan

Improve information
accuracy

Conduct completion inspection (with guideline)

Formulate as-built drawing guideline

Start creating as-built drawing

Discussion with T/S engineers to formulate the data format

APl Pl I b

Training for township staffs about data format

o

Township staffs shall record exact customer consumption by monthly and data
check by NRW section.

Grasp actual NRW situation

Install water meters at Public facilities

Calculate NRW rate with collecting customer consumption from Computer section.

Collect the consumption data from all townships every month

Collect the water supply amount of tube well including machine operation data.

Nk [W] |-

To test the customer meter according to the record of damage meter (function test)

Re-check with the patrol team on ground (Read or not)

Commercial Losses

— QN

To prevent meter from damage, service connections which are in the drain will
re-locate to the proper location

Conduct function test in some pilot area.

To install meter systematically at proper location and suitable place. (E.g., If meters
are installed under ladder, it should be installed vertically)

Prioritize to do the function test in the high-water usage and high-rate damage meter
area

To change metered system that collected with flat rate.
Establish a water meter for customers and bill a rate based on the amount of water
used.

Need to measure pressure and flow rate and check the existing large meter whether
can work or not and also for new installation of large size meter

Training on meter reading to meter reader

Proactive leak prevention

Consider pipe replacement work if frequent leaks happened on the same pipeline.
(Utilize leakage record)

Introduction appropriate technical method of construction and proper materials for
branch part.

Compulsory to follow the training

Pressure test with test kits (hammer tester) exclude transmission pipe
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Reactive leak Repair 1.  To give the leakage record with photo

2. To show the leakage point on drawing base on the measurement of at least two
points

3.  To create the leakage point map

4.2. Physical Loss Management Plan (rehabilitation or replacement)

4.2.1.  NRW reduction by on-going large donor projects

The following large project are on-going to replace existing pipelines and water meters along with
installation of new pipes and meters. The Expert assumed NRW ratio after the completion of the project

and completion year as follows.

Table 4-4: Major on-going major rehabilitation large project with DMA (Assumption)

Project Target Area Assumed Assumed NRW Remarks
(Zone) completion year | ratio (After project)
Lgyunpyin (Yen
loan Phase 1) 7,8 2023 20
Mayangone Not all areas are target area of
(Grand aid the project so that this zone’s
project) Part of Zone 3. 2025 30 NRW ration reduction will be
small on average.
Kokkowa (Yen
loan Phase2) 1,9 2028 10

The Expert roughly estimated NRW ratio in entire city after completion of these projects based the
percentage of the service population in 2020 by zone. If these projects are completed, it may possible to
reduce NRW up to 54.5 % in 2025 and 34.3 5 in 2030.

Table 4-5: Estimated NRW Ratio after completion of the major projects

Planned
Zone pOSr;l;Laetzlon % of population E;ﬁt\l{;g Estimated NRW after completion of NRW projects
(thousand)

2020 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030
1 798 16.9% 642 | 642 | 642 | 642 | 642 | 642 | 642 | 64.2 10 10
2 466 9.9% 642 | 642 642 | 642 | 642 | 642 | 642 | 642 | 642 | 64.2
3 613 13.0% 642 | 642 | 642 | 642 | 64.2 30 30 30 30 30
4 702 14.9% 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642
5 357 7.6% 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642
6 136 2.9% 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642
7 581 12.3% 642 | 642 | 64.2 20 20 20 20 20 20 20
8 455 9.7% 642 | 642 | 64.2 20 20 20 20 20 20 20
9 512 10.9% 642 ] 642 | 642 | 642 | 642 | 642 | 642 | 64.2 10 10
10 95 2.0% 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642 | 642
Total 4,715 100.0% 642 | 642 | 642 | 545 | 545 | 494 | 494 | 494 | 343 | 343

4.2.2. NRW reduction roll-out plan by WRAWSA

(1) Reduction of NRW by DMA Concept

WRAWSA will renew the existing pipes while forming the DMA as a basic policy. Leakage repair work
will continue to be carried out as a response to incidents, but since most of the factors causing leakage

are due to poor construction and material quality, and new leaks occur frequently, the reduction effect
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of leakage repairs is small.
Therefore, physical loss will be reduced mainly by replacing existing pipes through DMA set up works.
The DMA construction work is carried out in separate areas by WRAWSA or by donors.

This plan excludes areas that will be developed by donor projects and sets targets for DMA construction
project by WRAWSA.

(2) New DMA construction

1) Target ratio of NRW reduction

If all pipes and water meters are replaced in the project, the NRW ratio can be reduced less than 10% as
a result of Yankin grant aid project, Yankin pilot project (Ward 13) and North Okkalapa Ward 2 NRW
reduction project. It is expected that the NRW ratio of 10% or less can be achieved after construction,
regardless of the area, by appropriate piping work and conducting water pressure tests to check presence
of leaks.

2) Implementation body

For the time being, as an implementation policy, it is assumed that NRW management section which has
completed technical transfer through TA project NRW reduction project will be in charge of the planning,
design, construction supervision of NRW reduction project by DMA.

The responsibility of NRW management measures is shown as below.

Table 4-6:The responsibility of NRW management measures

Division / Section Responsibility for NRW reduction work
NRW Management Section — NRW rate monitoring for existing DMAs
— DMA setting up project

— Survey, Planning, Design, Construction (tentative)
— Collect and analyze leakage records

— Meter replacement

— Inspection work for piping work

Township office — Pipe installation/rehabilitation work

- Leak repair work

- Leakage record

— Check and correct errors on customer list
— Damaged meter check

- Inspection work for piping work

3) DMA setup

a) Base NRW project

NRW reduction pilot project in Yankin T/S 13 ward was carried out between Jan 2019 and Jan 2020.
Totally 2DMAs were set up in whole of the 13ward including the pilot area. Additionally, YCDC's own
NRW reduction projects for North Okkalapa T/S Ward 2 (3DMA) in FY 2018 and North Okkalapa T/S
Nya ward in FY 2019 were implemented and completed. These projects were carried out by NRW
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management section and took approximately one year to complete construction.

Implementation scale and period of DMA construction will be set based on the result of North Okkalapa
T/S Ward 2 project which was implemented by WRAWSA own fund. In addition, Yankin pilot project
shall be utilized.

Table 4-7:North Okkalapa T/S Ward 2 project (3 DMA)

North Okkalapa T/S (Ward 2) Yankin pilot project (Ward 13 Ward)
Project period FY2018 Jan,2019 — Jan,2020
Pipe length replaced 20.1km 2.13km
Connections (meter replaced) 2,670 (Households) 311 (Households),*93 applying
permission
NRW ratio before and after 51.2% > 7.1% 86.1% =2 5.5%

b) Target of DMA construction

This plan set the targets of NRW reduction measures as following.

DMA set up schedule 1 Area (2-3DMA) / Year
Responsible Division/Section NRW Management Section (Tentative)
Estimated DMA size Approx.10 km

500 - 1,000 Connections per DMA

c) DMA construction model
When constructing DMA, following should be considered.
» Survey and make a topographical map, Planning/Design based on hydraulic analysis after
pressure measurement.
Pipe laying position: under the road, away from drainage ditch
Position of Service line: under drainage ditch (avoid on-ground piping)
Install enough numbers of valve for NRW/DMA management
Install water meter where meter-readers can read easily

Construction by using proper tools and equipment

YV V.V V V V

Easy to maintenance

4) Implementation schedule
DMA constructions will be implemented according to the model which was formulated through Yankin Pilot
Project. Based on the experience of the Pilot project, the time required for each work process is assumed to

be as follows.
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il.

Table 4-8:Required work period of DMA construction

Item Required months
»  Select target area 1
»  Survey (create topographical map) 2
»  Design (Hydraulic analysis) 3
»  Grasp NRW status (before project) 1
»  Construction 12
»  Create As-built drawing 1
First year (2021)
» As apilot implementation, the project will be carried out from the selection of the area
to the construction, while verifying SOPs, etc. which were formulated in TA project.
2022~2025
» Selection of area, survey and design for 2022-2025 will be carried out in 2022.
» Request a budget based on the design.
> Construction of 2nd year (2022) will start after rainy season.
» Grasping NRW status will be carried out just before the construction starts, and set
initial NRW ratio.
» If any field changes will be found during the above work, reflect the changes in the

design.

Based on the above conditions, a schedule for DMA constructions until 2025 is set as follows.

Table 4-9: DMA construction schedule until 2025

2021 2022 2023 2024 2025
Select target area - -
Survey - ——
Design —r— —
Grasp NRW status - - -
Construction
Create As-built drawing - - =
Maintenance work () — e — e — e ———) -
Area- | m— Area-2 Area-3==— Area-4===
4.2.3.  Maintenance work of pipe

(1) Proactive leakage prevention

To prevent leakage and to reduce factors of leakage, following activities are launched in construction
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related section.

Table 4-10:activities and expected effects of proactive leakage prevention measures

Activity Expected effects

Accurate representation of new pipelines and | Enables accurate identification of buried
existing pipelines on the as-built drawings (offset | locations of distribution pipelines for

of valve and bend pipe locations) maintenance work.

Use of appropriate materials according to YCDC's | The quality of pipe materials is secured and

material standards leakage due to poor quality is prevented.

Implement pressure test regularly Prevent leakage due to jointing errors, etc.

Ensure use of saddle clamps for service pipe | Prevent the most common sources of leakage

branch work

(2) Reactive leak repair

It is difficult to conduct leak survey by sound, because of water pressure is very low except part of
Yangon so that, for the time being, measures for on-ground leakage will be carried out first. Leakage
repairs are to be carried out promptly by T/S, and leakage record is to be prepared and submitted to
NRW Management section. NRW Management Section will compile collected leakage record and

reflect that in NRW management plan.

4.3. Commercial Loss Management Plan

4.3.1.  Status of existing meters in Yangon City

NRW management section carried out damaged meter survey for all T/S in Yangon City in Sep 2020.
The status of existing meters in Yangon City is shown in the table below. Totally 186,233 meters are
defective meter which cannot read value appropriately.

This occupies 57% of the total number of customers.

Table 4-11:Estimated Status of Water maters as of September 2020

Item Meter Remarks
1. Broken 26,671
2. Unreadable 34,576
3. Bad position (meter-reader cannot read) 3,042
4. Meter removed by customer 7,633
5. No-meter (Flat rate) 35,246
6. Existing meters suspected to be malfunctioning 78,446 | Installed in religious facilities:2,229
7. Water supply equipment installed in government facilities, etc. 619
Total (Defective mater) 186,233 | 57% of total customers
Total number of customer 325,676

4.3.2.  Meter installation plan
As analyzed in cost benefit of meter replacement measure, commercial loss measure is much efficient

in the NRW measures. Commercial loss measure returns much return with less investment cost.
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Therefore, WRAWSA will start at the commercial loss measure at the initial stage of NRW to reduce
NRW quickly. A commercial loss reduction plan for NRW rate improvement from 2022 to 2030 has

been developed in terms of improving customer meters, which is the main factor of commercial losses.

4.3.3.  Meter replacement work

The NRW Management Section has been taking the lead in replacing damaged meters and will continue
to work with T/S to replace damaged and defective meters. Meter replacement work will be carried out
as follows.

— Implement according to under the instruction by NRW Management Section.

— Establish 3 teams (1 engineer and 3 workers for each team) in NRW Management Section, then
carry out meter replacement work and instruct meter replacement team of T/S

— For T/Ss, establish working team (1 engineer and 3 workers) as well

— Pipe Section 1-4 will support replacement work if necessary.

— Send instruction letter for customer who use defective meter to replace meter to YCDC specified
meter within 3 months. After T/S receives completion report, T/S will inspect the meter replacement
work.

— For newly meter installation for flat rate customer, since consideration of meter installation location
is required, a special team will be established to work systematically.

— Meter replacement work and newly installation will be implemented according to work plan above.

4.3.4.  Meter installation annual target
The target of replacement of bad maters and installation of meter to flat customers are set as follows
considering implementable numbers. 27,000 meters each year in average will be replaced/installed to

improve commercial loss.

Table 4-12: Annual meter replacement/installation plan

Replace / Install
Item
(no./year)
1. Replacement of defective meter
a) Replace by NRW Management Section and T/S 1,000
b) Replace by Pipe-Section 1-4 20,000
¢) Replace by customer 1,000
Sub total 22,000 (Average)
2. Meter installation for flat rate customer 5,000 (Average)
Total 27,000 (Average)

4.3.5. New meter installation by ODA project and WRAWSA own project

» In developing this long-term plan for commercial loss improvement, we estimated 22,000-25,000
(conns./year) for each year as the number of new water supply connections based on information
such as the number of new water supply connections for each month of the year from Oct 2018 to
Sep 2019.
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» From 2022, water supply to Zone 7&8 from Lagunpyin WTP, which is currently under construction
by ODA, is planned to start, and a total of 55,000 new water supply connections are expected to be
added in the three years to 2024.

»  Water supply for zonel by Kokkowa project will start around 2025, and existing meters will be

replaced. However, this is not reflected in this plan because reliable progress cannot be predicted.

4.3.6. NRW reduction plan up to 2030

Annual plan of NRW reduction is prepared based on the fowling conditions.

1) System input volume

The current flow data used collected by Flow Monitoring System as the system input volume. Besides,
planned water supply volume of Lagunpyin WTP from 2022 is included in System Input Volume.

2) Connection (Customer) number

The defective meter number and the number of flat rate customer are got from “meter survey by business
categories” and “Existing meter situation survey in Jan 2019”.

The number of households for water supply in zone7 and 8 is also calculated for each year of the three-
year period starting in 2022.

3) Consumption volume after meter improved

Average consumption volume before/after improvement by tariff categories is shown in the table below.
However, for the categories, excluding Domestic and Commercial, the same amount of water was used
for both before and after the improvement due to insufficient number of survey data. The amount of

water used for new customer was set at 33.0 m3 based on the assumption of domestics.

Table 4-13:Average consumption volume before/after improvement

Water consumption

Category Before improvement | After improvement Remarks
(m3) (m3)
Domestic 18.56 33.0 Before: Actual value

After: Estimated value

. Before: Actual value
Commercial 48.6 65.0 After: Estimated value

Flat 21.0 33.0 After: Same value as Domestic
Consumption before/after improvement

Based on actual values.

Department Domestic o13 (Not predictable after improvement)
Department Commercial 1,355 Based on actual value
FE(Foreigner) Domestic 1,018 Based on actual value
FE(Foreigner) Commercial 273 Based on actual value
FE(Foreigner) Flat 600 Based on actual value

Department Flat 86,810 Bulk water supply to industrial zone
Free of charge 434 Religious & VIP (unknown)

The following table shows the transition of reduction of NRW ratio by implementation of the plan

starting in 2022.
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Table 4-14:NRW reduction plan by commercial measures

Year | 2020 2022 2023 2024 2025 2026 2027 2028 2029 2030

SIV 28,038 | 28038 | 30765 | 30,766 | 30,766 | 30,766 | 30,766 | 30,766 | 30,766 | 30,766
(1000 m*/year)
Revenue water 9909 | 11490 | 13,528 | 15465 | 17.501 | 18844 | 20238 | 21,541 | 22430 | 22858
(1000 m*/year)
NRW

, 391,070 | 16,547 | 17,237 | 15300 | 13264 | 11921 | 10527 | 9224 | 8335| 7,907
(1000 m°/year)
NRW ratio (%) 64.7% | 59.0% | 56.0% | 49.7% | 43.1% | 38.7% | 342% | 30.0% | 27.1% | 25.7%

Connection number | 325,676 | 347,698 | 388,198 | 429,198 | 473,198 | 498,198 | 523,198 | 548,198 | 573,198 | 598,198

Functioned meter 140,392 | 183,398 | 247,772 | 315,433 | 386,586 | 438,606 | 495,710 | 547,463 | 572,663 | 598,198

Defective meter 150,040 | 126,056 | 108,182 | 84,521 62,368 40,348 18,244 735 535 535

Flat rate 35,244 34,244 32,244 29,244 24,244 19,244 9,244 0 0 0

Note: The plan is expected to start from 2022 considering the political change in Feb 2021.

4.4. Training Plan
To achieve the NRW management plan, trainings for engineers or workers who are in charge of NRW

management will be held in training center established at Yegu Pumping Station.

NRW Management Section and the Expert prepared training course for the training center as shown

below.

Table 4-15:1ist of Lecture

No. Training Item
LS-1 Water supply plan
LS-2 [ Hydraulic analysis
LS-3 Distribution pipe laying
LS-4 Water pressure test
LS-5 [ Design and Completion drawing
LS-6 [ Flow rate measurement
LS-7 [ Night Step Test
LS- 8 | Leakage detection method
LS-9 [ Leakage repair method
LS- 10 [ Water supply equipment
LS- 11 | Issues caused by water meter
LS- 12 [ Management of Non-Revenue Water

Table 4-16:list of Practical training in the field

No. Training Item

WS-1 | Service pipe branch

WS-2 | Function check of water meter
WS-3
WS-4 | Pipe cutting and jointing
WS-5
WS-6 | Water pressure test

WS-7 [ Branching method

WS-8 | Flow measurement

WS-9 [ Night Step Test
WS-10 | Leakage detection method
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4.4.1. Mid- and long-term target
In 2019, the YCDC announced a policy to outsource the construction of new and replacement water
pipes and distribution pipes for projects that exceed a certain budget amount, however, WRAWSA still
directly manages construction. Except for pipeline construction works by ODA, WRAWSA has been
implementing these works directly so that there is no environment for private contractors to enter the
market. Therefore, the private companies with the technical capacities required for piping work have
not been developed. It is quite difficult to manage water supply management of YCDC, where rapidly
spread of water supply coverage is expected, only by YCDC engineers. To improve this present situation
following measures are required.

1. Make an opportunity for private companies to acquire required technology and develop many
engineers of waterworks.

2. Trainings for required technology or knowledge of waterworks by utilizing NRW training center.
It is necessary to develop engineers by issuing licenses related to piping works to those who have
completed a certain program of training and passed a certain technical examination. Moreover, an
annual plan for developing engineers shall be formulated.

3. Develop and implement measures to qualify contractors with licensed engineers to receive orders

for piping works of YCDC.

4.4.2.  Short term training plan (2021~2024)

(1) Training in training yard

NRW training of YCDC is now at very first stage starting training in Training Center for NRW
Management (Training Center). A training in NRW Training Center just launched with internal training
in January 2020. The only C/Ps who were trained in Yankin pilot project including NRW Management
Section staff can make a lesson and practical training in Training Center. Therefore, one of the most
immediate tasks for WRAWSA is to develop more trainers. Presently, practical training in Training
Center is suspended due to COVID-19 pandemic so that “on-line training” was prepared to continue
NRW related training. The first on-line training was held in December 2020. This on-line training may
be continued unless the CVID-19 pandemic is disappeared. After easing COVID-19 pandemic, practical

training in Training Center will restart.

(2) OIJT through NRW reduction project (DMA set up)
In addition to trainings in training yard, OJT will be carried out through DMA construction to spread
technology in WRAWSA. Moreover, OJT participants are also expected to become trainers in training

yards.
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Figure 4-1: Image of training yard utilization
Items and target sections of OJT are shown below.
Table 4-17: Items and target sections of OJT
Item OJT Target OJT contents
Planning/Design | Design section Create topographical map (Survey)
Research section Site survey
Hydraulic analysis
Design drawing
Material selection
Construction T/S office engineer Material selection
House connection section Proper construction according to SOP
Pipe section 1-4 (Pipe jointing, tapping, etc.)
Safety
Inspection T/S office engineer Pressure test
House connection section Create As-built drawing
Pipe section 1-4
Operation T/S office engineer Appropriate meter-reading
/Maintenance Meter readers Grasp damaged meter situation
Flow monitoring, maintenance of
flowmeter
Leak detection, repair
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Annex-1 NRW Projects Implemented

1. NRW projects implemented as small scale
(1) Overall NRW projects

Projects to effectively reduce non-revenue water are listed below.

.‘_ Y - 3 F A
Y "y ::1 < X //
A\ =

Figure-1 : Location of NRW projects by Donor
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Table-1: NRW projects by Donors

. Length of
. A P t . . NRW
No. Project rea Year Player rojec Construction YCDC Connections replaced .
(T/S) cost . reduction
pipe
Tarmwe & EUR 0.663
Pilot project 1ti — EGIS,WMI - - - -
@ ilot project consulting Thingangyun GIS, million (Survey)
The Project for Urgent
PY104 ICA
@ | Improvement of Water Yankin 2016 JICA Llillion (]:I OCD A) U Moy Thein 1944 8 70—8.2
Supply System in Yangon
Insei 315 5.5 52—-17.3
NRW reduction DMA pilot fsem . o USDO.7 Daw Thawe —
©) L South 2019 Manila Water- Mitsubishi o n.a .
project in Yangon ou million Naing Oo 496 56 56—12.3
Okkalapa ) )
i 1 itati DO0.16
@ | Water supply and sanitation Yankin 2014 JICA USDX YCDC U Myint Oo 271 5.6 7515
improvement advisor million
Japan Grassroots Grant
NRW reduction project in Aid, USDO0.61
® eduction projee Mayangone | 2015 Japan consortium o YCDC | UMyo Thein 292 5 76.6—32
Mayangone township million
(Tokyo Water, Toyo
Engineering)
PROJECT FOR
IMI(’)liO(i/EM(;ENT OF NRW
Yanki 2020 ICA — YCD M t 311 2.1 86.1-5.5
® WATER SUPPLY ankin JIC CDC asnagt?nrllen —
MANAGEMENT OF YCDC eete
the Project for Reduction of JICS,
Non-Revenue Water in . Japan consortium . Half of initial
M — YCD Myo Th 686 10.1
@ Mayangone Township in ayangone | On going (Tokyo Water, Toyo cbC UMyo Thein ? NRW rate
Yangon city Engineering)
. . . AFD, F .
NRW reduction pilot project Tarmwe - rance - - U Myo Thein

(EGIS)




Insein & South Okkalapa
(Manila Water - Mitsubishi)

Mayangone
(Japanese Grant)

Yankin
(JICA Expert)

Thingangyun & Tarmwe
(AFD & EGIS, France)

Figure-2: NRW Reduction Pilot Projects in Yangon City

(2) Individual Project Brief
1) Grant Aid Project for Urgent Improvement of Water Supply
- Replacement of 42" ¢ Transmission pipe
- Installation of DMA system in Ward No. 2,3 and 4, Yankin

This project which ended in 2016 includes construction of the Nyaungnapin Water Treatment Plant
and installation of pumps, replacement of the existing 42" diameter pipe under the Gabar Aye Pagoda
road with a 1000mm diameter DIP, and construction of a new DMA in the pilot area of the Yankin T/S.
After the completion of the project, to control commercial losses in the DMA, regular meter readings
are ensured, and water meter function tests and illegal use inspections are conducted.

PVC * PEnine D50 ~150 mm
DIP O 200 ~ 400 mm

EXISTING WATER MAINS /
Project area of Grant Aid Project for Urgent Improvement of Water Supply
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Pipe Length 8 km
Connections 1944 nos
Completed Year 2016

NRW Ratio 70% to 8.2%

2) Pilot District Metered area project for NRW reduction in Yangon City

From 2014-2016, NRW reduction projects were implemented in 14 wards of South Okkalap T/S and
Htan Pin Gone ward of Insein T/S. As a result of the project implementation, South Okkalap T/S has
been able to reduce the NRW rate from 55.97% before the project implementation to 12.19% after the

project implementation. Also, Insein T/C was able to reduce the NRW rate from 52.6% before the project

implementation to 17.32% after the project implementation.

DMA Htan Pin Gone DMA Block 14-2
i NRW Reduction Results
NRW Reduction Results ]
S i e
Customer meter freplacement ._‘_.—"\__.hm_
Decommissioning of Gi pipes, b . e NRW Reduction
transfer location of tapping. and e Action Plans
NRW Reduction néw pipe laving e e P =~
Action Plans Step-testing, leak detection, and prbsbirsia s Y
leak repair
Disconnection of unautherized
connections and Registration of
uuuuuuu ted connections, and - Network
unregistered meters :lmn;:rov:::m: BoOsTer Instaliation
Final Water Loss OREIRE
Level 7 ::’32% [l.n:lwnu Loss 12.19%
Pressure P mll |,v::;;a] Increase of 2.16 psi at line meter
Improvement Increase of 2-3.5 pal throughout Pressure point {average)
the DMA (spat check) Improvement Mcl!a!r;:}\-{!;::::::;uwlmr
Insein T/C South Okkalapa T/C
Pipe Length 5.5 km Pipe Length 5.6 km
Connections 315 nos Connections 496 nos
Completed Year 2016y Completed Year 2016y
NRW Ratio 52% to 17.32% NRW Ratio 56% to 12.29%

3)

As a result, by monitoring the water consumption in the pipeline network area, it has become possible

to grasp the situation of leakage occurrence and to supply water at a water pressure that does not cause

NRW DMA Pilot Project in Ward No.14 Ward, Yankin
The project, which ended in 2014, implemented the DMA Pilot Project in 14 wards of Yankin Township.
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inconvenience to the customers. As a result of the improvement in NRW, the NRW rate was reduced

from 75% before the project to 20%.

NEW Reduction Pilot Project in Yankin Township by JICA Expert

Pipe Length 5.651 km
Connections 271 nos
Completed Year 2015

NRW Ratio 75% to 20%

4) Japanese Grass Root Project in Ward No. 5, Mayangone
NRW Reduction Pilot Project was implemented in 5 wards of Mayangone T/S and the NRW rate was
reduced from 72% before to 32% after the project which was completed in 2015.
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Japanese Grass Root Grant Project: NRW Reduction Pilot Project
in Mavangone Township

Pipe Length 5 km
Connections 292 nos
Completed Year 2015

NRW Ratio 72% to 32%

5) Yankin T/C, No. (13) Ward, NRW Reduction Project
The NRW Section has been implementing the NRW Reduction Pilot Project in Yankin T/S-13Ward with
JICA Expert since the 2018-2019 budget year. The objective is to train NRW Reduction Instructors in
EDWS through on-site training.

Yankin Township,No.(13)Ward, NRW Reduction Project

Leguanl

b oee 1




Project period Jan,2019 — Jan,2020
Pipe length 2.13km

Connection nos. 311 (Households)

*93 applying permission
NRW ratio 86.1% -> 5.5%

6) North Okkalapa T/S No (2) Ward, NRW Reduction Project
In the two wards of North Okkalapa T/S, we have implemented NRW projects during the 2017 and 2018
budget years. As a result, the NRW ratio was reduced from 51.17% to 7.12%

North Okkalapa Township, No(2)Wird, NRW Reduction Project
:I ) . & i LI. .:!." I_-'... T n : :

AT
i | L] i
§apooaleis L Tag St o

Pipe Length 67481 ft (20.57 km)
Connections 2,670 nos
Completed Year 2018

NRW Ratio 51.17% to 7.12%

2. On-going donor large projects

(1) Lagunbyin system (Yen Loan Phase 1) Zone

This project is a yen loan project.  The objective of this project is to supply tap water from Lagubyin
water treatment plant to phase (1) project zone, from Distribution Network Zone (7) to East Dagon and
N/Dagon, and from Distribution Network Zone 8 to S/Dagon and Dagone Seikkan. Water distribution
of 10 MGD to Thilawa SEZ is planned in 2019.
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(2) Kokkowa system (Yen Loan Phase 2) Zone 1 and Zone 9

For this project, a plan was formulated to treat a total of 240 MGD of purified water: 60 MGD from the
Kokkowa River as the first step, 60 MGD as the second step, and 120 MGD as the third step. In the first
step, water can be supplied to Zone-1 & Zone-9 Townships, in the second step to Zone-2 & Zone-3
Townships, and in the third step to Zone-3 & Zone-4 Townships. The goal is to build a water treatment
plant with a capacity of 60 MGD to supply drinking water to Sanchaung Seikkan T/S, This project is
scheduled to begin in 2017 and be completed in 2026.

L IETELT]

Intake Pumping
Station

(3.59 acre) WTP(proposed land )

(42.91 acre)
° / '

o "

Jang

- tEdegle,
C
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(3) Mayangone
This project is a NRW reduction project to construct 10 districts and 20 DMAs in Mayangone T/S.
Surveys were conducted in 2016 and construction began in 2018. Scheduled for completion in 2022,
but extension is expected due to COVID-19. The construction is mainly done using materials
imported from Japan.

Reduction target : Reduction by half (or less than 30)
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Annex-2

Mid-term plan to reduce NRW by improving commercial loss

0 Estimating to number of meters that need improvement in the future based on the survey of

meter installation status and operating status.

Confirmed value of water consumption
by meter status in pilot area

January-September 2020 Yangon city

average monthly water consumption

Average water usage .. . .
Exit; Met tuat
(Domestic & Commercial) xILng Aeter siuation
¢ 20mm Good Damage No Meter
. 47 house 112 house 55 house
4l house 22% 52% 26%
2,435.815m | 2,804.600m 1,184.000m
27.2 m/M -
n/ 51.8m 25014 2150 m
26.0 ni{/M — 33.0 M

Average domestic violence water

consumption estimated by YCDC

| Amount water supplied of water resource

Number of uses and amount of water used by charge system |
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Tater Source WRW=Sec Flow Data Expected water Consumption Unit Average consumption
Sep / 2020 distribution 2020~ per month (Sep/2020) | umit (Jan~Sep/2020)
) Cons Unit M 3,976, M 2.
Nyaughnapin WTP-1 Domestie e 5,976,690 . .
F Connection number 260,099 m/M| 26,0
11,910,065 mi/M 11,910, 085 ri/M — T =
Nyauehnapin WTP-2 Comtercil Consumption Unit VM 1,508,070 ni/M 53.9
yaug Connection number} 26,979 m/M| m /M
\ ‘onsumption Unit n¥) 29,45 N
Byoubyy BILE6mA | 311766 i Depacmen. Comsapton o LI
Domestie Connection number] 1,453
Plueyi #Ragungpyin WTP Department |Consumption Unit n¥M 153,120 n/ M
N 2,727,600 AN Commercial Connection number] 113
Cons Unit M 25,220 m/M
Haga P | 92874%mM | 9267478 ni = [ e,
Domestic Connection number| 123
. Consumption Unit n¥M i /M
Maga P2 | LI60GHMAM | 1,760,666 M fE pln S
Commercial Connection number] 297
Consumption Unit Al 722,940 m/ M
S Total 26,075,854 MM | 28,803, 454 /M Flat e e
Connection number| 35,244
D Consumption Uit i 22720/M ,
Tub Vel | 19BL508 | 1,960,508 M S 220 MR venue Water
Flat Connection number| 1
FE Consumption Unit niM 600 m/M TOTAL
TOTAL 26,038,362 ni/M | 30,765,962 ni/M Pt r— | YT
Consumption Unit VM 356,97 M
200 pti gm . b 335910!’200
Revenue Water 9,909, 422 m/M Other Consumption Unit n¥Al 32480 /M NRW
Rev Waters: 25 30% o Connection number| 544
evenue fiater-ratio . i Consumption Unit ¥ 1,620 ni/M
Water Tap i
Connection number|
. Consumption Unit il 10,300,492 /M
NRW~rat.10 64 70% T0LEL Connection number| 325,676



1 Estimated water supply connection status / SEP-2020 |
Meter status Proper |y Mul function No meter

Zena' s meter 73, 897 73, 897 = —_
0th iti x 309 x 709

er exiting 112. 065 %% Yo . ) o

meter 33, 619 76, 217
Added meter
) 25, 875 25, 875 - =

(New connection)

Replaced meter 6. 052 6. 052 — —
Mulfunction 26,671 26,671 —
Dirt on the meter 34,576 34,576 —_—
Bad position 3,042 3,042 —

S [
Remova 7. 633 — 7, 633
by the owner
No meter 35, 246 35, 246
Other 564 — 554
Include
Religious facility . L 2,229 ?
in exiting
VoI 65 65
TOTAL 3256, 6/6 139, 443 142, 800 43, 433
100% 42. 8% 43. 8% 13. 3%
1 Inappropriate rate of meter | = 57. 2% |
Number of cases to be improved
Mul function Meter Total > 142, 800
Numbers of Meters required to be installed «= 43, 433
Total number of targets «> 186, 233

Customer Meter improvement work results for the purpose of Commercial Loss

Sep / 2020 M0 pilk) am 024 2005
Total comnection nusber Total connection number Total connection number Total connection number Total connection nuaber Total connection number
326, 676 347,698 388, 198 429,198 473,198 498,198
Improvement Remain Improvement Remain |mprovement Remain |mprovement Remain | mprovement Remain Improvement Remain
0 Target year 21,006 23,874 26, 661 27,153 27,020
0 New & Exiting 62, 392 223, 898 288, 772 359, 433 411, 586
0 325,676 Total 183,398)  164,300] 247,772 140,426 315,433 113, 765] 306, 586 86,612] 438,606 59, 502
10,300,492 M Amountof water 12,639 501 /M 14,368 526 m M 16,119,926 /M 17,979,256 i /M 19,146,256 /M
9,909,422 Revenue water 12,464,051 14,342,436 15,465,617 17,501,817 18,844,697
28,038,362 Distriburion amouot 28,038,362 30,765,962 30,765,962 30,765,962 30,765,962
RW-ratio 3. 3% RW-ratio 44 5% RW-ratio 46,65 | RW-ratio 50. 35| RW-ratio 56 9% RW-ratio 61, 3%
NRW-ratio 64.7% NRW-ratio 55.5%| NRW-ratio 53.4%| | NRW-ratio 49.7%| NRW-ratio 43.1%] NRW-ratio 38.7%
| Customer Meter improvement work results for the purpose of Commercial Loss |
0% an 20 puliA] 208
Total connection nunber Total connection nunber Total connection number Total connection nunber Total connection number
523,198 548,198 573,198 598, 198 623,198
Inprovement Remain Inprovement Remain Improvement Remain |mprovement Remain Improvement Remain
Target 32,000 26,553 0 0 0
Total 495,710 21,488 547 463 135 572, 663 53] 597, 663 h3o| 622,663 53
Distiion ot 20,373,256 m /M 21,545,274 m M 22,434,274 MM 22,323, 274 m M 24,212,274 /M
Revenue water 20,238,897 21,541454 22,430,454 22,858,204 23,747,294
30,765,962 30,765,962 30,765,962 30,765,962 30,765,962
RW-ratio 05, 8% RW-ratio 70.0%| 1 RW-ratio 72 9| RW-ratio 74 35| RW-ratio 71.%
NRW-ratio 34.2% NRW-ratio 30.0%| | NRW-ratio 27.1%] NRW-ratio 25.7% NRW-ratio 22.8%|
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Trends in NRW-volume from 2021 to 2030 due to commercial loss reduction plan

Year] 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Water distribution amount 28,038,362 30,765,962] 30,765,962] 30,765,962] 30,765,962] 30,765,962 30,765,962] 30,765,962| 30,765,962 30,765,962
Amount of water used 12,639,501] 14,368,526] 16,119,926] 17,979,256] 19,146,256 20,373,256] 21,545,274 22,434,274| 23,323,274] 24,212,274
Revenue water 11,490,767)  13,528,306] 15,465,617 17,501,817| 18,844,697] 20,238,897 21,541,454] 22,430,454 22,858,294] 23,747,294
Revenee water ratio 41.0% 44.0% 50.3% 56.9% 61.3% 65.8% 70.0% 72.9% 74.3% 77.2%
Non revwnue water 16,547,595]  17,237,656] 15,300,345] 13,264,145 11,921,265] 10,527,065] 9,224,508  8,335,508]  7,907,668] 7,018,668
Non revwnue water ratio 59.0% 56.0% 49.7% 43.1% 38.7% 34.2% 30.0% 21.1% 25.7% 22.8%
Connection number 347,698 388,198 429,198 473,198 498,198 523,198 548,198 573,198 598,198 623,198
Water supply population 1,808,030f  2,018,630] 2,231,830} 2,460,630 2,590,630  2,720,630]  2,850,630] 2,980,630  3,110,630] 3,240,630
Total Population 4,862,574] 5,087,693  5,402,860]  5,763,050] 6,078,217}  6,303,336]  6,528,455]  6,663,527]  6,753,575] 6,843,622

Changes in NRW-volume and NRW-ratio based on the reduction plan

30,765,962

28,038,362 30,765,962 30,765,962

30,765,962 30,765,962 30,765,962

30,765,962 30,765,962

30,765,962

- 22,430,454
U 20,238,897 [
18,844,697 :

§21,541,454

[
15,465,507 J 22517

264, 14%
921,265

43.1%

15000000

10000000

EJH

2024 2025

-

\ I
5000000 EELS Do / | 1

73»:7.553- N
1]
= 2026

Forecast of increase in population and number of water supply connections over the next 10 years
2020 2021 2022 2023 2024 2025
Rate Total Rate Total Rate Total Rate Total Rate Total Rate Total
A I A I D I ) R D R
e e omwsl oo ol noo] vl o] numaod] 130 1169680
we o] oo el o et ] ] ] a3 e 4019
| 169505 1,808,030 [ 208 6% | 201830 [ 2,460 630 2,50 6%
124,630 120,000 123,000 123,500 124,000 125, 000] o
o 4750 +7,500 120,000
2026 2007 2008 2029 2030
Rate Total Rate Total Rate Total Rate Total Rate Total
TA00 6,903,395 145,04 6,506 45| 148,04 6.663.501] 15004 675355 15008 6,843,622
oo o3 0w 1om ] e8| 1aonea|  is0.08 1319414 15208 1,337,006
730 625,198 18208 548,198 573,198 1054 508198] 19664 623,198
—[2.706% —[ 2,850,630 —[ 2,980,630 [ 3 110,630 —[ 5,240, 630] o
+25, 000 +25, 000 +25,000 +25, 000 +25, 000
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Domestic exiting Meter ++ Numberx 13,56 m /A Domestio properly Meter + Numberx 33.0m /M (144.0%) 4w 22,9
Commervial exiting M wmber  46.80 M/ Commercial properly M Cumber % 65.0m /M (116.0%) 4= 55 0ni /M
Sep-20 2021 2022
Consumption wsit | _— Meter operation situation Improvement to properly Remain | Cousumption unit @i/ M) | Improvement to properly Remain | -CoRsumption unit /M)
/M. (Sep/2020) number Targotyenr | Total mprovement | _Exiting | Targetyear | Total Tmprovement | _Exiting
it 5,976,600
Properly 125,86+ 000, 147,064 4582,812 183,464 6,054,312
I N e . 15.000) 195,000 3 32,053 1,057,749
nuber 260,099) Remain 26,508 111,509 1,734,971 94,449 1,469,626
Metor romove 3.000) 66,000 4,000 132,000
Remain 7.63: 5.633 87,649 3,638 56,629
Cmrriad 1,508,070
~_ NProperts 13,479) 0 876,135 5,000 18.470) 1.201.135)
Commercial bb.
- 26.979) Damoge 162,500 1,500 202,500
Retaain 13,501 11,000 514.800 9.000 421.200
-~ Carrint 1,329,150
Properly 010 ) as0) 48,335 a0
. 915
S 1453 Damage [ 0 0o 0
Remain 504 0 504 461,160 504 461,161
Department | Cait it g
Comumencial Juumber 135 113 0] 0 113 0 153.115) 0 0 113 0]
s S 1,01 ; 5 125
Domestic _Jaumber 12 0 [ 123 0 125.214) 0 0 123] 125,214
FE Tnie M .
Commersial |mumber 21 207 0 0 207 0 51081 0 0 207 31081
ot
Flat o 21 N0-Meter 1.000 13,000 3,000 99,000
Remain 35,244) 34.244 119.124 32.244 677124
Department | Cuitrind
Flat number 1 1 0 0 1 0 12.270) 0| 0 1 0
FE T iat 2] [
Flat wubar 1 1 [} 0 1 0 50(] 0| 0 1 0 60
Cmriat 356,070,
Rnligivns 500 217,000 3 757 328,538
Foc 434 Remain| 707 257 111,638 0 L
number 822 -
VIP [} [l 10 1340
Reain 65 o] 28.210 55 23.870)
Catriat 32,450
Other o i, 60] Darange . ) 0 [ ] 3 544 32477
Remain 544 54 32.489 0 0
WeterTep e | o 1620] 1,620}
number
- Cmriat
Public
Damage s 800)
i Remain 10) 1,000 2 200)
Facility No-Meter G| 600 8 800
Remain| 6] ED_D‘ 4 400}
_— 43,006} 183.908]  1ea.s00]  7e0rsss]  4.085.435) sagid] 242 140.426] 10.071.986]  5.484.010)
325,676} 325,676 1.006]  TOTAL 347608] ToTaL | 11666817 TOTAL 358,108 TOTAL
Revenue Water— 11,490,767 Revenue Water=
2023 2024 2025
Improvement to properly Consumption unit i/ M) Improvement to properly unit (ri/ My | I to properly Cansumption unit il / M)
Remain Remain Remain
Target sear Total Inprovement Exiting | Targetyear | Total Iuprovement | Exiting | Target year | Total Iuprovement | Exiting
37.000) 220,464 40000 260,464 8,505,312 23.000] 283,464 9,354312
Bl 51,693 185 70193 2,316,360 90.183) 369)
74.809 1,164,028 56.309) 36.309) 564963
p &.000| 168,000( 763 351,589 7 64| 351,880
1.63)) 25,4090 [l 0 [l
4.000] 22.479) 1,461,135 1,000 26,479 1,721,135 2,000 28.479) 1,851,135
Commercial - = -
p 5.500] 422,500 2 8500] 500 10.500] 682,500
7,000 327,600 5.000) 234,000 3,000 140,400
Depactoase [ 49| 808,335 0 949 868,335, 0 49| 268,335
B [ [ 0 0| 0 0| 0 0f
S 504 46116 504 46116 504 461.160
Department
Commercial [l [l T3] [ TR [l [l 113} 0 53,113 0] ) 113} 153.115)
FE
Domestic 0| 0] 123 0| 0 123] [ 0 0] 123}
FE
Commercial [l 0 297] 81051 0 0 297 0 5108 0| 0 297 31.08]]
Flat 6.000| 198,000 11000 16.000] 528,000
20.244 614,124 24,244 509,124 19.24 104.124
Department
Flat 1) ) 1 0| 1227 0 0 1 [l 0| 0 1 [
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1. Introduction

NRW Reduction Training Center was established in Jan 2019 with the aim to develop capacity related to
NRW management. Engineers of WRAWSA could acquire basic skills and knowledge about NRW
management through seminar or practical training in training center.

Trainees will be OJT trainer for the staffs and establish OJT system in their office.

2. Facilities in the NRW Reduction Training Center

The NRW Reduction Training Center consists of lecture house and training field and has facilities shown
below. Trainee can learn not only reactive NRW reduction measures such as leak repair work but also

prevention measures such as proper piping work or tapping under pressure in the Center.

LEGEND Training yard guide map

Free practice area @ Detecting pipe

(@ Repair fitting installation

Service pipe laying
/ / / @ SGP screw cutting

@ Meter installation

@ Drilling
training area

I

®or @ HoPE QLG
connection connection connection
@ Pressure test
area

@ Measuring water flow

[

®~ @ Leakage detection area

sl

@ Wash-out training

Pump shade

Training list

(@ Distribution pipe connection @) Pipe Detection (@) Repair fitting (D Leakage detection
(@ Measuring water flow ®) Pressure test Service pipe laying (Service pipe)

3 Wash-out training (B Leakage detection () SGP screw cutting D Drilling training

(Distribution pipe) (@ Meter installation
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3. Required Roles

Position Roles
EE, AE, SAE 1. Plan NRW reduction activities and projects.
2. Monitor NRW rate and utilize it to make NRW reduction plan.
3. Manage the NRW reduction activities and projects.
4. Inspect and check documents of projects such as completion

drawing.

5. To be a teacher or trainer of NRW training yard.

T/S Staff (any staffs | 1. Carrying out NRW daily operation & maintenance properly.
relevant to NRW) v' Leakage detection work

v' Leakage repair work

v" Flow measurement
2. Supervise constructions
3. Record and report every work properly such as daily report.
4. Implement OJT to new staffs or colleagues relating to NRW

management as a trainer.

Engineers from private | 1. Carrying out piping work or NRW reduction measures

companies appropriately instead of WRAWSA

2. Well understanding of pipe jointing for every materials and joint
those properly

3. Record and report construction work or leak detection/repair work

in a fixed way.
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4. Lecture/Training Program

Lecture
No. Training Item
LS-1 Water supply plan
LS-2 Hydraulic analysis
LS-3 Distribution pipe laying
LS-4 Water pressure test
LS-5 Design and Completion drawing
LS-6 Flow rate measurement
LS-7 Night Step Test
LS-8 Leakage detection method
LS-9 Leakage repair method
LS-10 Water supply equipment
LS-11 Issues caused by water meter
LS-12 Management of Non-Revenue Water

Practical training in the field

No. Training Item
WS-1 Service pipe branch
WS-2 Function check of water meter
WS-3
WS-4 Pipe cutting and jointing
WS-5
WS-6 Water pressure test
WS-7 Branching method
WS-8 Flow measurement
WS-9 Night Step Test
WS-10 | Leakage detection method
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5. List of Training Material

List SOPs and training text are shown in table below.

No. Name of Standard Operating Procedures
SOP-01 | Plane Table Survey
SOP-02 | Pavement Cutting Line Marking
SOP-03 | How to check digging depth and so on
SOP-04 | Construction Signboard
SOP-05 | Pipe laying
SOP-06 | Pressure Test
SOP-07 | Drilling for service connection
SOP-08 | Back Fill
SOP-09 | Material management
SOP-10 | Equipment management
SOP-11 | Pipe Line Drawing
SOP-12 | Pressure Measurement
SOP-13 | Flow Measurement
SOP-14 | Leakage Volume Measurement
SOP-15 | Leak Detection
SOP-16 | Leak Correlator
SOP-17 | Minimum Night Flow Measurement
SOP-18 | Night Step Test
SOP-19 | Customer Survey
SOP-20 | DMA Monitoring
SOP-21 | Meter Function Check
SOP-22 | Survey of Damage Meters
SOP-23 | Leakage Record
SOP-24 | Daily Report
SOP-25 | Tasks of NRW Section
SOP-26 | Valve Box installation
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Training Item

LS-01 Water Supply Plan

LS-02 Hydraulic Analysis

LS-03 Distribution Pipe Laying

LS-04 Water Pressure Test

LS-05 Design and Completion Drawing
LS-06 Flow Rate Measurement

LS-07 Night Step Test

LS-08 Leakage Detection Method

LS-09 Leakage Repair Method

LS-10 Water Supply Equipment

LS-11 Issues Caused by Water Meter
LS-12 Management of Non-Revenue Water
WS-01 Tapping Under Pressure (For Distribution pipe)
WS-02 | Branching Method for DIP

WS-03 | Branching Method for VP

WS-04 | Branching Method for HDPE
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6. Training Course and curriculum

1) Five courses are provided for EE, AE and SAE level
2) Four courses are provided for T/S staff (any staffs relevant to NRW)
3) Two courses are provided for engineers from private companies

* Trainees from private companies must have an experience in water distribution pipe installation work.

** This is charged training course and aiming to get a license for plumbing.

o Carriculum by training course (e.g.)
Participant & Course
LS-1 ] LS-2 | LS-3 | LS-4 | LS-5 | LS-6 | LS-7 [ LS-8 [ LS-9 | LS-10]| WS-1 [ WS-2 [ WS-3 | WS-4 | WS-5 | WS-6 | WS-7 | WS-8 | WS-9 | WS-10 TOTAL
o O | ©
2.0n | 4.0h 6. Oh
o ©]|0 | 0o © © |0
1.0n| 1.0n |3 0n 2.0h 2.0n| 2 0n 11. Oh
Group A EE, AE, SAE -1 ©) © ©)
1.0 | 3.0h 2.0n | 3.0n 9. 0h
W © |0 ]| 0O ¢} ©
Ton|1.onf 10 1.0h 2.0h 7.0h
Ty olofo
4.0n| 2.0n]20n 8. Oh
o O ©
4.0n 1.0h 1.0n 6. Oh
I © ©) ©|0[60]|]O0|0O
1.0h | 1.0n{ 3. 0h 2.0h 4.0n|20n]20n| 200|200 19. 0h
Group B T/S staff
I OO O | ©
1.0h | 3.0n 2.0n | 30n 9. 0h
Ty oo °
1.0n]1.0n 2.0h | 4.0h
o © © ©|0[0O0]0O
) ) 1.0h | 1.0n | 3. 0h 2.0h 4.0n|20n|20n|20n 17.0h
Group C Private Engineer
o o]0 ©
1.0n]1.0nf 1.0 2.0h | 5 0h
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7. Contents of Lecture/Training

LS-01

Subject

Lecture: Water supply plan

Outline

Water supply plan is required to distribute water with enough pressure and
volume to customers. Those who have responsible for planning will acquire

necessary knowledge through this lecture.

Training Material

SOP-12 Pressure Measurement
SOP-13 Flow Measurement
SOP-19 Customer Survey
Sop-20 DMA Monitoring
LS-01 Water supply plan

Duration 2.0 hours

Participants Trainer: 2 persons
Trainee: 18 persons

Contents »  To understand what the water distribution plan is.
» How to calculate required water volume by business categories.
»  How to make distribution plan.

Goals » Become able to collect and compile water supply volume by business

categories.
»  Become able to make water distribution plan.
LS-02
Subject Lecture: Hydraulic Analysis
Outline Appropriate pipe diameter shall be selected to distribute water to customers

with certain pressure. This lecture will show the basic knowledge of hydraulic

analysis such as Hazen-Williams formula.

Training Material

SOP-12 Pressure Measurement
SOP-13 Flow Measurement
LS-02 Hydraulic Analysis

Contents To understand what the water distribution plan is.
How to make distribution plan.
Goals »  To become able to check distribution plan

»  Understand the mechanism of head loss

»  Understand how to use Hazen-Williams formula
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LS-03

Subject

Lecture: Distribution Pipe Laying

Outline

Proper pipe jointing prevents leakage water. This lecture shows proper pipe

jointing on 3 types of pipe ; D.I.P, RRPVC, HDPE.

Training Material

SOP-1 Plane Table Survey

SOP-2 Pavement Cutting Line Marking
SOP-3 How to check digging depth and so on
SOP-4 Construction Signboard

SOP-5 Pipe laying

SOP-6 Pressure Test

SOP-7 Drilling for service connection
SOP-8 Back Fill

SOP-9 Material management

SOP-10 Equipment management
SOP-11 Pipe Line Drawing

LS-03 Distribution pipe laying

Duration 1.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  To understand what the tools you need.
» Jointing rules for each type of pipe.
»  Precautions when using materials.
Goals » Become able to understand the necessary rules for jointing water

distribution pipes.
» Become able to understand technology required for jointing water

distribution pipes.
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LS-04

Subject

Lecture: Water pressure test

Outline

Through this lecture, you will learn the importance of checking for water leaks

before passing water to the newly constructed water distribution pipe.

Training Material

SOP-12 Pressure Measurement

LS-04 Water Pressure Test

Duration 1.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  To understand what the equipment required for water pressure test.
»  To understand what the water pressure and pressurization time by pipe
diameter and pipe length.
»  How to check the water pressure gauge when a water leaks.
Goals Become able to prevention of water leakage from new water distribution pipes.
LS-05
Subject Lecture: Design and Completion Drawing
Outline Understand the rules and procedures for creating design drawings, which are

the basis for determining pipe materials and routes, and the purpose of creating

completion drawings.

Training Material

SOP-11 Pipe Line Drawing
LS-05 Design and Completion Drawing

Duration 3.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  To understand what the design and completion drawing structure.
»  To understand what the symbols displayed in the drawing.
»  To understand what the importance of creating design drawing based on
accurate topographic maps.
Goals » Become able to create correct design drawings and competed drawings

» It will be possible to create a completed drawing that matches the

topographic map pf the city and is useful for maintenance at a later date.
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LS-06

Subject

Lecture: Flow rate measurement

Outline

Trainees will learn how to measure the flow rate in exiting water distribution
pipes required for hydraulic analysis using an ultrasonic flow meter through

this lecture.

Training Material

SOP-13 Flow Measurement
LS-06 Flow Rate Measurement

Duration 1.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  To understand settings when measuring ultrasonic flowmeter.
»  How to attach the ultrasonic flowmeter to the measurement point.
»  Analysis method of flow rate value after measurement.
Goals »  Become able to handle ultrasonic flowmeters.
» It will be possible to measure the flow rate in the exiting water distribution
pipe.
LS-07
Subject Lecture: Night step test
Outline Understanding of exploration methods for each pipeline to identify leaks that

occur in the pipelines in the DMA.

Training Material

SOP-14 Leakage Volume Measurement
SOP-15 Leak Detection

SOP-16 Leak Correlator

SOP-17 Minimum Night Flow Measurement
SOP-18 Night Step Test

SOP-20 DMA Monitoring

LS-07 Night Step Test

Duration 3.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents » Method of dividing pipelines according to valve installation position.
» Installation of a flow meter near the inlet of the DMA and prediction on
the leak pipeline due to changes in the floe rate during measurement.
Goals » Trainees can learn how to search for leaks by step test based on the

completed drawing.
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LS-08

Subject

Lecture: Leakage detection method

Outline

Introducing the procedure of leak exploration method using various leak

exploration equipment.

Training Material

SOP-19 Customer Survey

SOP-20 DMA Monitoring

SOP-21 Meter Function Check
SOP-22 Survey of Damage Meters
SOP-23 Leakage Record

SOP-24 Daily Report

LS-08 Leakage Detection Method

Duration 1.0 hours

Participants Trainer: 2 persons
Trainee: 18 persons

Contents »  To understand the causes of water leaks.
»  To understand the types of leak exploration and the principles of exploration.
»  To understand the records of water leaks ( location, cause, repair method).

Goals » It will be possible to search for leaks using leak exploration.
»  Become able to record the occurrence of water leaks and examine the causes

of water leaks.
LS-09
Subject Lecture: Leakage repair method
Outline Understanding the selection of repair materials based on the correct understanding

of the cause of water leakage, precautions for repair work, and items to be

confirmed after repair .

Training Material

SOP-9 Material management
SOP-15 Leak Detection
SOP-16 Leak Correlator
LS-09 Leakage Repair Method

Duration 1.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  To understand of work procedures to prevent accidents such as muddy water
that may occur during in repair work.
»  Understanding of repair materials and usage.
Goals » Become able to understand the precautions and procedures before, during,

and after the work in the repair work when a water leak occurs.

5D- 12




LS-10

Subject

Lecture: Water supply equipment

Outline

Explains the understanding of the water supply equipment installed by the

water supply user, the water supply method, and the calculation method of the

water supply pipe diameter.

Training Material

SOP-10 Equipment management

LS-10 Water Supply Equipment

Duration 1.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Understanding of water supply equipment construction design standards
set by EDWS.
»  Understanding of friction loss in pipes that must be considered when
calculating water supply pipe diameter.
»  Understanding of meter installation in apposition where meter reading is
easy.
»  Understanding of water supply method to secure the required water supply
pressure depending on the scale and floor height of the building.
Goals »  Deepen understanding of the concept of water supply equipment, water

supply method and calculation method of water supply pipe diameter.
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LS-11 running water events

Subject

Lecture: Issue caused by the meter

Outline

Learn the importance of installing a water meter and the appropriateness of the
measuring function, which is a means of confirming the amount of water used,
which is the basis for collecting water charges, which is the source of funds for

funds for running water business.

Training Material

SOP-19 Customer Survey

SOP-21 Meter Function Check
SOP-22 Survey of Damage Meters
LS-11 Issues Caused by Water Meter

Duration 1.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons

Contents »  Understanding the quality of customer-installed water meters, which is a
major contributor to commercial loss.

» Understanding the number of years of use considering the aging
deterioration of mechanical meters.

»  Understanding the importance of proper water volume reading by meter
reader.

Goals »  Understand the importance of installing a meter with normal function in
the proper position and reading the correct amount of water with the
correct meter reading.

LS-12
Subject Lecture: Management of NRW

Outline Lectures on NRW knowledge, factors that cause NRW, and basic methods to

prevent NRW.

Training Material SOP ALL

LS-12 Management of Non-Revenue Water

Duration 2.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  To understand what the NRW is.
»  Understanding why NRW occurs.
»  Understanding of activities and rule formulation necessary to elimination
NRW.
Goals » Become able to understand the knowledge and work required to prevent

the occurrence of NRW.
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8. Contents of Practical Training in the Training Yard

WS-01

Subject

Training: Service pipe branch

Outline

Guidance is given using the equipment of the training yard on the construction
technology of the service pipe, which is located on the most upstream side of
the customer water supply equipment and is directly connected to the water

distribution pipe.

Training Material

SOP-7 Drilling for service connection
SOP-19 Customer Survey

SOP-21 Meter Function Check
SOP-22 Survey of Damage Meters

Duration 2.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Understanding the pipe types used for service pipes.
»  Understanding of joining technology between saddle clamps and service
pipes used for branching from water distribution pipes.
Goals »  Become able to join service pipes.
WS-02
Subject Training: Function check of water meter
Outline Provide technical guidance on how to check the appropriateness of the function

of the customer meter using an electronic test meter that is regularly calibrated.

Training Material

SOP-09 Material management
SOP-21 Meter Function Check
SOP-22 Survey of Damage Meters

Duration 1.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Understanding how to measure flow rate using an electronic test meter.
»  Understanding the confirmation of each flow measurement value of the
electronic test meter and the customer meter.
»  Understanding how to judge the appropriateness of the customer meter
function based on the measured flow rate value.
Goals » Become able to perform functional tests of customer meters using

electronic test meters.
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WS-03

Subject

Training: Pipe joining

Outline

Understanding of joining methods for each type of pipe and implementation of

technical guidance on the operation of tools and equipment required for joining.

Training Material

SOP-05 Pipe laying

Duration 4.0 hours

Participants Trainer: 2 persons
Trainee: 18 persons

Contents »  Understanding of joining methods by pipe type (D.I.P, RRPVC, HDPE).
»  Understanding of tools and equipment required for joining pipe types.
»  Understanding of confirmation of insertion depth after piping.

Goals »  Become able to acquire appropriate pipe joining technology for each pipe

type.
WS-04
Subject Training: Joining pipes with repair fittings.
Outline Introduction of repair materials required for water leak repair work and

guidance on installation technology.

Training Material

SOP-05 Pipe laying

SOP-09 Material management
SOP-15 Leak Detection
SOP-20 DMA Monitoring

Duration 2.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Understanding of leak repair materials.
»  Understanding how to install leak repair materials.
Goals » Become able to perform leak repair work using leak repair materials.
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WS-05

Subject

Training: Joining pipes with flanges.

Outline

Guidance on tools required for joining and joining technology regarding the
joining method of flanges, which are the materials for joining valves and air

valves to pipes..

Training Material

SOP-05 Pipe laying

SOP-09 Material management
SOP-10 Equipment management
SOP-26 Valve Box installation

Duration 2.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Understanding flange types.
»  Understanding of parts required for flange joining.
»  Understanding of tightening torque with tools and bolts required for flange
joining.
Goals » Become able to learn the construction techniques required for flange
joining.
WS-06
Subject Training: Water pressure test.
Outline Provide technical guidance on how to pressurize the water in the distribution

pipe using a water pressure test pump and check for water leakage in the target

pipe.

Training Material

SOP-06 Pressure Test

SOP-12 Pressure Measurement

Duration 2.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Understanding how to operate a pump for water pressure testing.

»  Understanding the installation position of the test pump, the procedure for
pressurizing the water distribution pipe, and the method for exhausting the
air accumulated in the pipe.

Goals » Become able to learn techniques related to water pressure testing that are

effective as a means to check for water leaks immediately after laying

water distribution pipes.
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WS-07

Subject

Training: Branching method.

Outline

Teaching techniques for branching service pipes from water distribution pipes

using saddle clamps and drilling machines prepared for each pipe type.

Training Material

SOP-07 Drilling for service connection

SOP-21 Meter Function Check

Duration 2.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Understanding the types of saddle clamps and how to install them.
»  Understand how to operate a drilling machine.
»  Understand how to connect the saddle clamp and water service pipe.
Goals » Become able to possible to branch the water service pipe using a saddle
clamp and a drilling machine.
WS-08
Subject Training: Flow measurement.
Outline An ultrasonic flow meter is installed on the pipeline installed in the training

yard to teach the technique of measuring the flow rate in the pipelines.

Training Material

SOP-10 Equipment management
SOP-13 Flow Measurement

Duration 2.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Understand the mechanism of flow measurement using an ultrasonic flow
meter.
»  Understand how to install and operate an ultrasonic flow meter.
»  Understand how to import the measured flow rate value into a PC as data.
Goals » Become able to possible to measure the flow rate of water distribution

pipes using an ultrasonic flow meter.
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WS-09

Subject

Training: Night step test

Outline

Train step test procedures, which is one of the means to identify leak points,

using equipment such as pipelines and valves installed in the training yard.

Training Material

SOP-17 Minimum Night Flow Measurement
SOP-18 Night Step Test

SOP-20 DMA Monitoring

SOP-23 Leakage Record

Duration 3.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Understanding the location of valves on the pipeline.
»  Understanding valve operating and closing operations.
»  Understanding how to check the leaking section pipeline by monitoring
the flow meter installed on the inlet side of the pipeline.
Goals » Become able to learn the procedure of step test to confirm the pipeline
where water leakage occurring from the pipelines laid over a wide area.
WS-010
Subject Training: Leakage detection method.
Outline Learn how to explore leaks using leak prove equipment in the training yard.

Training Material

SOP-14 Leakage Volume Measurement
SOP-15 Leak Detection

SOP-16 Leak Correlator

SOP-23 Leakage Record

Duration 2.0 hours
Participants Trainer: 2 persons
Trainee: 18 persons
Contents »  Learn the technique of hoe to handle a acoustic bar that audibly captures
the sound of water leakage.
» Learn how to operate a leak detector.
» Learn how to operate a correlated leak detector.
Goals » Become able to leakage exploration using leak detector.
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Annex-6 Water Quality Management
Annex-6.A: SOP for Water Quality Monitoring
Annex-6.B: SOP for Water Treatment Plants and Chlorination Facilities
Annex-6.C: Water Quality Management Plan (Provisional)






Annex-6.A: SOP for Water Quality Monitoring
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Annex-6.B: SOP for Water Treatment Plants and Chlorination Facilities






SOP for Water Treatment Plants and Chlorination Facilities

List of SOPs
No Facility | SOP Name SOP Code Nos
NWTP (Nyaunghnapin/Ngamoeyeik)

1 Duties of Ngamoeyeik Water Treatment Plant EDWS-NWTP-OP1

2 Daily maintenance work in Ngamoeyeik WTP EDWS-NWTP-MP1

3 Lowlift pump operation EDWS-NWTP-OP1-W1
4 ACH Dosing Pump Operation Instruction EDWS-NWTP-OP1-W2
5 Instruction for Pre-sedimentation pond EDWS-NWTP-OP1-W3
6 Instruction for Sedimentation basin EDWS-NWTP-OP1-W4
7 Instruction for Rapid Sand Filter EDWS-NWTP-OP1-WS5

Instruction for backwashing process in Rapid Sand

8 Filter EDWS-NWTP-OP1-W6
9 Operation of Booster pumps EDWS-NWTP-OP1-W3
10 Activities to carry out when in power failure EDWS-NWTP-OP1-W4 20
11 Activities to carry out when the power is recovered | EDWS-NWTP-OP1-W5
12 Dosing rate adjusting table EDWS-NWTP-OP1-Al
13 Lowlift pump operation record EDWS-NWTP-OP1-F1
14 Dosing pump operation record EDWS-NWTP-OP1-F2
15 Aluminum Chlorohydrate (ACH Ledger book) EDWS-NWTP-OP1-F3
16 Booster pump operation point (1st Phase) EDWS-NWTP-OP1-F4
17 Booster pump operation point (2nd Phase) EDWS-NWTP-OPI1-F5

Power failure/recovery (times, duration &

18 frequency) EDWS-NWTP-OP1-F6
19 Water Quality in NWTP (1st Phase) EDWS-NWTP-OP5-F1
20 PI Data record

Yegu pumping station (Cl: Plant )

1 Duties of Yegu Pumping Station EDWS-YPS-OP

2 Operation of Electro chlorinator EDWS-YPS-OP3

3 Maintenance of Electro chlorinator EDWS-YPS-MP3

4 Operation of Electro chlorinator EDWS-YS-OP3-W1 9

5 Maintenance of Electro chlorinator EDWS-YPS-MP3-W1

6 Dosing pump control chart EDWS-YPS-OP3-Al

7 Daily Check Sheet (Electro chlorination Plant) EDWS-YPS-MP3-F1

8 Monthly check sheet (Electro chlorination Plant) EDWS-YPS-MP3-F2

9 Annual Check sheet (Electro chlorination Plant) EDWS-YPS-MP3-F3
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Annex-6.C: Water Quality Management Plan (Provisional)






Water Quality Management Plan

(Provisional)

Partl: Water Quality Monitoring

Part2: Water Treatment Facility

WRAWSA

YCDC
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Part 1

Water Quality Monitoring

WRAWSA

YCDC
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Water quality management plan (Individual detailed plan)

NO.__1

[a—

Objective

*  Establishment of water quality monitoring organization for urban tap water monitoring

Issues to be improve
e Current water quality monitoring organization should be enhanced for the monitoring of tap water
in urban area. Especially, residual chlorine monitoring plan should also be established to control

the appropriate residual chlorine management in tap water.

Strategic approach
*  Establishment of water quality monitoring organization for urban tap water and tube well water
monitoring.

*  Capacity development of township or district office for tap water monitoring.

Improvement target
*  Cooperation with central laboratory and township or district office.

*  Capacity development for water quality monitoring of township or district office personnel.

Initiation

Cooperation with central laboratory and township or district office

* Institutionalization of tap water quality monitoring, including township or district office.
*  Development of residual chlorine monitoring plan.
*  Decide tap water monitoring item, monitoring point and monitoring frequency.

*  Procurement of additional water quality monitoring equipment for tap water quality monitoring.

Capacity development of township or district office for tap water monitoring

*  Preparation training materials and training plans for township or district office personnel.
*  Development SOPs of monitoring and sampling to be used for training materials.

*  Decide curriculum including schooling and OJT.

*  Decide training schedule.

*  OJT and technical follow up.

Expected effect
*  Establishment of tap water quality monitoring system in collaboration with TS or District office
will allow for more extensive and frequent monitoring of tap water quality. This initiative will

enable more effective tap water quality control.
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Priority

Low or Medium

Scheduled time

To start improvement work from Year 1.

Scheduled duration
Year 1 to Mid of Year 2.

or

After mid of Year 2: OJT and technical follow up

6C - 4



Water quality management plan (Individual detailed plan)

NO._2

[\

Objective

* Enhancement of water quality management capacity in water source area

Issues to be improve

*  Reservoir water without treatment is still distributed. SS and turbidity in these untreated water
causes not only water quality problems but also malfunction of water meter. Thus, water quality
management including environmental management of water source area (surround area of
reservoir) should be considered. For this issue, capacity enhancement of mini laboratory is

necessary.

Strategic approach
¢  Capacity enhancement of mini laboratory.
*  Capacity enhancement of environmental protection of water catchment area of reservoir.

*  Continuing implementation of technical assistance to mini laboratory.

Improvement target
*  Capacity of mini laboratory is improved.

*  Training material and training plan for mini laboratory are improved.

Initiation
Capacity of mini laboratory is improved
*  Training and trip guidance for mini laboratories are continued

Training material and training plan for mini laboratory are improved
*  Development of training materials and training plans for mini laboratory

*  Revise current mini laboratory SOPs for training materials.
*  Prepare training material including revised SOPs, additional curriculum for water catchment area

protection.

Expected effect

*  Water quality and environment in water source area will be protected by the enhancement of
capacity of mini laboratory.

Priority

Low or or  High

Scheduled time
6C- 5



To start improvement work from Year 2.

Scheduled duration
Year 2 to Mid of Year 3.
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Water quality management plan (Individual detailed plan)

NO._3

W

Objective

*  Capacity enhancement of central laboratory

Issues to be improve
*  The leadership role of central laboratory will increase in future. Therefore, there is a need to

continue to improve the technical capacity of the central laboratory.

Strategic approach

*  Measurement items and methods should be improved in accordance with the Myanmar National
Drinking Water Quality Standard (MNDWQS).

*  Enhancement of data analysis capacity and consulting ability to encourage an ability as leading

laboratory.

Improvement target
* Improve water quality monitoring capacity through the introduction of new technologies and
increase a technical consultation capacity for water quality improvement. In addition, improve a

capacity for environmental protection of water sources.

Initiation
Improve water quality monitoring capacity
¢ Introduce MNDWQS decided method or other standard method.

*  Introduce AAS for heavy metal monitoring.

* Increase monitoring item to meet MNDWQS decided items.

Increase a technical consultation capacity for water quality improvement

* Improve a capacity of water quality data analysis
* Increase knowledge of water resource management and water purification technology.

*  Enhancement of capacity of information dissemination.

Capacity enhancement of water source protection

*  Capacity enhancement of reservoir water quality management.

¢  Establish catchment area environment protection system including waste management, wastewater
discharge and soli runoff.

¢ Capacity enhancement of river water quality management.

¢ Establish river water quality monitoring system including collaboration with pertinent agencies and

institutions.
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*  (Capacity enhancement of groundwater source quality management.

Expected effect
*  Water quality and environment in water source area will be protected by the enhancement of
capacity of mini laboratory.

Priority

Low or Medium or

Scheduled time

To start improvement work from Year 1.

Scheduled duration
Year 1 to Mid of Year 5.
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Water quality management plan (Individual detailed plan)

N

NO._ 4
Objective
*  Support of new WTP laboratory operation

Issues to be improve
*  Operation of new WTP will start (Lagunbin: 2020- and Kokkowa: 2025-). To ensure the effective
operation of new laboratory, training of new water quality monitoring personnel and

implementation of technical support to new laboratory is necessary.

Strategic approach
*  Technical training of new WTP laboratory staff (Lagunbin and Kokkowa) and continuum technical

consultation

Improvement target
*  Technical training of new laboratory personnel.
*  Technical support and consultation of new laboratory operation.

*  Establishing the roll-sharing of central laboratory and new WTP laboratory
Initiation
Technical training of new laboratory personnel

*  Prepare syllabus, training material and schedule of new laboratory staff.

Technical support and consultation of new laboratory operation

*  Implement weekly meetings with new WTP laboratory staff.

*  Implement trip guidance to new WTP laboratory.

Establishing the roll-sharing of central laboratory and new WTP laboratory
*  Decide scope of responsibility of water quality monitoring among central laboratory and new WTP

laboratories.

*  Decide water quality monitoring area and monitoring point of WTP laboratory

Expected effect
e This activity will ensure a smooth start-up of the new water treatment plant. In addition, the
technical support provided by the central laboratory will establish a working relationship with

central laboratory and new WTP laboratory.

Priority
6C- 9



Low or or  High

Scheduled time
For Lagunbyin WTP: To start improvement work from Year 1.

For Kokkowa WTP: to start improvement work from Year 4.

Scheduled duration

2 years from the start of activity
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Water quality management plan (Individual detailed plan)

Objective

*  Continue the activities initiated in the medium-term plan

Issues to improve
¢ Continue the activities initiated in the mid-term plan and enhance capacity.
e KEstablish the PDCA cycle by monitoring the results of activities and reflecting the results

in the improvement of activities.

Strategic approach
¢ Periodical monitoring of each activity

e Modification of activities to reflect monitoring results.

Initiatives

Urban tap water monitoring

e  Continue tap water monitoring.
¢ Continue training of township or district personnel.

¢ Reflect monitoring results to improvement water quality management activity.

Enhancement of water quality management capacity in water source area

*  Continue technical training to mini laboratory personnel.
¢ Reflect monitoring results to improvement environmental management of water source

area.

Capacity enhancement of central laboratory

* Improvement in the ability to analyze water quality measurement data

¢ Continue of development of periodical water quality reports

¢ Improve the contents of water quality report.

e Strengthen cooperation with public relation section and strengthen the dissemination of
information.

* Dissemination of information and recommendations for improving water quality through

seminar and academic meeting.

Support of new WTP laboratory operation

e  Continue technical training and guidance to new WTP laboratory

6C- 11



¢ Reflect monitoring results to improvement WTP O &M

Priority

Low  or or  High

Scheduled time
After the completion of the activities of each medium-term plan, the contents of the long-term

plans are implemented as a follow-up.

Scheduled duration

Until year 10 or more
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Part 2

Water Treatment Facility

WRAWSA
YCDC
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Water quality management plan (Individual detailed plan)

[a—

NO._ 1
Objective

Improvement of clear water quality in Nyaunghnapin-WTP.

Issues to improve

Nyaunghnapin WTP has been designed to make water of which quality would be met the Myanmar
National Drinking Water Quality Standards, so it has the treatment flow which is capable to produce
less than 1 NTU water. However, the present clear water turbidity is often high, and it exceeds the

standards, occasionally.

Strategic approach

Recovery of sand filtration function.

Improvement target

Replacement of existing filter media with an appropriate quality, quantity and size of filter media.

Initiatives,
All 60 filters, 28 filters of Phase 1 and 32 filters of Phase 2, are improved.
Existing filter media, which are anthracite and sand, are removed from a filter.

Sieved sand of which the effective diameter is between 0.40 mm ~ 0.60 mm, and uniformity
coefficient is 1.4 ~ 1.7, is refilled.

Purchased anthracite of which size and quality are predesignated, is refilled. The effective diameter

of it is 0.80 mm ~ 1.2 mm, and uniformity coefficient is 1.4 ~ 1.7, is refilled.

Expected effect

An enhancement of removing efficiency of flocs and turbid matters included filter influent is

expected. It will make filtrate turbidity low so that clear water quality is improved.

Priority

Low or Medium or

Scheduled time

To start improvement work from year 1.

Scheduled duration
Year 1 ~ year 5
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Note
This work shall be done together with another filter improvement plan (Raise of outflow side weir
height, Replacement of valves, etc.). This will reduce the number of work procedure and minimizes

the total cost of them.

Reference

Research Report of Filter Improvement Task Force Team, October 2019
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Water quality management plan (Individual detailed plan)

NO._2

[\

Objective

Improvement of clear water quality in Nyaunghnapin-WTP.

Issues to improve
Nyaunghnapin WTP has been designed to make water of which quality would be met the Myanmar
Water Quality Standards, so it has the treatment flow which is capable to produce less than 1 NTU
water. However, the present clear water turbidity is often high, and it exceeds the standards,

occasionally.

Strategic approach

Recovery of sand filtration function.

Improvement target

Optimization of filter washing method

Initiatives,
To find out the reason that filter wash water includes air
Then take measures so that water do not include air.

To set appropriate backwash rate which makes filter wash efficiently.

Expected effect
Maintaining cleanliness of filter media. It will make filtrate turbidity low so that clear water quality
is improved.
Changing the suction pipe of back-wash pumps to the deeper position (or) Changing the back-wash
pumps to the deeper position
Construction of new back-wash pumping station at lower elevation together with the new clear
water reservoir

Research together with analysis should be done before implementation

Priority

Low or or  High

Scheduled time

To start improvement work from year 1.

Scheduled duration
6C- 17



Year 1 ~ year 5

Note
This work shall be done for the filters after improvement of the “No.1 Individual detailed plan”.

Reference

Seminars for the Task Force Team

No. Date Outline of Contents

e Basic Design Parameters on Design Standard
I 27" Aug, 2016 o Functions Required to Filters
e Rapid Sand Filtration

e How to get yield, minimum and maximum diameter of a filter
2nd 6", Sep, 2016 ] ) ]
media from a sieve analysis

e Review of the last TFT mini seminar
3 26" Oct, 2016 e Exercise

e Requirements to be considered in the filter improvement plan
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Water quality management plan (Individual detailed plan)

W

NO._3

Objective

Improvement of clear water quality in Nyaunghnapin-WTP.

Issues to improve
Nyaunghnapin WTP has been designed to make water of which quality would be met the
Myanmar Water Quality Standards, so it has the treatment flow which is capable to produce less
than 1 NTU water. However, the present clear water turbidity is often high, and it exceeds the

standards, occasionally.

Strategic approach

Recovery of sedimentation function

Improvement target

Enhancement of sludge discharge function
Initiatives,
New construction of sludge discharge system

Sludge can be removed in shorter time than now.

Expected effect

Lowering turbidity of settled water

Priority
Low or Medium or

Scheduled time

To start improvement work from year 3.

Scheduled duration
Year 3 ~ year 8

Note

6C- 19



Reference

“Planning for sludge management”, Thit Lwin, (Sub Assistant Engineer), 7th Half Monthly
Meeting (23", May 2018)
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Water quality management plan (Individual detailed plan)

NO._ 4

N

Objective

+ Improvement of clear water quality in Nyaunghnapin-WTP.

Issues to improve
*  Nyaunghnapin water treatment plant is designed with the same amount of water intake and water
supply. The miscellaneous water used for wash of filters during the water purification process etc.
is not considered. In order to obtain the amount of miscellaneous water, the operation of taking
excess amount of raw water more than the design water volume is performed. This makes the water

quality of clear water is getting worse.

Strategic approach

+  To reduce the amount of excess water intake as much as possible.

Improvement target
* Increase the capacity of the clear water tanks,
+  To store clear water in a clear water tank when the amount of supply water decreases at night. Clear

water stored in a night used as miscellaneous water in daytime.

Initiatives,
+  Expansion of volume of phase 1 and phase 2 clear water tanks

+  Construction of new clear water tanks.

Expected effect

*  Making clear water quality better and keep its quality constant.

Priority

Low or or  High

Scheduled time

+  To start improvement work from year 7.

Scheduled duration
*  Year 7 ~year 8

Note
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Reference

Seminars specialized in individual themes

Sth

17", Oct, 2018

Relation between Amount of Water Supply, Amount of Raw Water
Intake and WTP Capacity (JICA Expert)

»  Basic Parameter of Flocculation Basin

» Basic Parameter of Sedimentation Basin

> Basic Parameter of Filter
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Water quality management plan (Individual detailed plan)

NO._ 5

(V)]

Objective

+ Improvement of clear water quality in Nyaunghnapin-WTP.

Issues to improve
*  Turbid matters and sludges have settled at the bottom of each clear water tank, deteriorating water
quality.
*  Clear water tanks in Nyaunghnapin water treatment plant have not been able to clean since there is

only one clear water tank in phase 1 and phase 2 respectively.

Strategic approach
+  To establish a system or introduce a new structure of clear water tanks, so that they can suspend the

operation of the tanks for their cleaning while keeping supplying water to the city.

Improvement target
+  To improve clear water supply system, so that clear water can be supplied without going through
the tanks.

+  To improve clear water tank structure, so that they can drain water and emptying tanks.

Initiatives,
+  Build a new clear water tank.
+  Connecting pipes will be installed between the existing clear water tanks and the newly constructed
clear water tank.
+  Modify the existing clear water tanks so that the stored water can be drained in a short time.
*  Study an effectiveness of a bypass pipe so that water can supply without going through a clear water
tank.

Expected effect

*  Prevention of water quality deterioration.

Priority
or Medium or High

Scheduled time

+  To start improvement work from year 9.
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Scheduled duration
Year 9 (Scheduled duration is one year)

Note

Reference
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Water quality management plan (Individual detailed plan)

NO._6
Objective
*  Securing the processing capacity margin in Nyaunghnapin water treatment plant, so that to prevent

worsen water quality in a case of maintenance.

Issues to improve

* Nyaunghnapin water treatment plant is designed having not enough margin of sedimentation
facilities in phase 1 and phase2. When operation of flocculation basin or sedimentation basin is
stopped, rest of the other operated basins are required to treat about 20 % more water than the

design capacity. This makes treated water worse.

Strategic approach

+  To prevent treating of excess water than capacity.

Improvement target

* Increase of water treatment plant capacity of the process of flocculation and sedimentation.

Initiatives,
+  Construction of new flocculation and sedimentation basins.
* Increase of flocculation basin capacity by a renovation of facilities.
*  Decreasing treatment amount of water when a flocculation or sedimentation basins are under
maintenance work.
* Add necessary treatment capacity to compensate a decrease of existing capacity when a

construction of new Nyaunghnapin treatment facility.

Expected effect

+  Stable operation of existing facilities of Nyaunghnapin water treatment plant.

Priority
or Medium or High

Scheduled time

+  To start improvement work from year 9.

Scheduled duration
*  Year9 ~year 12
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Scheduled time

Scheduled duration

Note

Reference

Seminars specialized in individual themes

Relation between Amount of Water Supply, Amount of Raw Water
Intake and WTP Capacity (JICA Expert)

5th 17" Oct, 2018 » Basic Parameter of Flocculation Basin

» Basic Parameter of Sedimentation Basin

> Basic Parameter of Filter
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Water quality management plan (Individual detailed plan)

NO.__7

|

Objective

+  Improvement of quality of water supplying from reservoirs.

Issues to improve
*  Almost half of the water has supplied from 3 Reservoirs, supplying water from Hlawga and Phugyi
haven’t been done any water treatment.
* Gyophyu has a water treatment facility, though the facility in Gyophyu constructed in 1940 and its

treatment ability is not enough to produce clear water.

Strategic approach
+  To treat water and to make water quality better, reliable and constant by rational treatment method.

+  Establishment of optimum water treatment method for reservoir water.

Improvement target
+  To study about suitable water treatment method for reservoir water.

+  To confirm the treatment method cost-effective and produced water quality good.

Initiatives,
+ Installation of water treatment research equipment and investigation using it.
+ Installation of water treatment research equipment at the site each reservoir.
*  To get basic design parameters for the designing of a plan for the facility.

*  To get operational parameters.

Expected effect

+ Improved quality of water supplying from reservoirs is supplied to vast city area constantly.

Priority

Low or Medium or

Scheduled time

+  To start improvement work from year 4.

Scheduled duration
*  Year4 ~year 10

Note
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Reference
RESEARCH REPORT OF DIRECT FILTRATION, February 2020
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Water quality management plan (Individual detailed plan)

NO.__8

o]

Objective

*  Improvement of water quality supplying from reservoirs.

Issues to improve
+  The reservoir used as a tap water source is designated as a protected area. It has not been confirmed

whether the regulated contents designated as protected areas are appropriate and effective.

Strategic approach

+  Verify whether the regulated contents designated as a protected area is valid in the future.

Improvement target
+ Improvement of regulated contents designated as protected areas and enhancement of protection
measures.

+ Introduction of highly effective water quality conservation measures.

Initiatives,
*  Confirmation of the regulated contents of conservation measures to prevent deterioration of
reservoir water quality.
+  Confirmation of the actual operation status and the effectiveness of the contents of conservation
measures.

*  Verification and understanding of long-term water quality trends.

Expected effect

*  Maintaining good reservoir water quality in future.

Priority
or Medium or High

Scheduled time

+  To start improvement work from year 2.

Scheduled duration
*  Year2 ~year4

Note
6C - 29
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Water quality management plan (Individual detailed plan)

NO._9

N

Objective

+ Reliable execution of disinfection treatment.

Issues to improve
* Multiple chlorination facilities have started operation at the same time. This is the first operation
of a chlorine disinfection facility using sodium hypochlorite solution at EDWS. Appropriate

operation and maintenance methods for these facilities have not been established at all facilities.

Strategic approach
+  Establishing optimal operation methods for chlorination facilities.

* Appropriate maintenance methods for these facilities are established and applied at all facilities.

Improvement target
+ All the disinfection facilities are operated and maintained in a same manner by all the site workers

in a different facility in the future.

Initiatives,
*  The disinfection facilities are operated and maintained using SOPs.
* Monitoring of operation and maintenance status at each facility is done.
*  Verification of operation and maintenance status at each facility is done.
*  The verification results of the operation and maintenance status of each facility are shared by all

facilities, and the SOPs of all facilities are updated in the same manner.

Expected effect

+  Ensuring inactivation of pathogenic bacteria in tap water, so that tap water become safer.

Priority

Low or or  High

Scheduled time

+  To start improvement work from year 1.

Scheduled duration
*  Year 1 ~year3

Note
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Reference
Report for Improvement Plan on Management of Water Treatment and Water Quality Based on

the Third Country Research Study in PPWSA, Cambodia, May 2019

Seminars specialized in individual themes

Chlorine dosing house (JICA Expert)
»  Chlorine Dosing House
»  Plain Drawing of Chlorine Dosing Facility
» Dosing Room and Dosing pumps
» Example of dike in dosing house
Basic Policy of chlorination in Japan (JICA Expert)
» Basic Policy of chlorination in Japan.
Water Supply Act of Japan

4t 17", Oct, 2018
< Water Supply Act of Japan

< Enforcement Regulations of the Water Supply Act

< Drinking Water Quality Standards in Japan

< MHLW Ordnance of Water Supply Facility Standards
based on the Water Supply Act

< Notice of the director of the Water Supply Division,

Health Service Bureau, MHLW (No. & place of

sampling points for water quality test)
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Water quality management plan (Individual detailed plan)

NO.__10
Objective
Establishment and execution of standard O&M work procedures at water purification plants, etc.

and succession of technical information in EDWS

Issues to improve
SOPs are in place throughout the organization, but there is no system in place to maintain them in
the future.

The improvement of SOPs is done in a non-centralized way.

Strategic approach
Establishment of standard operating procedure (SOPs) system.
To ensure that SOPs are applied in all sections.

To establish a centralized operation and improvement system for all SOPs.

Improvement target
To ensure that officers and site workers do not work, do not operate or do not maintain facilities in

an arbitrary manner.

Initiatives,
“Review” method for confirming the operational status of SOPs is established and introduced into
the SOPs system.
“Internal Audit” method to confirm the operational status of SOPs is established and introduced in

the SOPs system.

Expected effect
Making work procedures appropriately, confirmation of technical base, prevention of work errors

and ensuring traceability

Priority

Low or or  High

Scheduled time

To start improvement work from year 3.

Scheduled duration

Year 3 ~ year 6
6C - 33



Note

Reference

Report for Improvement Plan on Management of Water Treatment and Water Quality Based on
the Third Country Research Study in PPWSA, Cambodia, May 2019
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Water quality management plan (Individual detailed plan)

NO.__ 11
Objective

+  Prevention of water quality deterioration at distribution tanks in the city area.

Issues to improve
*  Turbid matters and sludges have settled at the bottom of each distribution water tank, deteriorating
water quality.

*  Maintenance and cleaning method are not established for distribution tanks in the city area.

Strategic approach

* Remove turbid matters and sludges settled at the bottom of distribution water tanks regularly.

Improvement target
*  The distribution water tanks will be renovated and introduce a new structure, so that it can be easily

cleaned while supplying water to the city.

Initiatives,
+  The existing tank is partitioned so that the other tank can be cleaned while supplying water to the
city area.
+ To introduce drainage equipment to tanks, so that water can drain for cleaning of tanks in a short
time.

*  Build a new tank.

Expected effect

+ Water quality is not deteriorated while it is stored in a distribution tanks in the city area.

Priority

Low or or  High

Scheduled time

+  To start improvement work from year 7.

Scheduled duration
*  Year 7 ~year 12

Note

Reference
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