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History of Yangon Water
Supply

1842 Started with 30 wells

1879 Kandawgyi Lake

1884 Inya Lake

1904 Hlawga Reservoir
Gyobyu Reservoir

1940 Gyobyu Reservoir

1989 Phugyi Reservoir

2005 Nyaunghnapin water
treatment plant by
using Ngamoeyeik
reservoir water
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Main Water Resources
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NgaMoeYei
k Reservoir
Phu Gyi
Reservoir Hlaw Gar
Reservoir
Gyo Phyu

Reservoir
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Gyobyu 27 MGD (122,727 m®/day)
Phugyi 54 MGD (245,454 m*/day)
Hlawgar 14 MGD (63,637 m?/day)
Tubewell in YCDC 20 MGD (90,910 m?/day)
Ngamoeyeik 1st Phase 45 MGD (204,545 m®/day)
Ngamoeyeik 2nd Phase 45 MGD (204,545 m®/day)
Total 205 MGD (931,818 m*/day)
oocgc;?.C\}LlcC; (ﬂmﬁgmﬁgzecﬂéuogoﬁz
Gyobyu Reservoir Phugyi Reservoir

o}

Daily Water supply amount to Yangon(now) CD(TS%’] Gﬁo?cﬂgls’aogéﬁ Gc?.@éeqeozeog{oe’mn

Ngamoeyeik Reservoir

Hlawgar Reservoir




Gyobyu (56° Dia; Mild Steel pipe) 43 miles(Since 1940)
Phugyi (60“ Dia; Concrete pipe) 16 miles(Since 1989)
Hlawga (42% Dia; Cast Iron pipe) 10.37 miles(Since 1904)
Nyaunghnapin (48* Dia; HDPE) 11.75 miles

Phugyi Transmission pipe(Concrete)

Gyobyu Transmission pipe(MS)

48” Dia; Transmission pipe(HDPE)
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NRW (vap)

= System Input Volume — Billed Authorized Consumption
(MGD) (MGD)
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Hlawga

Gyobyu Phugyi

Nyaunghnapin
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I'WA Standard Water Balance

(205 MGD)

Source: 2019

Revenue Water
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Authorized Billed Authorized Billed Metered Consumption
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205049
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(6.15 MGD) 3%
Unbilled Authorized Unbilled Metered Consum tlon
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ovk ®e) (~0. 72MGD)
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Real Losses Leakage on Transmission and/or
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(~75.85 MGD) LLeakage and Overflows at Utility’s Storage
37% Tanks
Leakage on Service Connections up to point
( Estimated with Master Plan ) of Customer Metering

Non-Revenue
Water (NRW)
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Unbilled Authorized
Consumpt|on

Such as Plpellne Flushlng, Fire Flghtlng, Utility Use(FOC)
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Future Service Level Targets in Yangon City Water Supply System
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Head Office (EDWS)
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Zoning Systems in Yangon
(JICA Master Plan)
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Service DMZ #
Reservoir 4
WTP

Service
Reservoir

WTP
Service ) DMZ #
Reservoir 3
w,

7 |

omas1 | T e DMA#3
r A DMZ #
DMA#1 |- 2
DMZ #

Distribution zones
DM2’s : Natural subdivisions of

Townships

DMA’s : smaller arbitrary subdivisions
1) 5-6 kms kilometers mains

2) 1000 to 2000 connections

é Homogeneous pressure level
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Zone7 (North Dagon)

Existing water supply
network
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Zone8 (South Dagon)

Existing water supply network
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Commercial Loss Management
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Taps between distribution pipes
and meters.

[llegal connections

O, O—

[~ 1=
T EHE
FHE

| Weak activities to find illegal connections now | ey

meter
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Reservoir / Pumping Station
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100
litter
10
litter
1 litter

Ex)
Reading meter properly

This meter shows
“184m3 and 386 litters.” = 184.386
m?

Meter readers have chances to find
damaged meters and illegal connections.

Comparing water consumption

Meter readers can notice a
something change of water
consumption.

; very bigger...leakage

; very smaller...illegal connection

Meter reading is very important.
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May be 1neffective water flow and
inaccurate dialing of meter
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Bad joints
Sewage pipe fittings

O/

Pipe diameter 50mm < Meter diameter ¢ 75mm

Meter diameter 31
excessive
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Location for Subscriber’s Meter
» Nearest to public-private boundary,
m§°&5[§(38505°)@9°399°36°e
°T 5 ° 230psCHP
» Easier access for reading / maintenance
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» Free from damage, deterioration, etc
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» Horizontal position




Pipe Material and Joint Type

385cq33u5§w§ (Service Pipe)
HDPE (Polyethylene Pipe)

Electro-fusion, Butt welding, Push-on
(quick fit)

— PVC
Solvent Cement, Screwed
— @GS (Galvanized Steel Pipe)
Screwed, Flanged, Welded (uncommon)

sq@%sosqa?lmg
(Distribution Pipe)
— DIP (Ductile Iron Pipe)

Push-on, Mechanical,
Flanged

— SP (Steel Pipe)
Welded, Flanged

— PVC
Solvent Cement, Screwed
HDPE



Close service pipe connections on a distribution pipe

35



PPWSA (Phnom Penh Water Supply Authority)

< Customers have to follow the PPWSA standard. >

Water meter

Ballvalve \\
/

Ball valve

36



Fukuoka City

Customers have to follow the Fukuoka standard.

< y

Ball valve with expansion
for meter

\

/

Water meter

37
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Proposal for YCDC
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Physical Loss Management

00 C
6610006 o
L o UL

Leakage and Repair

O

Some leakages without repair

41
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Causes of leakage: Long service pipes

42






Maintenance Problems

: Laying pipes

No standard of laying pipes

44
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| Ball Tap installation in tank |
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Displacement of Land GB[«?I[(QI@&
. . o _¢C o c('C
Corrosion on Pipe eewmqpsmeq_poom@cs

C _C
Earth Work GBQ?OC?S
. . . o _¢C ﬁ O C C O
Deterioration of Pipe OMENWLICIY|MI0ICNY
C (24

Cold Climate / Freeze €3230MEG200EP VR0
. O C C C
Defect on Pipe (L)mea‘ogc@ocfcmsafozasoo
Soil Condition e@saef:raooos
Poor Workmanship Oadg[0qpsel 259|¢zea000000
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The information from "Fundamental
measures" becomes required to other
effective measures.

Preventative

Il

beforehand

The flow of time

Fundamental

measurcs
<

Imme

Il

measurcs :

Current

diate

measures
afterward




Repair completion report

Date, Work place (aim thing), Reporter,

Reception desk contents, and so on
Construction contents
Cause who

Construction target
Leakage part
Repair method, and so on

Survey contents

Pipe body situation
Cause water leakage
Type of soil

Presence of groundwater, and so on






Quick correspondence is important to reduction of Leakage volume.




Fukuoka City Waterworks Bureau @

Water Leakage Prevent Technologies
Water \_eakage Prevem|0n Leakage Inspection started in 1955,

continues to successfully find and repair leaks

Supportive Measures

» Scheduled leakage inspection (find and repair in
early stages)

» 24hrs-7days repair systems

»Preventive Measures

» Replacement and Improvement of aged pipes

» Water Pressure Control by WDCC

_ Leakage Detection Leakage Detection
Water Leakage Risk Assessment -Acoustic Rod -Electric Leakage
Detector

Leakage Detection
Length : 3000km/year

Repairing service pipes
Number : 4,000/year

- Correlative Leak

Frequency Detection Equipment

Oncel/4yrs
Twice/1yr
Once/1yr




Main factor of Leakage

> Pressure

> Soi1l movement

l

» | Increase stress

» Traffic loading

|

» Deterioration of water mains and pipes l

» Soil characteristics

> |Decrease proof stress

»Poor quality of fittings, materials, workmanship ]

>Ag€d (Most factors are time-dependent)



Fukuoka City Waterworks Bureau @

Water Leakage Prevent Technologies

SeheduledrPinerRenliacement

Length of Pipes

Conveyance pipes 130km
Transmission pipes 21km
Distribution pipes | 3,953km
Total 4,104km

Length by Pipe Materials

Implementation of Pipe
Replacements
prioritized by ages,
importance:--etc

Replacement Project
Length : 30km/y
Cost : 60 million F$/y

Cast Iron Pipes 3,898km
Steel Pipes 41km
Vinyl Pipes 3km
Polyethylene pipes 11km
Asbestos Cement Pipes Okm
Total 3,953km

*Only Distribution pipes

Replacement works

Ductile Cast Iron Pipe

Polyethylene sleeves

Proportion by diameter of pipes

53



Fukuoka City Waterworks Bureau @

Water Leakage Prevent Technologies
Water DiStHbUtion COHUO‘ Centre This system prevents water leakages through

stable low water pressures which are monitored

and managed by the WDCC which controls the

total 300 flow metres, pressure gages and motor

valves.

Main Effects of Water Distribution Control Centre

W Water Flow Control btw purification plants
(Mutual accommodation)

Contrel Centre

B Reduction of Water Leakage by W. P. Control

Completed to reduce 0.1~0.2MPa
(effective value: approx.4,000~5,000m3/day )

Centralized Managemen: Telemeters M Labor Saving of Valve Control during droughts
& Control

Save manpower to stop water supply by controlling
valves remotely

(75% decrease in the number of staff compared with
before installing this Centre)

Motor Valves 160ppl/day in 1978 — 40ppl/day in 1994

-

Flow Metres /,
& P.gages |/

\\%(( _ B Find and manage problems in the early stages
M Effective Water Use by collection and analysis

\/\ of various data
___ / 54
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for example)

Valve close

5 [
@ — —_—
* Valve close 2
S |- - -
% |
g
| suspensjon district || 2 L | ||
3 1 1 2l
— Leakage
[ Valve close
Leakage — — 5
— — 1| B
. . . . -o
suspension dlStI'lCt 1S large. — — = .é
5
73
|| || | 2
D<¢

Leakage

suspension district can be small.
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North Okkalapa North Okkalapa
(YCDC) (YCDC) (Ongoing)
West Dl\ll’lcl {
: .‘t ( ‘L‘ A (

: y Insein & South Okkalapa
V) Manila Water - Mitsubishi

Mayangone
(Japanese Grant)

Yankin
(JICA Expert)

’
(JICA Grant Aid) ‘Yankm (T.A Pllot) ” M

(Ongoing) e

- S& N j
SEEAY O ST A
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Project name Location Completed | Organizer Project Cost
year (UsD)

NRW DMA pilot project in Ward No. 14 Ward, Yankin Yankin 2014 JICA advisor USD 161,679
. Japan
72 Japanese Grass Root Project in Ward No. 5, Mayangone Mayangone 2015 . USD 610,317
consortium

Grant Aid Project for Urgent Improvement of Water Supply
- Replacement of 42"¢ Transmission pipe Yankin 2016 JICA, TODA
- Installation of DMA system in Ward No. 2,3 and 4, Yankin

¥ 1.0389
Billion

South
Yangon City 0 kcl)::llap ubishi Million

Consultancy Services for Rehabilitation Program of Yangon = Thingangyun 2014 Egis & WMI € 0.663

Water Supply Systems-Pilot Project Tarmwe (France)  Million

NRW reduction pilot project in Ward No. 13, Yankin Yankin on-going JICA, TA

NRW reduction pilot project Mayangone on-goin Japan
uction pi - )
P proJ yang gomng consortium

Insein and
I Pilot District Metered area project for NRW reduction in nsein 4l 2017 Manila+Mits USD 0.7
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Houses & Buildings:
1)  Houses:

2)  Public Buildings:

House Meters Installed:
1)  New Installation:

2) Replacements:

418
414

292
178
114

Before NRW Project

December 2014

18,964.8 m3/month

NRW=76.59%

Revenue Water
4,440 m3

After NRW Project

April 2015

20,174.4 m3/month

NRW= 32.20%

Revenue Water
13,680 m3
(including schools,
religious facilities
of 1,059.1
m3/mth)

Project Area: Dist. 5, Mayangone T/S
Project Term: Oct. ‘14 to Mar. ’15
Distribution Lines:

1)  Total Length: Approx. 5 km
2)  Renewal Length: Approx. 1 km
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QporC{g505 1 22905 (9G) 000 (Japan)

Domestic*

150 L/Person

150 x 5 persons/family=750L=
0.75 m?

Others*

Company
Compound

Pagoda
Monastery
Church

Islamic Building

Government
Market

School
Market

Factory

60~100
L/Person

10 L/Person
150 L/Person
10 L/Person
10 L/Person

15~30 L/m?

32 L/Person
15~30 L/m?

60~100
L/Person

60 x 1000 = 60,000 L = 60 m?

10x 600 =6,000L=6 m?
150 x40=6,000 L =6 m?
10x300=3,000L=3m?
10x300=3,000L=3 m?

15 x 2,000 = 30,000 L = 30 m*

32x200=6,400L=6.4 m?
15 x 2,000 = 30,000 L = 30 m®

60x50=3,000L=3 m?
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Gﬁmé@ﬁos | 39?08 (J:9-G) 6160806 (TODA Project)

Total Pipe Length = 8000 meter
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39C8®c?[9|;?00 <J§~(83 GU)’)CB(OYOJC\DOO [9[5:00%]

(Manila + Mitsubishi Corporation Projects)

Insein Township South OkkalapaTownship
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meg@[ﬁ.(ﬁ jﬁé &)&%%Oghg@ﬁ(ﬁ% Egis (France) Project
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e@)(rge%omo@lﬁcﬁ 32000 (J) 61 058] Y.C.D.C Project

J ]

"Pipe Length
67481 ft
(20.57 km)

= Connections
2670 nos

*Completed Year
2018

=NRW Ratio

51.17% to 7.12%
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3oc(goosolc: 498 Nos
Connection ooscolcs 354 Nos
FOC 9060lC: (4 Nos) 1617.169 m3
Main Meter 35123.62 m?3
Revenue Water
17071.49895 m? 48.60%
(Based on Customer Meter)
NRW
18052.12105 m3 51.40%
(Based on Customer Meter)
Revenue
12997 m3 37%
(Based on Water Balance)
NRW
22126.62 m?3 63%

(Based on Water Balance)




DMA eu')so&%sagtsseamgamcggs

Required Activities for DMA Monitoring in Grass Roots Grant Project

* Minimum Night Flow O%(g O)’J@(g
. C C C
* Night Step Test Gaoocam@Co

C C
* Valve qps omeaoz@c:z

. GeSedlaSep o8 [BGERE:
[ Q{P° 0o ] l °

) c c c c

GG]_@U)’) Y )DC3(DDC3 ®®G&)3[§C3
(A @U)’) 00 32003 CX?) C\\)C\)OSG(D@ Es
61 (’d ﬂ 1 1 °

56320003200 °G(9’SOOUS[§6°
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OC C C
NRW Management O CEPACOI&Q:

Objectives :

* to get basic knowledge and
technique for piping and O/M work
through seminar and practical
training in the center

* utilize that knowledge and
technique on their daily work such
as construction supervision or O/M
of water facilities

* 1mplement OJT to other colleagues

for developing their own skills
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Training Plan $C 20Ca$:0048

Lecture/Training Program

Lecture

No.

LS-1 Water supply plan
LS-2 Hydraulic analysis
LS-3 Distribution pipe laying
LS4 Water pressure test

| DNES Completion drawing

| Flow rate measurement

LS-7 Minimum Night Flow & Night Step Test

Water balance and NRW calculation
Leakage detection method

Leakage repair method

LS-11 Water supply service facility

Training Item

Practical training in the field

Training Item

Service pipe branch

No

WS-1

\W4or2s | Function check of water meter

WS-3
WAt Pipe cutting and jointing
WS-5
VAR Water pressure test
Branching method
AR Flow measurement

VAl Night Step Test

WS-10

Leakage detection method



SOP Work Progress

STATUS
No. Name of Standard Operating Procedures Author hecked by Checked by Approved
Burma Eng Jp Akanuma EE by CE

SOP—01 | Plane Table Survey Htet Wai Hnin v 7 7 7 7
SOP—02 | Pavement Qutting Line Marking Zin Nwe Qo v v v v 7
SOP—03 | How to Check Digging Depth Width and Depth S Thu Win v v v v v
SOP—04 | Construction Signboad Htwe Htwe Nu v v v v 7
SOP—05 | HDPE Pipe laying Si Thu Win v v v v 7
SOP—06 | DI Pipe laying Si Thu Win v v v v 7
SOP—07 | RRVP Pipe laying Si Thu Win v 7 v v J
SOP— 08 | Pressure Test U Aung Min Qo N N N N N
SOP— 09 | Drilling for Service Connection Yu Ya Myat Noe v J v J v
SOP—10 | Back Fill Yu Ya Myat Noe v v v v 7
SOP—11 | Material Management Zin Nwe Oo v v v v J
SOP— 12 | Equipment Management Zin Mar Htwe v v 7 7 7
SOP— 13 | Pipe Line Drawing Phyu Phyu Myint Myat V] V] 7 7 V]
SOP— 14 | Pressure Measurement U Aung Min Oo v v J v J
SOP—15 | Aow Measurement Si Thu Win v v Y v J
SOP— 16 | Leakage Volume Measurement Htwe Htwe Nu v J J 7 V
SOP—17 | Leak Detection Kaung Zaw Htet v N v N
SOP—18 | Leak Correlator Kaung Zaw Htet V] V] 7
SOP—19 | Minimum Night Fow Phyo Han Kyaw V] v
SOP—20 | Night Step Test Phyo Han Kyaw v 7
SOP—21 | Qustomer Survey Yu Khin Khin Kyaw v v v v 7
SOP—22 | DVA Monitoring Phyo Han Kyaw v NZ
SOP—23 | Main SOP Win Sandar Co v v v v N
SOP—24 | Main SOP - 1.0 _ Leakage Record Win Sandar Qo v v v v 7
SOP—25 | Main SOP- 2.1 _ Meter Function Test Win Sandar Qo v J J v v
SOP—26 | Main SOP - 22 _ Survey of Damage Meters through out the Gty Win Sandar Co v v v v v
SOP—27 | Daily Report Zin Nwe Oo v v v 7
SOP—28 | valve Box Installation S Thu Win v

SOP—29 | Fre Hydrant Installation S Thu Win 7

SOP—30 | Pipe Drilling under pressure(10" GPx150mm) Kaung Zaw Htet v
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NRW coqpajeq: $p0:)|om4p:

Improvement of water guality, quantity and pressure
(3613261[3_')3’3608&6613’3’)8%:?&@?. lSG()Sc%CGOO’)GGIOGOQD

Replacement of old pipe and water facilities
o _¢C C cOo _¢C % N cr>c
O(DGLD’)CSE{PS&CO(DSO(DO@P_?%E{PSC\)C\)LD Cs

L 1ol [»] ]

¢ ®] C

Zone metering and district metered areas e$3c30580:006508[gEs DMA

L L

R
.0)&?8@&

oG/

Design standards for construction methods and materials

o C o e & C o 00@ o C o O0Co Co Q0 ¢
QdqjepOcsigpisegndsondugndsmobilylgqpiaacy Sqjsdgiiaoifas

upervisory control and data acquisition (SCADA) system
EosocBaifastesomateg

Leakage detection and repair immediately

C ocC C c(rCc ¢C C ¢ C crrc
oD ®?ﬁGOO’J(D(\RO@C8<J§(§3'B(\{IC3B@§ OC&)C@CS

~CO
~So

H H cCo C oc¢ C ¢ crrc
To protect the illegal connection ooepoeoc?mo?coeﬂooe@@GOT%(U)(Q(D@CO
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NRW coqpajeq: $p0:)|0m4p:

. . o) ¢
» Pricing (water rates) 66 036§9§52000:qDs

» Public awareness and consultation for water supply utilities @é:ﬁ?cgo?cgﬁ

O C C f]C ’] C
32000pD|MVO0ANLSCHIBLICL0I0CaY
Il ol I
» By law enforcement and system of inspection

» Improvement of Human Resources and capacity Buildings

Comns C, c . ..c c cC . < .. .9 C ¢, .SR&,
C\I?.ogeo:}a’)o:}aslco%@@eﬂ’)o?g(geoemCq&?EiIDOO?ommG(mCogc?@Co

Deciding which strategies to use will depend on the condition of the
local infrastructure and the areas where water loss 1s occurring
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Thank You Very Much
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LS-1: Water supply plan( quozeoeqzsfags’aé)
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Water Distribution Block (or) DMZ( GG]@%@
*eq(g3(s
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Distribution pipe (quc?oeoeqz(?m)
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Water supply planning and DMA
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= Not water supply household

= Water Supply Area

= \Water supply household

=> Yangon City
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Concept of water supply penetration rate
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Service coverage

Domestic Commercial YCDC Facilities | Admini Facilities Housing Militaly ndustrial zon{ Religious Flat rate TOTAL |Water usazd Coverage Water meter Population Househo Id
Township Domestic 1 Apartment [Store onl yi Residence | School Hospital Hotel | Facility I‘smff Housd Facility I‘sraff Hous csmcnu.}xpartmcn Condminium 5 Faci | ity:(aff HoufFaci | ityltaff Hou{Faci | \tyltaff Houll Domestic JH-h number | Population & number population
i i i i i i i i i A A x B |(AxB /0 (c) ®)
Nortn Dagon 12,712 731 9 1 3 2 11 452 0 0 0 13 930 2. 1%
12,712 | © 1461 585 2 1 o [ ) 248 | 180 0 i o I o o 1 o 0 65, 471 13,965|| 203,948 4.7
East Dagon 4. 097 100 o ° ° i 1 0 o . 0 o 4,197 11.7%
2,007 _{ o 0___{ 100 o I o [ ) 0o i o 0 H o ! o o ! o 0 19, 306 4.198|| 165 626 4.6
15,538 187 10 i 0 18 23 1 0 0 176
S h Ds .
outh Dazon 5 538 1  © 37 1 150 8 | o0 23 1 0 93 1 0 0 1 0o 1 o 276 1 0 0 15,784 74,185 20.0% 16, 259 371,646 4.7
harera 5, 588 746 13 0 5 13 23 2 1 0 184 5 290 8. 0%
5.239 1 501 149 1 507 11 407 2310 0 1 49 80 i o 1 o 142 | 42 1,518 39, 668 6.630|| 220, 556 4.7
5. 000 186 0 0 0 0 0 0 0 0 0
Dagon—Se ! kk 8, 953 .
asen=se 5,000 1 © 0 1 186 i i i i i i 3,767 o 37,603 22. 5% 5,186|| 167,448 4.2
oy 15,573 1,289 30 2 6 132 34 3 0 ] 0 0 15475 20, 6%
15,388 | 185 133§ 1,159 5 1 127 32| 36 0 11,514 0 20l o { o 0o | o 0 84,985 17,223|| 209, 486 4.6
Dawbon 2, 603 216 o ° ° ° 2 o o , o o 2,874 19.1%
2,603 1 _© 231 173 o ! o [ o I o 0 H 0o ! o 0o ! o 97 14,370 2, 821 75,325 5.0
. 6, 408 800 16 2 7 614 172 1,077 9 10 6 0 3 792 0. 2%
6,408 1 © 216 | 584 2 1 612 20 | 1,186 [1,0771 o 1,476 614 0 1 688 0o i o 1,749 63, 443 9,189 70, 946 4.6
T 15, 655 1,717 22 1 2 15 71 313 0 0 0 " 301 50 7%
15,6551 © 343§ 1374 9 1 6 67 1| 4 313 I 0 0 i o I o 0o I o 25 81,752 17.933|| 161,126 4.7
loreh Olckal 27 642:;1,6:1.3 0 2481'2'441 196 i ! ! 1 T 12 22 T 2 1 H 0 g i 0 T 0 198 T 0 3,276 32,166 29, 478
- i ! i i i i ! ! : M .
5,310 113 5 0 0 3 16 0 0 0 286 o a1 180. 418 541 333.293 4.8
5.319 1 0 23 i 90 0 i 4 15 1 1 0 ! o 0 ' o ! 0 286 | 0 0 ' 5.779
8. 854 156 22 2 o 208 30 1 0 31 25
Minaalardon 8.854_1 0 91 1 365 31 205 30 _1 o 50 1 0 0 i 31 1 0 25 1 0 136 9. 620 9,729
= =5 5 = 5 5 3 £ o S o 45,148 13.6 331,586 4.4
Aung MlIngalar . . e . e - - 641
5 i o 160 i 636 o1 o o1 o 0 i o 0 i o i o o i o 0 801
- 9, 652 2,114 19 5 18 528 27 2 0 4 3
tneein > ] 2 L 2 . . 3 1,115 15. 7%
9,662 | 0© 1.214 | 900 5 | 523 27_1{ o 28 1 o 0 H 2 1 o T 2 0 47.795 12,456|| 305,283 4.3
Shwepy i thar 8, 724 1,765 31 1 1 12 11 o o ; 4 s 10, 168 13.3%
8,724 1 0© 3531 1,412 21 8 [ ) 0o I o 0 H 2 I o 5 ! 0 i 45, 756 10,747|| 343,526 4.5
9, 700 829 10 6 20 142 a5 3 19 31 0 3 007 20. 2%
9,001 1 609 209 1 420 142 1 0 3 1 3 90 1 o 2,500 i 25 1 6 0o i o 277 ’ 59, 832 : 10, 901 198, 113 4.6
P 6,078 691 B o 5 2 5 328 23 3 5 B, 20 o%
6,078 | © 1411 550 2 1 o 5 1 o 328 I 0 258 i 3 1 0 5 1 0 8 32,526 7.203|| 160, 307 4.5
916 234 2 5 2 171 12 0 28 0 0
Ki -
emavut 916 | © 47§ 157 oI 171 2§ o 0o i o 267 i o ! o o ! o 1,532 3,246 14, 607 17.3% 1,379 84, 569 4.5
Hlalngthayar 1.387 329 6 1 o U 0 0 o , 1 1.338 1,657 1.1%
1,387_ 1 0 661 263 o I o o I o o ! o 0 i T 1 o0 [1.338] 0© 0 7,457 3,121 687, 867 4.5
1, 362 323 5 1 2 0 10 0 5 0 0  oon 15, 2%
1,362 1} 0 65 i 258 0 i 0 10 | 0 o I o 273 i o i o o | o 26 1 4 1,697 ) 15, 095 3 1,738 99, 619 4.2
Kyoomynaet 244 89 2 2 [ 16 22 656 0 0 0 6 702 7 0%
2441 0© 781 71 i 15 o 1 13 111 645 0 i 0o I o 0 1 o 5 1 1 702 7,829 1,038/ 111,514 4.6
o T, 441 149 s 0 5 13 12 22 5 . 0 1 5 5 876 2. 6%
1,441 _§ 0 30 1 119 21 1 9 1 3 20 1 60 173 H o ! o [ ) 2 1 1 1,048 12, 654 1,661 55, 482 4.4
bagon 1,313 288 6 1 6 13 9 2 16 ] 4 o 35 2,620 46. 0%
1.313_1 0 60 1 228 7 1 6 71 2 i1 25 204 H 3 1 1 o ! o 30 I 5 835 11,528 1,692 25,082 4.4
o 8. 650 1,416 36 6 24 14 63 247 22 g 1 170 o 793 50 2%
8,650 1 0© 877 1 539 i i i i i i 149§ 21 1,583 48, 569 10, 677 96, 732 4.5
) 3,370 730 7 o 27 4 24 0 2 0 0 20 o o0 o1 on
3,379 1 0© 1461 584 i1 3 9 1 5 0 1 o 2 i o I o 0o i o 35 1 5 2,941 : 29, 060 - 4,213 47,160 4.2
2. 365 724 2 0 15 13 70 0 0 0 0 36
Lath 5,361 87.7
e 2,365 | 0 144 | 580 9 | a4 31| 39 0 i o 0 H 0o i 0 o | o 31§ 5 2, 368 > 21, 980 X 3, 227 25, 057 4.1
3. 487 1,695 10 0 25 20 55 2 1 0 0 62
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 8, 400 121. 0%
3,487 1 © 547 | 1,148 s I 12 541 1 2 | o 35 1 o ! o o ! o 51 1 11 3,704 40, 320 5, 357 33, 336 4.8
kyauktada 2. 642 903 L 1 22 5 81 0 1 ; 0 0 41 7.376 103. 8%
2,642 | 0 180§ 713 5 1 o 80 1 1 o 1 o 11 i o I o o I o 32 1 o 4,000 30, 979 3,715 29, 853 4.2
o teen o 7 o o [ 0 8 0 0 0 0 13 T 2 %
0 i o o1 7 o 1 o 3 1 & o 1 o 0 i 0o I o 0o 1 o [ 0 69 29 2,826 4.9
oo 4,238 207 13 3 o 3 24 0 o . 0 0 31 257 1 on
a4.238 | 0© 0 | 207 o ! & 22 | 2 0o ! o 0 H o ! o o ! o 27 | 4 0 20, 057 4.522|| 172,857 4.5
Bothataung 4,213 757 14 1 16 74 45 0 3 \ J 2 34 7,282 78. 2%
0 T 4,213 193 | 564 T 1 73 39 1 61 o ! o 150 H 0 1 59 2 1 0 30 1 4 2,158 32,041 5,165 40, 995 4.4
6, 065 608 15 o 22 3 58 2 0 4 0 51 o 179 00 2%
6,066 1 0O 128 i 580 2 1 1 321 62 0 1 60 i o 1 18 0o i o 24§ 7 3,380 : 44, 761 - 6,828 48, 455 4.4
13, 697 1,523 28 1 15 376 67 37 33 3 1 0 138
calar 22,144 81. 9%
734§ 12.963 323§ 1.200 2 | 314 28 | 975 35 1 7 792 31 o 1 32 o 1 o 121 | 17 5,012 108, 506 15.922|| 132, 494 4.9
26, 509 1,386 26 1 25 a2 27 373 59 0 0 104
Tarmwe . 4 - : L . : : : 34, 281 91. 2%
26,509 | 0 269 | 1,117 18 | 54 24| 3 372 | 84 225 H 0 i 0 0o ! o 91 | 13 5,904 150, 836 28,575|| 165, 313 4.4
241, 057 25. 348 757 54 313 2. 473 T 114 3. 5290 236 706 2. 544 7112
TOTAL -
217,414 | 18.471 | 6.616 | 18,086 0 0 0 250 | 2,630 747 | 2.404 | 2.87212.684| 6 646 H 71 | 804 | z2is | 44 | v.s20 § 256 | ¢ 718 326.7100] 1. 488, 604 28. 8% 279, 357|] 5. 177. 426 H#REF !
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Usage of building

Unit water supply volumg

Usage time

Usage Form | Personnel per

|Remark

[ per day ] [h/D] effective area etc.
1 Residence 200~ 400L /one persq 10 Per one resident 0.16 person/m
Condominium 200~ 350L /one persqg 15 Per one resident
2 0ffice 60~ 100L /one perso 9 Per one worker 0.20 person/m
3 Factory 60~ 100L /one persdorking hour| Per one worker |standing work 0. 1p/m|
+ 1 hour sitting work 0.3p/m|
4 Hospital 1, 500~3, 000L /one bed 16 1ni/Total area
or 30~ 60L /nf
5 |[The entire hotel 500~6, 000L /one bed 12
Guest room 350~ 450L /one bed 12
6 Caffe 25~ 35L /one guest 10
or b5~ 130L /m 1m/Store area
7 Restaurant b~ 130L /one guest 10
or110~ 530L /m 1m/Store area
8 |Department store| or 15~ 30L /m 10 1m/Total area Guest+worker
9 School 70~ 100L /one perso 9 Per one person Teacher+student
10 |Terminal station 10L /1, 000 per 16 Per 1,000 passengers Train water supply and car wash
water separately
11 Pagoda 10L /one perso 2 Per one visitor
Church
12 Library 25L /one persd 6 Per one visitor 0.40 person/m |k and worker is

separately added.




Hourly Factor

Hourly Factor
= Hourly maximum supply / Hourly average supply

“Hourly Factor” 1s estimated by above formula.

This 1s a ratio of “Hourly maximum supply” to “Hourly average supply”.

Hourly factor 1s a indicator of setting a maximum water flow capacity of

pipeline network.

13
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Hourly factor 1.75

| PM 8:00
AM 8:00 Hourly factor 1.53

Average 2350m

AM 3:00

Hourly factor
0.30

Time 14

(m?®)






Ex) Hourly Factor Calculation

Hourly Factor = (a) Hourly maximum supply = (b) Hourly Average Supply

(Example of Calculation)

(a) Hourly maximum supply=4,500m (b) Hourly Average Supply=1,875m

Hourly Factor = (a) 4,500m < (b) 1,875m = 2.4

@ Reference of Hourly Factor (HF) and Loading Rate (LR)
v Residential Area (Small-scale)) HF ~2.45 LR = 67.7%
v Residential Area (Large-scale)) HF =~ 1.74 LR = 73.1%
v' Commercial Area ) HF = 1.40 LR = 76.4%
v Industrial Area ) HF = 1.42 LR = 51.6%

16




Planned Hourly Maximum Supply Amount

. Planned hourly maximum supply =Hourly average supply X Hourly Factor

“Hourly average supply amount” and “Hourly maximum supply amount™

1s calculated from largest yearly supply amount.

“Hourly maximum supply amount”

> Largest hourly supply amount of the day.

“Hourly average supply amount”

> Average hourly supply amount of the day.

17



wr-1 | Number of water tap considering concurrent usage ratio |
Total number of water tap 1 2~4 5~10 11~15({16~20]21~30
coside’:litégk)cirngrrv;itte;s?;e ratio ] 2 3 1 ] 6
WT-2 Concurrent usage ratio
Total number of usage tap 1 2 3 4 5 10 15 20 30 50 100
Maximum utilization ( % ) 100 | 100 | 80 | 75 | 70 | 53 | 48 | 44 | 40 | 36 | 33
Minimum utilization ( % ) 100 | 50 | 50 | 50 | 50 | 30 | 27 | 25 | 20 | 20 | 20
WT-3 Number of water tap and ratio of amount of water used simultaneously
Total number of usage tap 1 2 3 4 5 6 7 8 9 10 15 20 30
Rello of amount water used 0 | 14 | 17| 20| 22| 24 | 26| 28 | 29 | a0 | 35 | 40 | 50
simultaneousely
WT-4 Water supply use number and ratio of simultaneously water supply used
Water supply use number 1~3 | 4~10 [11~20{21~30|31~40|41~60|61~80(81~100
o fu;;;”yuufgjo(uig | 100% | 90% | 80% | 70% | 65% | 60% | 55% | 504

WT-5 Example of amount of water used per one house in condominium
Room type Household Average amount of Maximum amount of ~ WT-6 Standard water usage of water tap
members water used per day (L/D) | water used per day (L/D)
T K~1 LDK 1~2 300~400 400~500 Caliber of tap ¢ 13mm|¢20mm| ¢ 25mm
2 K~2 LDK 2~4 400~800 500~1000 Standard flow rate(L/min) | 15 40 65
3 K~ 4~6 800~1200 1000~1500




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 suboly inotalien Diameter {4 13mm | ¢ 20mm | ¢ 25mm| $30mm | ¢ 40mm|d50mm| ¢ 75mm | 100mm|é125mm| 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 @)
Througth valve (sub valve) 1.5 2.0 3.0 ©)
Check valve (sigle type) 16 15 1.2 1,0 16 @
Check valve (angle type) 1.2 1.6 2.0 25 3.1 4.0 5.7 7.6 10.0 12,0 15.0 19.0 ®
Ball valve 0.37 0.29 0.28 ®
Stop valve 45 6.0 75 105 135 165 | 240 | 375 | 420 | 495 | 700 | 900 @
Gate valve 012 | 015 | 0.8 | 024 | 030 | 039 | 060 | 0.81 0.99 1.20 1.40 1.70
Water Meter(Tangential flow impellar type) 3.0 8.0 12.0 20.0 ©)
Water Meter(Waltman type) 20.0 10.0 30.0 90.0
90° Elbow joint 0.60 0.75 0.90 1.20 1.50 2.10 3.00 4.20 5.10 6.00 6.50 8.00 @
45° Elbow joint 036 | 045 | 054 | 072 | 090 1.20 180 | 240 | 3.00 | 360 | 370 | 420 ®
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 7.50 9.00 | 14.00 | 20.00
Water supply Tap 3.0 8.0 8.0 ®
90° Bend(Large curvature) 1.00 1.50 3.00 4.00 6.00 8.00 | 12.00
45° Bend(Large curvature) 1.50 2.00 3.00 4.00 6.00 @
90° Bend(Small curvature) 150 2.00 3.00 4.00 6.00
45° Bend(Small curvature) 1.00 150 | 200 | 3.0
Ball Tap (Single type) 380 | 230 | 270
Ball Tap (Double type) 25.0 220 | 830 | 770 64.0
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. b
@/ 10 .@M.O@\? 20 ® 50 ® ® Conversion length of straight pipe= @+ @ +D +® +O® + @+ @+ @ +®
. 20m X W S +1.5[ "¢13m : 15 L/min =3.0+20+80+15+024+075%4+30
/ LI_O O 5om © =2 iin

.. Total length=37.24m = Find the hydraul ic gradient
Hydraulic gradient= 48% = Head loss=37.24%48%1/1000+1. 5=3. 288m



o

Flow rate ( L/min )

Hazen Williams Chart

AN
Q/

I
Water Head Loss ( mm Aq/m)PVC

Calculate from chart
Diameter-
D=®100mm
Velocity -
V=1.0m/sec
You can find
Flow Quantity -
Q=470L
Hydraulic Gradient
| == 11%o

Calculation by using formula:

Q=A"V, Therefore,

Q=0.05m X 0.05m X7 X 1.0m
=(0.00785nVsec
=0.471mM/min=470L/min

20




Flow curve chart by Weston’s Formula

Flow rate (L/sec)

Hydraulic gradient

Pipe diameter = ¢ ‘
SOmm




Hydraulic Gradient

Pressure loss can be avoided by formulated of
water distribution network.

Hydraulic Gradient (I) shows the ratio of head loss
to length of pipeline.

[I=H/L X 1000

[=110%0 = 110X 1/1000 = 0.11m (Water
head loss)

22



Hydrauric gradient

- The water pressure in the pipes Is the same in a state where w
'S stat|onary,but in the case Where water flowst a part of t
kinetic energy disappears by friction with the inner wall of

pipes or the lake.
This loss of energy is converted to water head(water presst
and expressed in length is called water head loss(pressure |

V .
e Velocity head

A
L | = Pressure

Z = elevation head

Hydrostati : Hydrostati
R Hydraulic gradient line = | = P2 P
W W W W
Horizontal
% ,,,,,,,,,,,,,,,,,,,,, v, PR g
y Z
Baselin

Z =1
S When water flows through the pipe length Lin the above figure, water head loss (=h) o

Water head loss (h) =L (m) x | (%)
w N 1S obtained from correlatine the relationshipo with nipe diameter and flow vol



Caluculation example-(6)
« Determine the diameter of the water sppolv pipe.

! | ! ! ! !
! I | | | I
Q=15L/min | Q=15 L/min | Q = 15 L/min | Q =15 L/min | Q=15 L/min | Q=15 L/min | Q = 15 L/min
1. Om ! I } ] ’
______ — | | | | |
'E . 5m [1. 5m 8. 5m 1. 5m 8.5m 1. 5m 8. 5m 1. 5m 8. 5m 1. 5m 8. 5m 1. 5m 8. 5m ,
D E|F G [H I|J K IL M [N o [P Q'
=]
Q0 =15 L/min ©
5 o | o ] | !
] :
n| @=15L/min | Q=15L/min I Q = 15 L/min I a-15 L/min I Q =15 L/min l Q = 15 L/min
d o £ i [ [ [ |
=) a ] ] ] 1 1
= i B . o
@=15t/min\ 8 Q=15 L/nin : Total numbers of customer residense : 16 residence
Kialve i Water usage per residence : 15 L/min
P = 01Blpa = —— — I R Ratio of simultaneously water supply use : 80%
= A - _ . ]
= Water head = 15.0n epth =-1.2m Water supply usage  =15L/minx16x80% =192 L/min=3.2 L/sec
. Usage | Usage Target Pipe Convert length Total |Assumed|Hydraulic gradient
Section house |ratio flow rate |[Length]branching| valve [90° elbow|Tee straight| length [diameter[(From Weston chart) Water head loss
A~B 16 80% 3.2 L/ sec 8.5m | 1.0m | 0.60m 10.1m | ¢50mm 60%0 10. Tmx 60/1000=0. 606m 0. 606
B~C 15 80% | 3.0 L/ sec | 3.0m 0.60m | 3.6m | ¢50mm 57% 3. 6mx 57/1000=0. 206m 0. 206
C~D 14 80% 2.8 L/ sec 8. 5m 0.60m | 9.1m | ¢50mm 50%0 9. Imx50/1000=0. 455m 0. 455
D~E 13 80% | 2.6 L/ sec | 2. 5m 2.10m | 0.60m | 5.2m | ¢50mm 40% 5. 2nx 40/1000=0. 208m 0. 208
E~F 12 80% 2.4 1/ sec 1. 5m 0.60m | 2.1m | ¢50mm 38% 2. 1mx 38/1000=0. 079 0.079
F~G 11 80% 2.2 L/ sec | 8.5m 0.60m | 9.1m | ¢50mm 30%, 9. 1mx 80/1000=0. 270m 0.27
G~H 10 90% 2.2 1L/ sec 1. 5m 0.60m | 2.1m | ¢50mm 30%o 2. 1mx 30/1000=0. 063m 0.063
H~ | 9 90% 2.0 1/ sec | 8.5m 0.60m | 9.1m | ¢50mm 28%, 9. 1mx 28/1000=0. 254 0. 254
| ~J 8 90% .8 L/ sec 1. 5m 0.60m | 2.1m | ¢50mm 25% 2. 1mx 25/1000=0. 052m 0. 052
J~K 7 90% .6 L/ sec | 8.5m 0.60m | 9.1m | ¢50mm 18% 9. 1mx 18/1000=0. 163m 0.163
K~L 6 90% .4 1/ sec 1.5m 0.60m | 2.1m | ¢50mm 15% 2. 1mx 15/1000=0. 661m 0. 661
L~M 5 90% .1 L/ sec | 8.5m 0.60m | 9.1m | ¢50mm 9% 9. 1mx 9/1000=0. 081m 0. 081
M~N 4 90% .1 L/ sec 1. 5m 0.60m | 2.1m | ¢50mm 9% 2. 1mx 9/1000=0. 018m 0.018
N~D 3 00% | 0.8 L/ sec 8. 5m 0.60m | 9.1m | ¢50mm 6%o 9. 1mx 6/1000=0. 054m 0. 054
o~P 2 00% | 0.5 1/ sec | 1.6m 0.60m | 2.1m | ¢50mm 2% 2. 1mXx 2/1000=0. 004m 0. 004
P~& 1 00% | 0.3 L/ sec | 8.5m 0.60m | 9.1m [ ¢50mm 1% 9. 1mx 1/1000=0. 009m 0. 009
Tota Friction Loss 3.182m| 3.182
Vertiecal Direct | nce 0 AN0Om




Survey of Water consumption by business type and meter size

No Customer Meter No Domestic YCDC facilities Administrative facilities Hospital School Hotel Consumption Amount

>|ID 020 ] 025 | 030 [ 940 | 050 [ @75 | @100 | 920 [ 925 | ¢30 [ 940 | 950 | ¢ 75 [ 100] 0150 920 | 925 930 | 040 ] 950 [ 975 | 9100 [ @150) 920 | 25| 930 | 940 [ 950 | ¢ 75| 9100 | 150 | 92000 920 | 925 [ 930 | 940 | 950 | 9 75| 9100 | 9150] ¢200] ©20 | 925 | 30 | 940 | ¢ 50 [ ¢ 75| 9100 | 9150 | 9200 Unit March April
1]281000001}03215 1 30 3192 3222
21281000002} 14350 1 11 2819 2830,
3]281000003]151004029f 1 11 2960 2971
4]281000004] 18478 1 0 0 0
5]281000005}19920 1 7 3087 3094
6]281000006J03543 1 35 1896 1931
71281000007} 11502 1 0 0 0
8]281000008]20094 1 15 1394 1409
9]281000009]15772 1 24 2013 2037
10]281000010J03132 1 22 621 643
11]281000011§17839 1 15 842 857
12]281000012]14623 1 0 0 0
13]281000013]16578 1 14 176 190

] f f f ]
SUB TOTAL 13 0f O of of of o 0 O 0 0 0 o0 o0 o0 0 of of of o 0 0 0 0 0 0] of 0 of 0 0 0 0 0 0o o0 O o0 0 of 0] 0 184 19,000 19,184
No Customer User Nam Commercial facilities & Restaurant Condominium Housing Factory & Industrial Zone Military-related facilities Pagoda Consumption Amount

> |ID 020 ] 25| 930 | 940 | @50 [ 975 | 9100 | 9150 [ 2000 920 [ 25| 930 | 940 [ 950 | ¢ 75 | 100] ¢150| ¢20 | ©25] ¢30 [ 940 | ¢ 50 [ ¢ 75 | 9100 | 9150 | 9200] 920 [ 925 ]| 930 | 940 | 050 | ¢ 75 | 100 @150 920 | 925 | 930 | 940 | 950 | 975 ] ¢100| ¢p150] 920 | 25| 930 | 940 [ 950 | ¢ 75 | 9100 | 9150 Unit March April
1]060100001JU Ohn Myj 1 8 1555 1563
2]060100002|Daw Nwe 1 3 436 439
31060300001]U Soe Nyei| 1 12 1193 1205
4]060300002|Daw Kyin 1 12 1086 1098
5]060300003|Daw Khin 1 4 920 924
6]060300004]U Thaung 1 5 1526 1531
71060300005]U Hla Myi 1 8 838 846
8]060300006JU Aung Sh 1 10 541 551
91060300007JU Win Aurf 1 25 1268 1293
10]060300008] Daw Myint| 1 7 560 567
11]060300009]Daw Aye K 1 10 919 929)
12]060300010fU Chit Khi 1 30 1282 1312
13]060300012|U Hla Win 1 12 697 709

1 f f | ]

1674]283300002 1 27 3823 3850
1675]283300003 1 30 691 721
1676§283400001 1 25 21218 21243
SUB TOTAL 13 0 0 0 0 0 0] 0 0] of 0 o o o of of of o of o of o0 o o0 0 of o o o of o of of o of o of o o o of 2 of of 1 of 0] 0 228 38,553 38,781




Total number of each T/S by business type and meter size

Dagon
Usage Type d13 @20 @25 ¢ 30 @40 @50 o715 d100 | 150 | 200 |TOTAL
YCDC facilities 10 0 0 0 0 0 0 0 0 10
Admini Facilities 5 3 0 0 0 0 0 0 0 8
Hospital 0 0 0 0 0 0 0 0 0 0
School 3 0 1 0 2 0 0 0 0 6
Hotel 5 0 0 0 1 0 0 1 1 8
Commercial & Restauran 269 0 0 3 9 0 2 1 0 284
Condominium 0 0 0 0 0 0 0 0 0 0
Housing 0 2 0 0 3 0 1 0 0 6
|[Factory & Industrial zong 0 0 0 0 0 0 0 0 0 0
Military-related Facilitieq 2 0 1 0 2 2 0 0 0 7
Pagoda 0 0 0 1 0 1 0 1 0 3
Total 294 5 2 4 17 3 3 3 1 332
Domestic 1, 344 5 2 0 4 2 0 0 0] 1,357
All Total 1,638 10 4 4 21 5 3 3 1] 1,689













C
Géogq?o@@o




Thank You For Your Attention
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61 3’30800@0’30Downstream OOOOOOCO’)OSOCOO’J G:l)’)

o

335%61@‘”%356?5@ 23ely|e qpSguSqyad o C
: lq@qooeﬂm&cooooaoo[g 320D @l@@@&) LO? G@O’JCGEII

ervice diameter=meter diameter x 1)

~0
o]

(Districution pipe C\%ésl’é service diameter>meter diameter x n)
. F Sl 3’3680’)00393?33 3’3@6618000
(D|str|cut|on pipe 3¢ serV|ce dlameter meter dlameter x 1)
Multiple s Sak GGl 39@909(73393900 33@6618000
(D|str|cut|on pipe C\)C a serV|ce d|ameter>meter diameter x n )
Multiple s Sak GGl 39@@09(73393900 3’3@6618000+ oo§oo? 0%053850333661
(D|str|cut|on pipe C\)C a service d|ameter>meter diameter x n)
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. . . C C C cf*C
(Service pipe diameter en oomqlmﬁ gesleo:n Diameter ooo:eoo@cs

C cO
:Dooejaoo service plpe diameter :)Jooeooc&

1. U)Q)G]_OOS’B@C&) 3933 @OG’JQD
8’)(’3’)3’3&{” e 30003 &CSGI’VICG GG]_OOO
° [

3900053900 occ:e:)o’) OOQ)G(?:BD@
water supply time [ggcoomzﬂooeéu

C o il
035

(Calculation example)

8-1: coec?saesae@saec?oocga@sa@eaoooo eoooeepo oeoo)aocn’)&c service pipe
diameter ‘DB 3003 c?pj (3am°3'amo )- IT @003 0000 003 d]u)
3900 @lﬁf?‘” - Q6 33@
Water supply system - Direct connection type water supply

33:)o° lomcuo - 200L/person.day - water supply time — 10 hour/day
m@qmm%@%@g%ep) GQOEIWN= =4 Person x200L/person.day = 800L/day.10hour

> U0 U

Oo ° II I . C C e C o ° Co o Co
(3202:30008)- water supply time §C02©6$070320320P 32§ :EE VLI W OPIOIHO:

Usage type Water consumption (L / D) Water supply Time (h / | Water supply using Calculated person per unit
D) Target floor area
1 | Residence 200 ~ 400 L / person / D 10 hours / D Resident person 0.16 people /
Condominium 200 ~ 350 L / person / D 15hours [ D Resident person
2 office 60 ~ 100 L/ person / D 9 hours / D number 0.20 people [ w
of employees




Service plpe(meter daiameter) oomallooe ooooguooooo eoaooocnec?ooos’a@c:ao =30 0p)
eepo oeoaooocserwce Gepo ®e service pipe diameter eoTemp;)‘jeslem diameter
OO diameter ooooeooeﬁu



(Calculation example)

° 390:?8@[0@’)020 - 200L/person.day . Water supply time — 10hour/day

B: Water consumption per unit time 800L/day 10hour + 3,600sec=0.22L/sec

1.

e]g]ooo Ganor)®w<§®eqa) Q)@OOS’BG 9[9°Waston chat(Appllcatlon to @50m or less
gplent: serV|ce pipe szoocovelouty 001 Om~2. Oms*aooc :3900’3@0)0)’) e&) service pipe
dlameter Ooo)o)eao ooéu

Q
@ PO0DIEIN service pipe diameter 0039@5c 330)390) aoooo =30 0P ooo 0300
09 C C cCO C C S

3@0 oocom@oo 0230C3 e&c ome@ocgao)oo:raoc &gclfzogmqw')gﬁ frlctlon Ioss water head
(Hydraullc gradlent X plpe Iength)l straight pipe loss head SC 3204305 eooo 330)00 3300 1)

water head(ee’)ooao Ocllc?e@water head) oo@chydrauhc caIcuIatlon C\)OO |

o

,] cCo 0 N

loss head o)o)eo Cs 00113(9 dep) districution p|pe 03(900.? slzac]sc?a?zhydraullc pressure
(o]

GS’B’)OO@O)C\)’)GB’B’JC service pipe oooooooo@u

§—2 ¢ Direct connection {6 water supply 0%6 cpe§ai&efdkan service pipe diameter cpodepd:
w3

T 2 D rap 1
=Tl min

0= min =1L min
+ 1, S + 1, 5 r+1,3m
1, i 1L B 4, St 3, 2m
o B C

Service Pipe

Diztribution Pipe



(Calculation example)

N\

o c oc e oc co ¢ © 0 cocC
1. 39@390)82{](17)3@3\7)@61603606 eQ1320CO3CLMOOCCOLZVCDDL oGGlQ)ﬁ(YJOOQ)%I?
C o C C o °c ! L o .

00836610?8%§339’33®83®33[93(70)00 Casll

2. Weston Chart U%ﬁz@gvelocity G%DUSQ)OS@USSUOSB’B?%%WOW 30L/min=0.5L/sec) (ﬁ)

¢ (e
0

L
oC . o O C
water supply CDOSCEIMD diameter (733900@@[90 @20mm cr?eloﬁ?@an

C . . . OoC 0O C cC Ooc¢C
3. Weston ?qoooga)@serwce pipe diameter 33(30333@’)8030080 Flow 0OEDMECVCEIN
. . C C
hydraulic gradient U?@mz?ogm%@cgll

o (N

e O _¢C C 800 C Q ©O . O . .
4. Waston water supply facility (300%@033(3\08@ 322030036200 section o?cgﬁ Straight pipe
C . . . 00 O C_0C ON . .. 0

length §C Straight pipe conversion length mslmzaa)oo:{aceczo?ﬂofrlctlon loss o8

. . O C c(oe C cO C C C .
straight pipe length 336@9030000[93 GC200$®200C LO9CORNMD00226D hydraulic

. 0 ce ° 66 S © o ¢
gradnant@@@om[ggsectlon 32203003\ water head loss o?ogoo@czu






O . O _C C
5. 390000@(99 d]s*a moo 33@% DO eqag) 620D water supply facility cl)oo:ﬂ@cg
C

®®e(3]c head Ioss 0008 <?||

6. Water supply faC|I|ty eoclxc) > Q)é((:)(fc) &s 398396) egﬁs*a @ 2302 hydraulic pressure
(O. 15Mpa) faC|I|ty ooo Q]aé Total head loss or%%cc: (lJ)e 33@0300 diameter 00
OOOO@CDGT;?II

Distribution pipe water head =15.0m (0.15Mpa) (1
Facility construcion planning's pipe ine water head - =8.218m @
Termingl water tap's residual water head =50m -0

e-3)

Total water head oss of water supply pipe laying plan =13.218m (D0
A planned minimum hydraulc pressure of ditribution pipe =15.0m > Total water head loss for the planned water supply pipeline

=13216m o 5 vler iy e anee o ooy g
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Diameter @75mm 3200M1 flow,velocity,hydraulic gradient 3223:23:6200 element )
c _¢C O o (6O C . cC O O C coC "| C
0MOORLIDIMILQs00D Diameter ©30POOYM M MSCOIOVI
L L L le L O L
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(Water supply equipment
+ Galevve = Distrbution ppe s foonich 3xGE: 1 Som) upstream oo 8 oBGaed water supply faclty saopbiont nGsoboonisan
[gbB8:800f Jop0h cbaadond pump o} boller 020050 § instrument § upstream 95030pE ochancd smofeend cqamnia oo gate valve
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+ Checkvave < Check valve um Somanapfiy 6o elppbighbisobiond omxaudigicd 1 Tank saopbiont sfecnbieq elpbiafeolivmg
aopobinbiny omopedfonsgdol o spbplaphmentt oxbebugh cadpllh vabe on 8 mogllls § oy eqrapdel
ipopbopoiefrt maigooed epdqebapionq aobenbeconmepol eqpapdepht Bl 1 bomd) pbigbliantingh epbqlfl ondeodoh
check valve 205 0B 9 S04 down stream ean0nar 03b0b 0p€ cndanbird
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WT-1

Total nurber of water tap 1 2[4 50 10 110 15|16(] 20{21 30
Cog rbmr;gr::ar:etrﬁtafp raio 1 2 3 4 5 6
WT- 2 | Concurrent wsaueratio |
Total nurber of usage tap 1 2 3 4 5 | 10 | 15 | 20 | 30 | 50 | 100
Masimum Lilizetion (] ) w0 | w0 | so | 75 | 0o | s3 | 48 | 44 | 40 | W | B
Minimum ilization ([ ) w0 | 50 | s0 | s0 | so | 30 | 27 | 25 | 20 | 20 | 20
WT-3
Total nurrber of usage tap 1 2 3 4 5 6 7 8 9 | 10 | 15 | 20 | 30
Kdlo C;fﬂfﬂ:ggﬂ:ﬁir Leed 10 | 14| w7 20| 22| 24| 26| 28| 20| 30| 35| 40 | 50
WT- 4
Water supdy use rurber 10 3 40 10 | 110 20] 210 30| 317 40|41 60|61 80 (81 100
E‘fﬂiﬂfﬁtﬁvﬁ 100% | ao% | s0% | 70% | e5% | 60% | 5% | s0%

WT-5
Room type Household Average amount of Maxitnum armount of ~ WT-6 Standard water usage of water tap
mernmbers water used per day {1/ D) | water used per day (L} D}
O KOO LEK ooa 00000ad gooooon Caliber of tap @ 13mm| ¢ 20mm| ¢ 25mm
0 kO[O LCK 000 OO00000( 000000010 Standard flow rate(L/ min) 15 40 a5
0 K[ 000 Qo000 QOo0o00oaafm
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To ball tap @20mm

Main pipe $25mm
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Difficult to read a meter The installed meter in the water tank



Bad joints

Sewage pipe fittings

Pipe diameter $50mm < Meter diameter @75mm

Meter diameter
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YANKIN TOWN SHIP CUSTOMER SURVEY LIST
MAR / 2016 No, 1

Address Number of Meter Merter Unit
NO. User ID User Name , ; .
Road House. No | Household | Diameter ! No 0CT NOV 1 DEC
17 181300365|U Aung Myint Damar Yone _ 242 20
18] 181300364(Daw Yi Yi Myint Damar Yone 240 20
19] 181300513|U Kyaw Kyaw Damar Yone 239 20
201 181300542[U Yin Htwe Shwe Yin Mar 238 20
211 181300354(Daw Myint Myint Damar Yone
221 181300002|U Kan Shwe Shwe Yin Mar
23] 181300366[U San Win Damar Yone
24] 181300554|Daw Mya Yee Damar Yone
25] 181303614(Daw Lwin Lwin Khaing Shwe Yin Mar
26] 181300355|U Myo Khaing Damar Yone
271 181300636[U Tin Win Damar Yone
28| 181300504 |Daw Khin Pyone Damar Yone
29] 181300539|U Nay Lin Damar Yone
301 181300503(Daw Ohmar Damar Yone
311 181300495|Daw Khin Nyein Damar Yone
321 181300501|U Tin Shwe Damar Yone
33] 181300357|U Kyaw Tun Damar Yone
34] 181300358{U Naing Lin Zaw Damar Yone 1256,/B 20:
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12-Sep-19

Standard of water supply service facility for customer

Response to water leakage from the service pipe of the buried
\ part in the road. /
/
Customer House
Type B Type A
Customer House
G.L Roade

1. Om~1.5m |

G.L
Pavement Saddle clam
PVC } —0.15~—0.2n]
Valve
ervice pipe - 2.5~ -3.0 feet

PP ¢ 20mm

N\

L

PVC ¢ 20mm

I
I
I
I D|str|but|on
|
I
I

Protective pipe
(' GP @ 50mm )

Protective pipe ( PVC ¢50mm




= PVC pipe connection method using taper socket joints.

. . c..C. .. coC 90 Cn: Q C__C CcMRC,
7 Insertion length by diameter. ©@p333cseopd Om3agpem vmDiameter magma)oo?o:@co
Diameter
Insertion )
1 Procedure 3- Insertion
2- Scraping the outer length marking 4- Cleaning
1- Cutting circumference
7- Check the 8- Wipe off
3- Apply glue 6- Insert and hold insertion length the adhesive

% Hold time =30sec
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Precautions for insertion and joining.

Chamfering the outer circumference prevents the adhesive applied
to the inner surface of the joint from being scraped off by inserting

the pipe.
PVC Taper Socket
PVC Pipe PVC Pipe
Insertion length
—~ \ Apply glue to this joint
Marking line
/ Tapered Joint : Position where the pipe is
Tapered Joint lightly inserted by hand and stopped

/@ipe and fitting are joined at this ;

> Important points of joining work

Insert the pipe 1n a straight line without twisting the pipe.

Apply adhesive when the joints are dry.
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= Meter installed in a dedicated box

Original box 1n Yankin pilot area
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wr KElectronic Test Meter TR-III

1 Introduction of equipment



1 Equipment specifications



1 Name of each part of the test meter
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B Example of customer meter function test record



- Example of customer meter function test record

G(O’SB(S] Slidemeoo? Customer Meter (YCLS Test Meter §§§|Ugaocrg[§g function
C C o C Co C o O C( OC C C (2]
test Qoeaoocooozcg@mﬂoowemm@c\?:(? 0p])) @&)9(\?0680’)COO’)8[98
G@@éogé(@@éaéa?éeaooéq?’) @éd]cnosTolerance 3ae§@§i5%
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B-  Example of customer meter function test total result

Because the rotation is amplified by the wear of the impeller and the rotating shaft.




2 Survey results of damage meters and meter installation
status where it is difficult to confirm the proper amount
of water used

l Damage Meter Check List 30-Jan-18
No TOWN  Jconnection| Noma Unreadable _ Subtotal No— TOTAL Flat Supply No TOWN Connection Noma | Unreadable _ Subtotal No— TOTAL Flat Supply
SHIP number Broken| Moss position noma | Unreadabld Meter Late TOTAL SHIP number Broken Moss position] nomal Unreadable| Meter Late TOTAL
13, 657 7,318] 5,635 0 0 7,318 5,635 7 12, 960 0 12, 960 . 3, 055 2,228 7 0 0 2,228 7 0 2,235 0 2,235
1 | Dagon N 17 Hlaingthg -
12, 960 56. 5% 43.5% 0% 0% 56. 5% 43. 5% 0. 1% 100%" 2,235 99. 7% 0. 3% 0% 0% 17.2% 0. 3% 0. 0% 100%
4,198 0 0 0 0 0 0 0 0 0 5,087 3,494 399 0 0 3,494 399 73 3, 966 2,158 6, 124
2 | Dagon E 18 | Botahta -
O] #DIV/O! | HHHttHHHE | HitHHHE | #HHHHH #DIV/O!|[#DIV/O!1]#DIV/0! 100% 6,124 88. 1% 10. 1% 0% 0% #DIV/0! 10. 1%] #DIV/0! 100%"
3 | pagon s 16, 192 3,012 2,622 0 0 3.012 2,622 1,498 7,132 0 7,132 19 | Kamavu 1,323 1,387 13 0 0 1, 387 13 1, 400 1,532 2,932
& 7,132 42.2%| 36.8% 0% 0% 42. 2% 36. 8% 21. 0%, 100%| v 2,932 99. 1% 0. 9% 0% 0% 19. 4% 0. 9% 0. 0% 100%|
. 17,068] 11,450 0| 5,854 0 11,450 5,854 0 17, 304 0 17, 304 . 934 411 531 0 0 411 531 0 942 702 1, 644
4 1 Thingan ' 20 |Kyeemyin -
17, 304 66. 2% 0. 0% 34% 0% 66. 2% 33. 8% 0. 00% 100%| 1, 644 43. 6% 56. 4% 0% 0% 2. 4% 56. 4% 0. 0% 100%|
2,821 390| 1,433 0 0 390 1,433 10 1,833 97 1,930 3, 608 2,549 503 144 378 2,549 1,025 25 3,599 4, 000 7,599
51 Dawbon - 21 | Kyaukta
1,930 21.3%| 78.2% 0% 0% 21.3% 78. 2% 0. 5% 100%) 7,599 70. 8% 14. 0% 8% 21% 139. 1% 28. 5% 1. 4% 100%"
6 lmineala 9,674] 10,438 28 6 0 10, 438 34 0 10, 472 136 10, 608 29 B ahan 10, 366 7,226 2,679 266 271 7,226 3,216 4 10, 446" 1,583 12, 029
& 10, 608 99. 7% 0. 3% 0% 0% 99. 7% 0. 3% 0. 0% 100% 12,029 69. 2% 25. 6% 3% 3% 69. 0% 30. 8% 0. 0% 100%"
7 | N—okkal 35,118 14,375 0]18, 122 0 14, 375 18,122 2,192 34, 689 3,276 37, 965 23 | vankin 9,016 6,177 1,687 0 0 6,177 1,687 72 7. 936" 1,749 9, 685
37,965  41.4%| o.o%| 5% 0y a1.4%| 5229 6.32% 1004 9,685] 77.8%  21.3% 0% o] 17.8% 21.3%)  0.2% 100%|
8 | s-okkal 17, 620 9, 600 0| 6,766 280 9, 600 7,046 1, 321 17, 967 25 17,992 24 D agon 2,821 678 931 0 0 678 931 1, 609 835 2,444
17,992 53. 4% 0. 0% 38% 2% 53. 4% 39. 2% 7. 35% 100% 2,444 42. 1% 57.9% 0% 0% 3. 8% 57. 9% 0. 0% 100%|
ol Tarmwe 27,292 18, 848 909( 2,380] 1,970 18, 848 5, 259 673 24,780 5, 904 30, 684 25 | sanech 1, 658 1,070 35 493 20 1,070 548 74 1, 692 1,697 3, 389
30,684] 761w 3.7 0% 8% 76. 1% 2129 2.7% 100%| ¢ 3,389]  63.2% 2. 1% 2% 0% 4.3% 32.4%]  0.3% 100%
1olMine Ta 16, 086 9,938 2,504 0 0 9, 938 2,504 328 12,770 5,012 17,782 26 Ahlon 1, 608 1,106 263 28 1 1, 106 302 1, 408 1,048 2, 456
€ 17,782 77.8%] 19.6% 0% 0% 77.8% 19. 6% 2.57% 100% 2,456 78. 6% 18. 7% 0% 0% 8. 7% 21. 4% 0. 0% 100%"
6,677 4,933 284 0 0 4,933 284 118 5,335 3, 380, 8,715 4,131 3, 866 222 0 0 3, 866 222 4, 088" 2,941 7,029
11] Pazunta 27 Lanma -
8,715 92. 5% 5.3% 0% 0% 92. 5% 5. 3% 2.2% 100% 7,029 94. 6% 5.4% 0% 0% 72. 5% 5. 4% 0. 0% 100%"
6, 397 1,601 1,728 0 0 1, 601 1,728 1,007 4,336 1, 560 5, 896 3,111 2,970 32 31 97 2,970 160 0 3. 130" 2,368 5,498
12] Thakayt 28 Latha
5.896]  36.9%] 39.0% 0% 0% 36.0%  30.04]  23.2% 1004 5,498]  04. 0% 1.0% 1% 2% 68.5% 5.1%  0.0% 100%|
. 8,620 9,677 33 0 0 9, 677 33 0 9,710 1 9, 711 5,221 4,786 483 0 0 4,786 483 5, 269" 3, 704 8,973
13] Shwepyi - 29 pabend : -
9,711 99. 7% 0.3% 0% 0% 99. 7% 0.3% 0. 0% 100% 8,973 90. 8% 9.2% 0% 0% 49. 3% 9.2% 0. 0% 100%"
14l 1nsein 11, 596 12,172 0 85 0 12,172 85 0 12, 257 0 12, 257 30 Dala 4, 490 1, 851 2,016 0 0 1, 851 2,016 231 4,098 0 4,098
12, 257 99. 3% 0. 0% 1% 0% 99. 3% 0. 7% 0. 00%, 100%) 4,098 45. 2% 49. 2% 0% 0% 15. 1% 49. 2% 1.9% 100% "
15l mavan 10, 718 9, 854 0 112 0 9, 854 112 0 9, 966 277 10, 243 31 | seikkan 17 15 2 0 0 15 2 0 17 0 17
yane 10, 243 98. 9% 0. 0% 1% 0% 98. 9% 1.1% 0. 0% 100% 17 88% 11.8% 0% 0% 0. 2% 11.8% 0. 0% 100%|
16l wiain 7,057 5,607 0 134 15 5, 607 149 0 5, 756 1,042 6, 798 TOTAL 267,237) 169,027 24,979 34, 421 3,042) 169, 027 62,442] 7,633 239, 102|| 45,027) 284, 129
€ 6, 798 97. 4% 0. 0% 2% 0% 97. 4% 2. 6% 0. 0% 100% 284,129 59. 5% 8.8% 12. 1% 1. 1% 59. 5% 22. 0% 2. 7% 84. 2% 15. 8% 100. 0%
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TOTAL 267,237) 169,027 24,979 34,421 3,042) 169,027) 62,442} 7,633] 239,102\ 45,027 284,129
284,129]  59.5% 8.8  12.1% 11 59.5%  22.00 2.7% 84.2% 15.8%  100.0%
[J Results of analysisi based on information collecting l as+5%| a>+5%
Readab| 169,027 l 50,708] 118, 319.@ Trial results based on the flow function
« Total connection number o 284,129  (100%) ———— A et 59. 5% 30.08f  70.0% test at Yankin pilot area
¥
@ Meter installation number o 231,469 ( 81.5%) —————— B srokn | === 24,979
@« No meter number o 1633 ( 2.7%) —— 8.8%|
@ Number of usage at flat rate o 45,021  ( 15.8%) ————— ( ireadable | toss : 34, 421 oL | 8242 Q) |
12.14 21.974| 6= Including Flat rate
[ Number of unknown amount of water used Pusition : 3,042 26.12%| &= Vot include Flat rate
@« Total number of no-meter = 52,660 ( 18.5%) ————— 1.1%
@ Number of unreadable = 62,442 ( 22.0%) -————- ¥
I 180,761|(3)
O e | 40.5%) ——D Number of assumed damage meters |:> 75,0 &3 Mot include Flat rate
. Number of assumed bad meters No-Heter 7,633 @=> 10,075 (T+(@) Real numberl' of impossible conduct
- Q>+5% ) 118,319  (  41.6%) ————-- @ 2.7% 29, 34| meter reading correctly.
[ Total number of assumed damage meters = 233,421 ( 82.2% )—D+@ |'| \| 188,304/ Q@
"I sy & Not include Flat rate




B Survey results of damage meters and meter installation status where
it is difficult to confirm the proper amount of water used
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Comparison of Revenue Water (MGD)

Revenue Water (MGD) Master
No Townships October |November|December| January | February March April May June July August September Proposed Plan Remark
2019 2019 2019 2020 2020 2020 2020 2020 2020 2020 2020 2020 Average Extra MGD Water
Demand
1 [eomoEggpaono 3.46 3.67 3.71 3.73 3.96 3.33 3.40 3.28 3.54 3.47 3.40 3.40 3.53 1.03 11.00
2 |e[goodSpgrooo0 6.90 8.20 8.25 8.00 7.23 6.38 6.89 6.46 6.69 6.67 6.42 6.31 7.03 3.66 59.00
3 |egedlodos 1.15 0.04 0.03 0.02 1.30 1.26 1.16 1.33 1.34 1.29 1.26 1.20 0.95 0.34 ’
4 |oowd§eagise 2.63 2.93 2.87 2.84 3.02 2.46 2.41 2.68 2.78 2.63 2.44 2.42 2.68 0.99 10.00
5 |adcooE 1.23 1.31 1.28 1.30 1.46 1.46 1.49 1.48 1.57 1.54 1.49 1.54 1.43 0.87 8.00
6 |sde(good 2.41 2.49 2.40 2.42 2.62 2.56 2.51 2.38 2.40 2.38 2.39 2.43 2.45 0.91 6.00
7 |sd32aq, 0.34 0.35 0.34 0.34 0.37 0.35 0.36 0.35 0.38 0.38 0.38 0.41 0.36 0.59 5.00
8 |2®a88006: 0.58 0.77 0.81 0.65 0.69 0.60 1.06 0.76 0.74 0.76 0.85 0.82 0.76 1.17 3.00
3269, 88:2§E 18.70 19.77 19.70 19.30 20.64 18.40 19.27 18.72] 19.44] 19.12 18.63 18.52] 19.18 9.57 72.00
9 |o&:agpe: 0.70 0.75 0.72 0.75 0.79 0.73 0.77 0.75 0.75 0.73 0.69 0.68 0.73 0.01 2.00
10 |z2cd 0.46 0.48 0.46 0.47 0.48 0.71 0.50 0.44 0.50 0.46 0.47 0.48 0.49 0.04 2.00
11 |oon&s 3.03 3.32 3.21 3.20 3.35 2.88 2.69 2.61 2.67 2.74 2.67 2.62 2.92 0.60 8.00
12 |[o3pS(gEc’E 0.26 0.28 0.27 0.26 0.28 0.27 0.26 0.26 0.25 0.24 0.23 0.24 0.26 0.07 2.00
13 [eogpoSodooo: 1.38 1.38 1.35 1.29 1.42 1.25 1.21 1.17 1.22 1.22 1.18 1.20 1.27 0.28 2.00
14 |08§:300&: 1.17 1.25 1.23 1.19 1.35 1.25 1.24 1.25 1.32 1.29 1.26 1.30 1.26 0.47 3.00
15 |coooo 0.89 0.93 0.97 0.95 1.01 0.94 0.85 0.83 0.92 0.87 0.87 0.83 0.90 0.25 2.00
16 |codocond 0.96 1.00 0.97 0.96 1.01 0.93 0.94 0.92 0.94 0.89 0.89 0.87 0.94 0.39 3.00
17]=6 0.52 0.58 0.60 0.59 0.63 0.58 0.57 0.53 0.55 0.52 0.51 0.50 0.56 0.00 1.00
18 |88 8s 0.11 0.20 0.21 0.25 0.20 0.13 0.18 0.15 0.09 0.10 0.11 0.12 0.15 0.00 0.00
F320§0053E:2Q¢E 9.49 10.16 10.00 9.90 10.53 9.67 9.22 8.91 9.21 9.05 8.87 8.85 9.49 2.12 25.00
19 [oScooeooEzs 4.04 4.23 4.09 4.11 4.33 4.01 3.87 3.72 3.94 3.92 3.82 3.94 4.00 0.86 11.00
20 [omoeg 6.26 6.53 6.37 6.29 6.69 6.16 6.00 5.86 6.39 6.22 6.09 6.31 6.27 1.35 13.00
21 |og&cooE 1.67 1.96 1.90 1.89 2.06 1.78 1.84 1.68 1.73 1.71 1.76 1.78 1.81 0.37 4.00
22 |8cSoncooné 1.20 1.24 1.22 1.22 1.30 1.29 1.34 1.32 1.38 1.33 1.33 1.36 1.29 0.33 3.00
23 [ooocanon 1.16 1.26 1.21 1.22 1.18 1.09 1.40 1.15 1.21 1.12 1.05 1.09 1.18 0.45 7.00
24 |e3lo 0.41 0.47 0.45 0.49 0.56 0.55 0.56 0.56 0.59 0.58 0.56 0.59 0.53 0.19 3.00
25 |3co 0.53 0.59 0.63 0.68 0.75 0.72 0.74 0.70 0.67 0.61 0.59 0.61 0.65 0.18 1.00
26 [q§oné: 3.44 3.97 3.74 3.59 4.27 3.60 3.45 3.55 3.63 3.12 3.14 3.22 3.56 0.38 6.00
c00EB&:2§E 18.71 20.23 19.61 19.49 21.13 19.21 19.20 18.55 19.53 18.60 18.35 18.90 19.29 4.11 48.00
27 [edcoo3 9.02 9.79 9.27 9.52 9.66 8.83 10.31 7.44 8.57 8.28 8.18 8.40 8.94 0.66 14.00
28|38 1.63 1.77 1.77 1.82 1.99 1.95 1.86 1.79 1.93 1.81 1.79 1.81 1.83 0.48 5.00
29 [ooengod 0.56 4.71 0.55 1.33 0.57 0.43 0.58 0.55 0.61 0.53 0.53 0.50 0.95 0.01 1.00
30 [=28:3§ 4.86 1.30 6.13 4.55 5.09 3.89 4.19 4.06 4.43 4.08 4.47 4.28 4.28 1.04 10.00
31 |eg(gpSooo 4.07 4.67 4.84 5.15 5.46 4.96 5.74 5.16 4.97 4.62 4.37 4.66 4.89 1.63 4.00
32 |oqS:0082 4.86 5.24 5.16 5.41 5.78 5.09 5.23 5.14 5.31 5.31 4.93 5.05 5.21 0.15 10.00
33 [ Ea0000 0.76 0.86 0.83 0.79 0.86 0.66 0.72 0.77 0.85 0.76 0.69 0.71 0.77 0.11 6.00
34 |ce53 1.87 1.82 1.40 1.13 1.79 1.77 1.26 1.61 1.26 1.18 1.05 1.06 1.43 0.00 0.00
35 [0305(03: 0.13 0.13 0.13 0.13 0.14 0.13 0.15 0.13 0.13 0.12 0.13 0.12 0.13 0.00 0.00
c[go0588&:2§8 27.76 30.27 30.10 29.85 31.35 27.71 30.03 26.65 28.05 26.67 26.13 26.58 28.43 4.09 50.00
Others 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
PocOlEs 74.94 80.44 79.70 78.82 83.93 75.28 78.01 73.11 76.52 73.73 72.27 73.14 76.68 19.88 195.00




Estimated NRW Ratio

NRW (Based on Flow Meter Data)

NRW (Based on Pumping Hour Data)

NRW

NRW

No Year Supply (Revenue| FOC . Ineffective |[Pumping |Revenue| FOC . Ineffective | Remark
MGD) | (MeD) | (MaD) | o | uses (%) | (MGD) | (MGD) | (MGD) | O | uses (%)
(%) (%)
1 2018(Jan- Dec) 169.87 70.04 2.5 58.77 57.30
2019 (Oct) 21552 | 74.94 5.53 65.23 62.66 176.44 74.94 5.53 57.53 54.39
2 2019 (Nov) 215.52 | 80.73 2.02 62.54 61.60 176.44 80.73 2.02 54.24 53.10
2019 (Dec) 21552 | 79.70 1.84 63.02 62.17 176.44 79.70 1.84 54.83 53.78
2020 (Jan) 215.52 | 78.82 2.06 63.43 62.47 177.78 78.82 2.06 55.66 54.50
2020 (Feb) 21552 | 83.93 6.09 61.06 58.23 176.13 83.93 6.09 52.35 48.89
2020 (March) r 215.52 | 75.28 0.89 65.07 64.66 181.50 75.28 0.89 58.52 58.03
2020 (April) 215.52 | 78.01 0.92 63.80 63.38 174.62 78.01 0.92 55.32 54.80
3 2020 (May) 206.09 | 73.11 2.62 65.42 64.18 177.77 73.11 2.62 58.87 57.39
2020 (June) 211.05 | 76.52 2.63 63.74 62.50 182.86 76.52 2.63 58.15 56.71
2020 (July) 212.47 | 13.73 2.63 65.30 64.06 178.35 73.73 2.63 58.66 57.18
2020 (August) 209.71 | T72.27 2.63 65.54 64.28 180.37 12.27 2.63 59.93 58.47
2020 (September) | 205.59 | 73.14 2.63 64.42 63.15 176.09 73.14 2.63 58.47 56.97
4 2019-20 Avg 212.80 | 76.68 2.71 64.05 62.78 177.90 76.68 2.71 56.88 55.35
5 Proposed 2020-211 212.80 | 96.57 271 54 62 53 35 177.90 06 57 271 45 7?9 44 )0




Non-Revenue Water Reduction in Yangon City

—+ Non-revenue water (%) - Leakage rate (%)
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DomestictDepartment Housing Average

No.of Bi User [No.of Total @ i Y Proposed | Proposed | No.of
: 0.0T BIg User |No.of Conn; ota onsumption | m Conn;

No | Township Name No.of , ) ) s ] ) m>/Conn; | Extram® |Small User| Small

(>100m>) Excluding |Consumption |m®/Conn;| Unitof Big |Excluding 9

Conn; . . 3 . Excluding | Excluding | (<5m°) [User (%)
Conn; Big User Unit User (>100m°) | Big User .

Big User | Big User Conn;
1 Go)’_)éa(n);)(\)go 15537 199 15338 387165 25 41241 23 30 107366 1226 7.89
2 @@gqsag;mgo 32267 597 31670 713359 22 80301 20 35 475050 3173 9.83

3 |egedladod 6564 0 6564 153623 23 P8, 30 45948

4 mﬁgmﬁg 13920 147 13773 301411 22 15967 21 30 123957 1272 9.14
5 3('3@0038 8722 18 8704 150662 17 2015 17 30 113152 537 6.16
6 3{,@@305 12838 89 12749 301163 23 28322 21 30 114741 1470 11.45
7 |adaeeq, 4074 1 4073 46667 11 313 11 30 77387 432 10.60
8 |36a83mbs 7898 7 7891 93119 12 947 12 30 142038 1348 17.07

oSeqpé: 58 1222 48758 38 8524 33 33 0 46 3.59
10 |a2cd 1154 52 1102 37187 32 10230 24 28 4408
11 Jomds 8031 150 7881 199687 25 26792 22 32 78810 207 2.58
12 @é@ég‘éé 935 22 913 20378 22 2724 19 28 8217
13 |eogpoSodono: 2685 7 2678 43326 16 731 16 25 24102 245 9.12
14 0§:0008: 3260 8 3252 62116 19 1055 19 25 19512 208 6.38
15 |00 3100 12 3088 56636 18 3295 17 25 24704 90 2.90
16 |codieco0nd 3113 8 3105 46085 15 7790 12 25 40365 124 3.98
17 |34 1006 18 988 33509 33 3523 30 30 0 1 0.10
oc <
18 |a00me:

19 e(%(\x)@o'néeg% 13961 108 13853 351053 25 30543 23 30 96971 29 0.21
20 ey 25735 318 25417 666081 26 63252 24 30 152502 1027 3.99
21 9§<§Gm€ 6211 44 6167 141202 23 9496 21 28 43169 7 0.11
22 éécsmgoogé 3504 8 3496 68694 20 2603 19 28 31464 63 1.80
23 |oooemon 4953 32 4921 92180 19 4704 18 28 49210 523 10.56
24 G:;](? 2754 53 2701 61991 22 7148 20 28 21608 34 1.23
25 |aco 3974 24 3950 77286 19 1052 19 25 23700 295 7.42
26 sﬁmc: 8079 152 7927 209717 26 20025 24 30 47562 789 9.77

27 Joboood 11044 315 10729 328091 30 31391 28 35 75103 2046 18.53
28 |c8¢ 5835 215 5620 158366 27 37826 21 30 50580 762 13.06
29 me’_)gc(g 752 40 712 27453 36 6704 29 30 712

30 |:aC:8§ 15148 663 14485 487278 32 123790 25 32 101395 2830 18.68
31 Ga@é:)y_) 16384 300 16084 415137 25 47407 23 35 193008 1588 9.69
32 |oqdiong: 10156 630 9526 439361 43 124091 33 35 19052 779 7.67
33 [oB&o0o0m0 1022 24 998 24439 24 4555 20 28 7984 44 431
34 |oe553 405 41 364 34506 85 12972 59 79 19.51
35 0805@; 10 5 5 8459 846 6370 418




Commercial Average

No.of No.of Consumption| Proposed | Proposed No.of
No | Township Name No.of | BigUser | Conn; Total . 3 Unit of Big m /C0|.'m; m>/Conn; | Extram® |Small User| Small
Conn; |(>100m’)|Excluding Consum-ptuon m’/Conn; User Ex.cludmg Excluding | Excluding | (<5m3) | User (%)
Conn; | Big User unit (>100m°) Big User Big User Big User Conn;
1 |eomnéagoano 1897 130 1767 93664 49 21501 41 60 33573 125 6.59
2 |e[goadpgpaono 1601 257 1344 123114 77 67025 42 60 24192 124 7.75
3 |egedladod 346 0 346 20366 59 59 60 346 0.00
4 |oovd§aagiée 1212 74 1138 63936 53 18421 40 50 11380 134 11.06
5 [ageonnd 511 46 465 29263 57 11574 38 50 5580 2 0.39
6 [a6e(go0d 752 62 690 34702 46 9312 37 50 8970 88 11.70
7 |a¢aey, 117 4 113 3395 29 1150 20 50 3390 11 9.40
8 |36a88mé: 2 543 9784 18 568 17 50 17919 56 10.28

o&zeqpé: 28 225 19255 76 9511 43 50 1575 2 0.79
10 {3005 108 19 89 10143 9 6894 37 50 1157
11 oo 1315 210 1105 147871 112 73592 67 70 3315 16 1.22
12 ((3pS(g€cBe ol 0 72 1701 24 0 24 50 1872
13 |eogpoSodono: 729 53 676 34915 48 14805 30 50 13520 51 7.00
14 |o§s000és 1471 46 1425 40233 27 12804 19 50 44175 74 5.03
15 |coo0o 791 46 745 33335 42 5773 37 50 9685 24 3.03
16 |cooiweond 590 30 560 25755 44 10590 27 50 12880 16 2.71
17 |38 224 38 186 18235 81 8170 54 55 186
18 |88mn&: 10 7 3 3654 362 1684 657

19 |edoooeomnpgd 1358 I 1286 82122 60 38005 34 50 20576 2 0.15
20 |oooeg 1291 98 1193 67009 51 38037 24 50 31018 49 3.80
21 |ogd§eoms 560 41 519 34770 62 16034 36 50 7266

22 |8c8oreo0nd 603 46 557 38543 64 24099 26 50 13368 4 0.66
23 |oooeonon 827 39 788 34048 41 7226 34 50 12608 49 5.93
24 leald 214 18 196 9615 45 3740 30 50 3920 14 6.54
25 |aco 179 10 169 8369 47 1393 41 50 1521 2 1.12
26 |q§ont: 695 82 613 51546 74 25198 43 50 4291 74 10.65
| feeeeege | | [ [ 1 [ [T [ ]
27 e(%m% 1345 241 1104 116610 87 65278 46 60 15456 72 5.35
28 c§é 706 64 642 47165 67 29835 27 50 14766 89 12.61
29 620> 307 19 288 26235 81 7120 66 66 0

30 [3a&:8§ 1436 178 1258 93669 71 58281 28 60 40256 408 28.41
31 gg@ém 2803 513 2290 192170 69 84823 47 60 29770 123 4.39
32 leégo?‘%g 855 179 676 112718 132 74203 57 60 2028 54 6.32
33 (_\J%LE:))'JQ)'J 836 77 759 75402 90 44908 40 50 7590 63 7.54
34 |a533 2 1 1 4644 2329 260 4384

c
333(g|ooE(gqod
oIl Small User eﬂozcﬁ? (5)Unit 6320053202 (10) Unit 3208
emocﬁéeozé]q§u
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Flat Conn; FOC Conn; Not Use Conn; o c c
3a0(g|ooE[gqod
: ifference Difference Difference . o IS
No | Township Name temb i October |Septemb October |September ° ° ° I
O(ctobe)zr Se[(o em )er e | (cz(;)lge)zr e;(;zzz;)er e .. o TZOZO) (0ct 2019 - % GII Flat Connections QP (Y.QL) C\? OGC\ZI?SHGO (3]61§
2019 2020
2021 . 0 c ¢ ¢ .
SR Sike Sike Qi FOC Connections q|os03 Meter 006$&¢ Computer Section
1 |eomnéagramno 1 4 -3 -300 2598 2476 122 4.70 o o o .
2 |e[goadggpoono 1,861 1,086 775 41.64 304 292 12 4 388 247 141 36.34 QY ©O§)C3 Update GO:(@GOSO}Q:?II
3 cac(ﬂ(fmé 768 592 176 . IS
N nnections (100 Kyat Onl Dieaapg|e0olg s
4 Jooud§eagde 0 6 -6 600 2766 2110 656 oi Not Use Conne ( Yy y) qPeecq?s) 9%
5 [ageomt 8778 7056 1722 19.62
6 [abalocd 870 1109 239 27.47
T |aQ3ecy, 33 33 0 0.00
8 |36a83mbs 3354 3441 87 2.59

oSteqpé: 2 148 4 10 -6 4150 | 255 277 22 -8.63
10 [scd 952 941 11 1.16 3 4 -1 -33 425 442 -17 -4.00
11 [ownds 1258 | 1,134 124 | 986 | 186 186 0 0 846 — 384 | 4539
12 |[3p8[88038 536 523 13 2.43 4 4 0 0 w ol 23 A
13 {eopaSodons 3895 | 3352 543 | 1394 22 22 0 0 16 SR 2 e
14 [0§:3008: 3480 | 3,068 412 | 1184 25 0 25 100 | 1080 Ml 87 e
15 |cooo 1682 | 1516 166 | 9.87 4 1 3 75 304 Arl -137 s o
16 |coSteconS 2,759 | 2,678 81 294 | 28 28 0 0 gl 0L 46 B
17 | p— 714 3 06t | 12 14 2 17 345 416 71 -20.58
18 |88 13 13 0 0 1 v 1 1w

19 eﬁc\)oeo*néeg% 3,932 3,820 112 2.85 127 6 121 95 1784 1633 151 8.46
20 |omeg 5,015 4,804 211 421 61 8 53 87 2766 4776 2010 7267
21 |og§eont 2621 | 2321 300 |1145] 46 0 46 100 | 925 918 7 076
22 |8cSoneoond 2,036 2,012 24 1.18 34 31 3 9 1163 1029 134 11.52
23 |oonemon 1,412 1,394 18 1.27 52 8 44 85 531 645 114 2147
24 eslp 85 81 4 471 564 354 210 37.23
25 |30 28 50 22 79 373 349 24 6.43
26 gﬁmcg 1,745 1,745 0 0.00 5 46 9 16 534 415 119 22.28

27 |oboood 136 136 100 41 P5) 16 39 334 374 -40 -11.98
28 |38 825 808 17 2.06 13 46 33 -254 1091 1112 21 1192
29 |meogad 1,478 1,432 46 3.11 4 35 31 715 448 534 -86 -19.20
30 &85 33 22 11 33 2129 2770 641 -30.11
31 93@9_5039 4 4 0 0

32 eq&:(q%g 164 161 3 1.83 89 117 -28 31 552 679 127 -23.01
33 [c38a00000 1 7 -6 -600 1355 1350 5 0.37




Comparison of Revenue Water (MGD)

Revenue Water (MGD) Master
No Townships October |November|December| January | February March April May June July August September Proposed Plan Remark
2019 2019 2019 2020 2020 2020 2020 2020 2020 2020 2020 2020 Average Extra MGD Water
Demand
1 [eomoEggpaono 3.46 3.67 3.71 3.73 3.96 3.33 3.40 3.28 3.54 3.47 3.40 3.40 3.53 1.03 11.00
2 |e[goodSpgrooo0 6.90 8.20 8.25 8.00 7.23 6.38 6.89 6.46 6.69 6.67 6.42 6.31 7.03 3.66 59.00
3 |egedlodos 1.15 0.04 0.03 0.02 1.30 1.26 1.16 1.33 1.34 1.29 1.26 1.20 0.95 0.34 ’
4 |oowd§eagise 2.63 2.93 2.87 2.84 3.02 2.46 2.41 2.68 2.78 2.63 2.44 2.42 2.68 0.99 10.00
5 |adcooE 1.23 1.31 1.28 1.30 1.46 1.46 1.49 1.48 1.57 1.54 1.49 1.54 1.43 0.87 8.00
6 |sde(good 2.41 2.49 2.40 2.42 2.62 2.56 2.51 2.38 2.40 2.38 2.39 2.43 2.45 0.91 6.00
7 |sd32aq, 0.34 0.35 0.34 0.34 0.37 0.35 0.36 0.35 0.38 0.38 0.38 0.41 0.36 0.59 5.00
8 |2®a88006: 0.58 0.77 0.81 0.65 0.69 0.60 1.06 0.76 0.74 0.76 0.85 0.82 0.76 1.17 3.00
3269, 88:2§E 18.70 19.77 19.70 19.30 20.64 18.40 19.27 18.72] 19.44] 19.12 18.63 18.52] 19.18 9.57 72.00
9 |o&:agpe: 0.70 0.75 0.72 0.75 0.79 0.73 0.77 0.75 0.75 0.73 0.69 0.68 0.73 0.01 2.00
10 |z2cd 0.46 0.48 0.46 0.47 0.48 0.71 0.50 0.44 0.50 0.46 0.47 0.48 0.49 0.04 2.00
11 |oon&s 3.03 3.32 3.21 3.20 3.35 2.88 2.69 2.61 2.67 2.74 2.67 2.62 2.92 0.60 8.00
12 |[o3pS(gEc’E 0.26 0.28 0.27 0.26 0.28 0.27 0.26 0.26 0.25 0.24 0.23 0.24 0.26 0.07 2.00
13 [eogpoSodooo: 1.38 1.38 1.35 1.29 1.42 1.25 1.21 1.17 1.22 1.22 1.18 1.20 1.27 0.28 2.00
14 |08§:300&: 1.17 1.25 1.23 1.19 1.35 1.25 1.24 1.25 1.32 1.29 1.26 1.30 1.26 0.47 3.00
15 |coooo 0.89 0.93 0.97 0.95 1.01 0.94 0.85 0.83 0.92 0.87 0.87 0.83 0.90 0.25 2.00
16 |codocond 0.96 1.00 0.97 0.96 1.01 0.93 0.94 0.92 0.94 0.89 0.89 0.87 0.94 0.39 3.00
17]=6 0.52 0.58 0.60 0.59 0.63 0.58 0.57 0.53 0.55 0.52 0.51 0.50 0.56 0.00 1.00
18 |88 8s 0.11 0.20 0.21 0.25 0.20 0.13 0.18 0.15 0.09 0.10 0.11 0.12 0.15 0.00 0.00
F320§0053E:2Q¢E 9.49 10.16 10.00 9.90 10.53 9.67 9.22 8.91 9.21 9.05 8.87 8.85 9.49 2.12 25.00
19 [oScooeooEzs 4.04 4.23 4.09 4.11 4.33 4.01 3.87 3.72 3.94 3.92 3.82 3.94 4.00 0.86 11.00
20 [omoeg 6.26 6.53 6.37 6.29 6.69 6.16 6.00 5.86 6.39 6.22 6.09 6.31 6.27 1.35 13.00
21 |og&cooE 1.67 1.96 1.90 1.89 2.06 1.78 1.84 1.68 1.73 1.71 1.76 1.78 1.81 0.37 4.00
22 |8cSoncooné 1.20 1.24 1.22 1.22 1.30 1.29 1.34 1.32 1.38 1.33 1.33 1.36 1.29 0.33 3.00
23 [ooocanon 1.16 1.26 1.21 1.22 1.18 1.09 1.40 1.15 1.21 1.12 1.05 1.09 1.18 0.45 7.00
24 |e3lo 0.41 0.47 0.45 0.49 0.56 0.55 0.56 0.56 0.59 0.58 0.56 0.59 0.53 0.19 3.00
25 |3co 0.53 0.59 0.63 0.68 0.75 0.72 0.74 0.70 0.67 0.61 0.59 0.61 0.65 0.18 1.00
26 [q§oné: 3.44 3.97 3.74 3.59 4.27 3.60 3.45 3.55 3.63 3.12 3.14 3.22 3.56 0.38 6.00
c00EB&:2§E 18.71 20.23 19.61 19.49 21.13 19.21 19.20 18.55 19.53 18.60 18.35 18.90 19.29 4.11 48.00
27 [edcoo3 9.02 9.79 9.27 9.52 9.66 8.83 10.31 7.44 8.57 8.28 8.18 8.40 8.94 0.66 14.00
28|38 1.63 1.77 1.77 1.82 1.99 1.95 1.86 1.79 1.93 1.81 1.79 1.81 1.83 0.48 5.00
29 [ooengod 0.56 4.71 0.55 1.33 0.57 0.43 0.58 0.55 0.61 0.53 0.53 0.50 0.95 0.01 1.00
30 [=28:3§ 4.86 1.30 6.13 4.55 5.09 3.89 4.19 4.06 4.43 4.08 4.47 4.28 4.28 1.04 10.00
31 |eg(gpSooo 4.07 4.67 4.84 5.15 5.46 4.96 5.74 5.16 4.97 4.62 4.37 4.66 4.89 1.63 4.00
32 |oqS:0082 4.86 5.24 5.16 5.41 5.78 5.09 5.23 5.14 5.31 5.31 4.93 5.05 5.21 0.15 10.00
33 [ Ea0000 0.76 0.86 0.83 0.79 0.86 0.66 0.72 0.77 0.85 0.76 0.69 0.71 0.77 0.11 6.00
34 |ce53 1.87 1.82 1.40 1.13 1.79 1.77 1.26 1.61 1.26 1.18 1.05 1.06 1.43 0.00 0.00
35 [0305(03: 0.13 0.13 0.13 0.13 0.14 0.13 0.15 0.13 0.13 0.12 0.13 0.12 0.13 0.00 0.00
c[go0588&:2§8 27.76 30.27 30.10 29.85 31.35 27.71 30.03 26.65 28.05 26.67 26.13 26.58 28.43 4.09 50.00
Others 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29
PocOlEs 74.94 80.44 79.70 78.82 83.93 75.28 78.01 73.11 76.52 73.73 72.27 73.14 76.68 19.88 195.00




Estimated NRW Ratio

NRW (Based on Flow Meter Data)

NRW (Based on Pumping Hour Data)

NRW

NRW

No Year Supply (Revenue| FOC . Ineffective |[Pumping |Revenue| FOC . Ineffective | Remark
MGD) | (MeD) | (MaD) | o | uses (%) | (MGD) | (MGD) | (MGD) | O | uses (%)
(%) (%)
1 2018(Jan- Dec) 169.87 70.04 2.5 58.77 57.30
2019 (Oct) 21552 | 74.94 5.53 65.23 62.66 176.44 74.94 5.53 57.53 54.39
2 2019 (Nov) 215.52 | 80.73 2.02 62.54 61.60 176.44 80.73 2.02 54.24 53.10
2019 (Dec) 21552 | 79.70 1.84 63.02 62.17 176.44 79.70 1.84 54.83 53.78
2020 (Jan) 215.52 | 78.82 2.06 63.43 62.47 177.78 78.82 2.06 55.66 54.50
2020 (Feb) 21552 | 83.93 6.09 61.06 58.23 176.13 83.93 6.09 52.35 48.89
2020 (March) r 215.52 | 75.28 0.89 65.07 64.66 181.50 75.28 0.89 58.52 58.03
2020 (April) 215.52 | 78.01 0.92 63.80 63.38 174.62 78.01 0.92 55.32 54.80
3 2020 (May) 206.09 | 73.11 2.62 65.42 64.18 177.77 73.11 2.62 58.87 57.39
2020 (June) 211.05 | 76.52 2.63 63.74 62.50 182.86 76.52 2.63 58.15 56.71
2020 (July) 212.47 | 13.73 2.63 65.30 64.06 178.35 73.73 2.63 58.66 57.18
2020 (August) 209.71 | T72.27 2.63 65.54 64.28 180.37 12.27 2.63 59.93 58.47
2020 (September) | 205.59 | 73.14 2.63 64.42 63.15 176.09 73.14 2.63 58.47 56.97
4 2019-20 Avg 212.80 | 76.68 2.71 64.05 62.78 177.90 76.68 2.71 56.88 55.35
5 Proposed 2020-211 212.80 | 96.57 271 54 62 53 35 177.90 06 57 271 45 7?9 44 )0
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I'WA Standard Water Balance

(205 MGD)

Source: 2019

Revenue Water

o
(GG]_({%GGl@)
(102.5 MGD)
50 %

Authorized Billed Authorized Billed Metered Consumption
Consum?tion Consumptlon (eel(?)zeelaeﬁo]e&)o Som cf:o[?zoéﬁ%)
(006p:oCeqod:ge) | (eqd:ey ;5(1“:) bl %D) (96.35 MGD) 47%
20509
(103.22 MGD) 500/ Billed Unmetered Consumption
) ) O o 1= N A2
50.35% (eewoeqaemew) eooogso?oogﬁ)
(6.15 MGD) 3%
Unbilled Authorized Unbilled Metered Consum tlon
Consumption_ (eeﬁzeq@@@ﬁﬁem Som c:)? 209
(6q:eqpoqy (0.62 MGD) 0.3%
ovk ®e) (~0. 72MGD)
o Unbilled Unmetered Consumption
0. 35 A) 0 0 8 N_o.N
(Gelcgoeqaeemeoao eoo’)@o?oogﬁ)
(~0.1 MGD) 0.05%
Water Losses Apparent Losses Unauthorized Consumption
o o o C o N\
(GGlSO q u (oyognoeelozaela?oﬁ]oﬁ) (ooepoeoceep?oog?)
(101.78 MGD) (~25.93 MGD) Customer Metering Inaccuracies
49.65% 12.65% S 3 & 350
° ° (eoo')oooqm 0§60 6610?008?)
Real Losses [Leakage on Transmission and/or
(C\)(rgeogcgfegjél]gﬁ) IDistribution Mains
(~75.85 MGD) LLeakage and Overflows at Utility’s Storage
37% Tanks
Leakage on Service Connections up to point
( Estimated with Master Plan ) of Customer Metering

Non-Revenue
Water (NRW)

(GGI(D eqaeele]

(23008 GGI()G')OZD

(102.5 MGD)
50%
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Such as Pipeline Flushing, Fire Fighting, Utility Use(FOC)
(8305@90:@83 8:330500§qu| 395620:99)

Water Losses

(qu°1L bt Q)

Real

(Phycsical) Losses

(c005603,395:¢)

Leakage on Transm|SS|on and/or Dlstrlbutlon Ma |ns

(quoooe
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Meters(eeeogoooooqp 30 8o

@D GSIOOO)
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Leakage and Overflows at Utility's Storage Tanks

(0§46 6e0|)

Apparent
(Administrative/
Commercial
Losses)

9 o o
(©292:66)2326)90:6):9)

Unauthorized

Consumption .
(ooepseocc;sp?sggf)

lllegal Connection(egg:ogud(ges)

Meter by-Pass(8oxeq,¢

R05(5<s)

Meter Tampering (8oxoqodeo(g¢:)

Meterlng Inaccuracies
(eooooooqle 6§60

cq2p:8%)

Under-Registration(oza3(gé:)

False Reading (¢0:005(g¢:)

Data Handling

Errors(copdaceenionds(acs)




NRW management On-line Training

Daw Khaing Khaing Soe
Engineering Department (Water & Sanitation)
Water Resources and Water Supply Authority

21.12.2020 Yangon City Development Committee
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Source: Internet 2020/01/21 Source: Internet 2019/06/21
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(Dighade et al., 2014)

http://www.ceinsys.com/blog/non-revenue-water-management-determination-
Source: The Guardian, 02/03/2015 with-water-supply-system as 14/07/2020



http://www.ceinsys.com/blog/non-revenue-water-management-determination-with-water-supply-system

Percentage, %
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Treatment Services
Works Reservoirs

s Trunk Mains Leaks = Leaks
*lllegal Connections  * Overflow
* Unrecorded Users

Distribution
System

Billing

Leaks from: » Reading Errors = Admin. Errors

= Mains » Slow Running Metter =Data Entry Errors
» Services Pipes » Tampering With Meters » Delays

» Booster Stations .« Broken Meters « Loss of Records
* Service Tanks » No meters

* Pipes » lllegal Connections:

* AirValves

= Washout Valves

= Hydrants

Collections

+ Admin. Errors
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10

@ Commercial Losses
B Physical Losses

Developed Countries Developing Countries

Sources: Kingdom and others (2006) and IMF staff calculations.
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(Kingdom et al., 2006).
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GGlSQGlé 33@5(-{]’.) ?8 GGI (3(730%8 0§§
(R-1) Gyobyu

(R-4) Ngamoeyeik
(R-2) Phugyi

Nyaunghnapin
(WTP)

(R-3) Hlawga

(G-1) Thaephyu
(G-3) 107 Ward

(G-4) 54 Ward

(G-2) Yangonpauk

Source: YCDC, 2014

to use (http://www.jindal.com/jpl/ms-pipes.html).

Used since Pipe material Diameter Length Age
(mm) (km) (years)

1904 Castiron 1,060 22.9 116

1914 Mild steel 1,060 8.1 106

1940 Mild steel 1,400 69.2 80

1989  |Pre-stressed 1,520 25.8 31
concrete

1992  |Pre-stressed 1,650 16.7 28
concrete

Total length: 142.6 | Average: 72

638056 200900836 ¢000[a8: Sodzdj:mo:ap:en
Qf;eéagoﬁé@é :q¢ooo(gca Godmgizaeniqp:

0n0s0800236200 Gséleooo ?ea30R056N B0% 9§60 003¢)6qea00

segmes (§Oeggc: (

Note: Mild Steel (MS) pipes are manufactured using low carbon (less than 0.25%) steel. Due to low carbon content, the pipes do not harden and are easy

EDWS, 2015)




Problem Map

In developing countries, roughly 45 Mm?3 of water are lost daily with an economic value of over
USS3 billion per year. Saving half of those losses would provide enough water to serve at least 90
million people. (Malcolm et.al., 2008)



| Preliminary survey (Feb 28 to March 16, 2019) >

Map of Yangon City
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Source: Township office, Thingangyun
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(To assure Water demand forecasting) (According to Robert et al., 2004)



330¢[gqpoz¢ 00010:6mMIMLHG: 666 C:33(go 8

Use of water source, n =57

o
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m PW
) 0p30CEe3204,0:99 = PW+GW
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Condition of water meters, n =57

m Good
m Bad

® Unknown

Good: readable

Bad :unreadable

Unknown: wrong meter
position/house entry not allowed.

/G%) ?ﬁl(ﬁ \ Big Housing Area at, Mi-1 Ward, TGG
> (30308209005 BSe[ggpioze wodge) vaeaon
cq80m0g: 3gP:ad: 603, §ejoloopdi
> eqBseqaqpead 0e00§§:4¢ 328:0080: DSOS
\ §°°E§" j Unreadable water meters

e How to make water meter installation and
replacement policy in next step.

Note: Flat rate for house area < 440 m?: 20 m3/month, Flat rate for house area > 440 m?: 40 m3/month



Frequency
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Domestic Consumption
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Damaged meter included.
Flat rate for house area < 220 m?: 20 m3/month,
Flat rate for house area > 440 m?: 40 m3/month
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Log10 (Consumption, m3)

Number of connections

57 (Study area)

15,596 (Whole T/S)

Not used (up to 3 m3) 12 3,824
50% of users used 40 m? with flat rate <22 m?

(found damaged meter)

(small consumption or other reason?)
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Research Questions

* Do customers use water within flat rate or more?

*|s there any correlation between water consumption per connection, characteristics of
location, number of population per house and housing types in order to estimate
commercial loss?

* Can EDWS collect revenue from actual consumption on registered meter connection or

not?

* To estimate NRW (commercial losses) by comparing actual
Objectlves consumption and collected revenue
e To formulate effective management plan on reduction of

commercial losses to contribute final goal

Final goal
To improve water supply in Yangon sustainable with four components
a. Financial soundness (income — expenditure balance)
b. Customer satisfaction (tariff, continuous supply, water quality)
c. Business management (meeting targets and goals, staff productivity and business
efficiency)
d. Compliance (laws and regulations, code of conduct)
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Fig 1: Completed new meter installation areas
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Note: Flat rate for house area < 440 m?: 20 m3/month, Flat rate for house area > 440 m?: 40 m3/month
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* Conducting Meter reading practices for 5 days’ period (2 cycles) in three
different townships (150 households with good water meter condition)
* Calculation on water consumption per connection based on collected data

MYG Aug, 14 to 19 (WE) Aug, 19 to 24 (WD)

Date Wed* Thu Fri Sat Sun Mon* Tue Wed Thu Fri Sat*

Aug, 15 to 20 (Mix) Aug, 20 to 25 (Mix)

Date Thu* Fri Sat Sun Mon Tue* Wed Thu Fri Sat Sun*

m Aug, 18 to 23 (WD) Aug 23 to 28 (WE)

Date Sun* Mon Tue Wed Thu Fri* Sat Sun Mon Tue Wed*

Note: : Period including weekends (WE), Period including weekdays only (WD)
:*; meter reading date.
: YK township is not comparable for WD and WE since both cycles include weekend.

13
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15t reading 2" reading 3" reading
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Ve ~ Map of Yangon City _I_

* New water meters were installed for 50
households in November, 2019.

e Actual consumption from each household was
& measured from Nov 25 to Dec 9 (14 days).

/

Before®

After

100 m e

*, unreadable water meters were recognized in preliminary survey. Fig 2: Map of Study area (Mi-1 Ward, TGG Township)
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Table 2 Summary on water consumption in three townships (August/2019)

Water Consumption per connection 8001
. Location
) Period Estimated monthly i B3 wve
Township . . Max Min Average
including average €BUU ; NOK
(m3/d)  (m3/d) (m3/d) 8 "7 YK
(m3/month) =
)
MYG  Weekdaysonly 5.0 0.3 1.6 49.3 5 !
8400
Weekend 5.3 0.5 1.8 55.4 a
M
(S}
Grand average 5.2 0.4 1.7 5
o
YK Weekdays only 3.6 0.2 1.2 36.2 200
Weekend 4.8 0.2 1.2 36.7
Grand average 4.2 0.2 1.2 36.5 07
NOK  Weekdaysonly 3.4 0.1 1.0 316 MYG Lo K
Weekend 3.8 0.1 1.0 32.0 Fig 3. Water consumption per person per day (lpcd)
Grand average 3.6 0.1 1.0

The water use was observed that 5.2 m3/d (161.2 m3/month) with 7 persons per
house at maximum and 0.1 m3/d (3.1 m3/month) with 1 person per house at
minimum.
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Fig 4. The relationship between water use and persons
in house

Using Rainwater
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Fig 5. Water consumption comparison before and after meter replacement
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Next step: To calculate increased revenue and payback periods after water meter replacement

Note: While meter is broken, water bill collect with fixed amount similar to flat rate.
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large amount of economic loss?

c C ¢ N N ocC c..C
MEOYO05320: [§ECopSaepd 3 §0000030: 95083300 gMges
Table 3 Revenue and payback periods before and after meter replacement. Note: 1 USD ~ 1,500 MMK
Large House (TGG) Ordinary House (YK)
Water meter replacement
Indicator Unit
Before After Before After
Water Use m3/M 2,037 5,359 1,000 1,822
Revenue/50 conn. uUSD/M 120 315 59 107
Installation cost/50 conn. usD 2,670 2,670
Payback periods(fully collected) = month 8.5 25.0
Payback periods (80% efficiency) month 10.6 31.0
£ 60000 3,500
£ TGG o Increased revenue
€ 50000 3,000 > .
3 3 500 2 Large house : 2.6 times
S 40000 T3 Ordinary house : 1.8 times
© 2,000 £
o 30000 R
9 1,500 9
§ 20000 1000 %
g 10000 500 2 Q. How do we need to consider to reduce
g 3
= €
(@)

20202021202220232024202520262027 20282029
Year

Increased no of water meters

Fig 6. Estimation of water meter replacement plan in TGG

Will subsidize installation cost?
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Water quality from house connection pipe line

Clogging water meter with impurities
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Taking photo record by meter readers Water meter protection by plastic cover

* Water meter protection by plastic cover and checking meter function condition.
* Collection of meter reading photos by meter readers from good meter connections

to implement monitoring plan
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Plan: Collected photos are planning to develop for Al software by setting QR
code for each water meter.
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Thank yov

for your kind attention.



26

References

. Dighade R. R., Kadu M. S., Pande A.M., Challenges in Water Loss Management of Water
Distribution Systems in Developing Countries. Vol.3, issue 6, June 2014.

. http://www.ceinsys.com/blog/non-revenue-water-management-determination-with-water-
supply-system as 14/07/2020

. https://thewaternetwork.com/ /integrated-water-resource-management-iwrm/article-

FfV/water-losses-non-revenue-and-unaccounted-for-water as 06/22/2019

. Jindal Pipes Limited, Mild steel pipe, http://www.jindal.com/jpl/ms-pipes.html as 12/31/2018.

. Malcolm F.,, Gary W., Zainuddin B. M. G., Arie |., Sher S., The Manager’s Non-Revenue Water
Handbook; A guide to understanding water losses, Ranhill Utilities Berhad and the United
States Agency for International Development (USAID), July 2008.

. Yangon City Development Committee, Preparatory survey report on the project for the
improvement of water supply, sewerage and drainage system in Yangon City in the Republic of
the Union of Myanmar, Volume Il water supply system summary, 2014.

. Yangon City Development Committee, Engineering Department (Water and Sanitation),
Annual Joint Coordination Committee, 2015.

. Yangon City Development Committee, Engineering Department (Water and Sanitation),
Annual Report, 2017.


http://www.ceinsys.com/blog/non-revenue-water-management-determination-with-water-supply-system
https://thewaternetwork.com/_/integrated-water-resource-management-iwrm/article-FfV/water-losses-non-revenue-and-unaccounted-for-water%20as%2006/22/2019
http://www.jindal.com/jpl/ms-pipes.html%20as%2012/31/2018

0 8m&(g,c0xd0p50Eanuneqemde03
GO ENCEEES CaeVIE0CE:P0CE100008§53G,

eqndeolodgé:acoodonndean adeadeaoqp:
GBTOD%’JGOQ%

9.9 o)
830)8:3961’.)51

C o o @ o C N
GEELOCRC IV OOISICERGISD



LS-8: qof? é Lgpeg@c §p_o JeIAY 2Q23

o ¢ "I C o 2 09 C Q0C¢C
(L)OOGO OOﬂDGquo(TJGIOOD@(;GQQ? @GOO’.)G§613§TJG%[§C°.

O ¢ c c
] (L)CDG(;](DﬂDGg@CoI
O ¢ c c o c
] cemecﬂmgpegmmsga?o@[@col
D S ’] < [ < oo':,o [
epl=l6l[0n]= (op elel ety o atZobel=[6]Zole 2

33

¢ c
csooo[:e}cm

] 83(5@6](59030)53@[0?@53






O
0200002Q|s

o
o

o
839€1C

C

G
(D326 9’.)(3

O

o
o

C

ql3¢
OoO¢C (@) C O
Ll Teplealéblen

N
QU

Q

oooogcﬁooozao

Q
L JL

J- €9l




N

Q

320002Q0VII

\>4

Yy C O
2jepleppl-i(eppleiaqy)

o
o

Q
§C

o
o

QU)’DS&%

98)06

S | A N

Q0¢Q
QOO

G

L

o
o

N
C

sep0S(Gco

3%9

e

(@)

/(o —
) o m = 0O
> v ¢vO v

uﬁm%wﬁ )

—_¢Mmegog N
G (DDC'?QQ)&CG]OO(D. e

o
o

329|006

)

Q0226320000

C

Q0Q
OOV

o
1
(D32

§

o
o

o
o

320
¢ -8

N
<ﬂ§c

o

30
y

plelael2
C
0D3G
C
@@G

L

0206
O

Y C
o
o

P

L

o
o

G
O0E0CNO06

D0RCEaRIER08

o
o

o
=]
oc L
QOC
o L

N
00002

it
C

L

GQGO

Q

\>4

:
>
W

?
R

O 00D~ Z

L

L




—C MC — Q ']
s 9®QL3C8396@3C839QLC3Q~!38

Internal Factors

T [(°C
®Q)xCqll

\J

Sh
s
S

[o-
O
=19
&
3
O
s

(G

G

NODBS gomqozsgscsae[sae 03 330033[:;}(: I
805design &c construction e|032¢ Q@Q[ac 4]
v De5|gn §°°%C @c |
v 00 SON§E20D oooaoooen
v ©9§I§GI back- fllllngmoeaoocen
\/ :)OGQJ ooooac Gﬁoccﬂmcv [_ch |
2 OODG@OQC Q (2@61 gcCall
v qusgoo (Water hummer
v qusgq@:ageog :3903(: Qooe 30’308@@ c3)
fl¢lepicTopler eqsgoqﬁcs@:)c %°°

-




G

N Q Q
Co326|(00C:328)C:Q[0.

(o)

—Q
oLy

L

OO0 C
GO

L L L

External Factors

¢ N N $
9. OU)O& (DICG OQ’JC Q)QLQC oll
v 00 gﬁssecwqﬁ ( %1

v J[ac
6[gs0 :>oooo®:>o o

v e Csl
Y 8§000gR0:SCROPGIGPIE(03¢EgeSagaq)

C
: O’)BO.:GCDC)G&)D(DC\)OGG] C\)OC 9:Q|2:6

\J | d

cDs GQ&QDOOII
\/0’3 :>°G:D:>Gao:>oomoe C\)OC§ qQ[osc Eagql 861@8&
v 00504& oqlce &e cocoa &el

orc¢c C crr¢<
v (Gggjosgogc eoecqoeooosgepqpo@cooGogoe@cz§gGmm3§w[§®

(.G

320

J

80

8:5¢s

c
Cs /

(o)

Q
LY

L 1@Yp)
(G)

2

3)

™

N

col|qcs )

v e@ccqlcc:




6 383¢[d8e3e:ac(o308:306 Erqp:

ODGQIoCD('D QC

Q’.%GOO’JG&)’J(DC\)OGQ QI’.)o

o

Cr-C —~C
@G:DQIDGG (DDCSc?CU (9 GO Cso

—\J -/

<
03¢ 0005

CcO
OD(T)UJGoQCVZ(B QI’JZ

Jd

Existing Pipe quoop_g > %o 20000068
N S| N ~Lo ¢ N o]
eelopl=lonielél(onlovloniopltiylelelopldal Tesloviel{S]]




8106

Fig. equd8e03630300
(Tokyo, 2014)

¢ J



4L

\ 4

oo Cﬂ
ﬁoldwuucohlw lew CM.W. &
°RB1T™ e (@D Wu <
: B e @
28 P 5 e
mnd c% m s
8 m.m MW o Qe
m ﬁ% ﬂ|ou Cm,u q
> 7 S 5
CNW .ml m ar oo
Sy ¥ S 3

S — oo
@) — x _
3 S LI -
cm % % = o9
OOL [ ] o o
[ ] [ ] [ ]
O oo
Ex d (e
LR 0 2.0
@ Cm vYg— Ce CMP
8 o o0 2 (D
% ool. A\Co = QNW S
-°6 % o
oo n\@ vQ @ Cw &
8 R CBR7S) e
S ¥ 3° 8 mo W
[-X-] CC C
B cM.o_ DQI.._L@ m.. g
o . .8
qcm M% M% OOL
Qm OOI. oN-= 9, m
0Q- 99- 3
& 3 & &
o0
O
D)

“3

-
—_

0o

3

O -
q

Etc.



209249

o
o

3¢

0090805

JL



gecﬁ ?2?

4L

C

Q
CDOOC\?QDG

OO0 C O
Sl Ten:

GG]L



Puddle??

Tap water??

Weather is fine.

?7?

But....??




In Yangon City
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Mechanism of Leak sound

Vibration sound

Fricative sound

Flow sound

Impulsive sound
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Equipment

Ground Microphone Acoustic Bar

It can detect exact leak point by estimating that
there is a leak beneath the point with the strongest
noise.

(It needs Skills, Mainly used at Nighttime)

This method can only confirm the existence or
nonexistence of leakage near the acoustic bar.
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Sound detection machine = Leak Detector



Equipiment name

Leak Detector HG—10 A 1I

Storage quantity

1 set

Photo |

Specification
- — - Remark
Item Equipment specification

1 Power supply used AA alkaline battery <6 DC 9V
2 Amplification degree 59db Preamplifier
3 Frequency characteristic 100 Hz —1200Hz Preamplifier

. . Low range:100Hz—~, 200Hz~, 400H
4 | Filter setting band High range:600Hz~, 800Hz—,1200H
5 Sensitivity 0.7V /g Pickup sensor
6 Body diameter W 175mm X D 70mm <X H 105mm | Body
7 Weight 800 g Body

Accessory
Preamplifire Pickup sensor Headphone
8
< 1 < 1 x 1
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Acoustic Bar

Metal
500Hz~2000Hz

300Hz~2000Hz

Non-Metal
500Hz~2000Hz

[991S PITIN
SSoUIRIS
SSoUIRIS

A tool that places the tip of a rod near the buried
pipeline to capture the leaked sound propagating
through the back pipeline.



How to use acoustic bar
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How to use acoustic bar
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How to use acoustic bar
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