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Record of Leakage information and Repair work
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¢ Establishment of SC3& Working Groups

Member of Working Group 3-1
| Wes-AMemberlizt |

Daw Thwe Maing Oo (ACE)
Daw Thin Thin Soe (ACE)
U Tin Win Aung (EE)
Daw Yu Yu Hla Baw (EE)
U Zaw Min (EE)

U Kyaw Kyaw Oo (EE)

U Chit Ko Ko (EE)

U Thant Zin Oo (EE)

U Nay Lin (EE)

U Than Han (EE)

U Tint Zaw (EE)

U Aung Ko Oo (EE)

Member of C/P for RSGM

Water Supply Division
Supporting Division
House Connection Section
NRW, Research Section
Lagunpyin Project
District Officer (East)
District Officer (West)
District Officer (South)
District Officer (North)
Lagunpyin Project
Pipe 1

Pipe 2

T S

U B W k=

U Zaw Min
Dau Yu Yu Hla Baw
Daw Khin Than Oo
Daw Yamin

U Pyi Soe

Planning

NRW

House Connection Section
Research Section

Electrical Maintenance Section

Sub-group (A)

Sub-group (B)




**» Activities

Fist Draft
30.10.18

2"d  Draft
23.1.2019

3rd  Draft
11.8.19



Overall Structure of the Regulation

hapter 1 : Terms and Definitions
napter 2 : Water Resources

napter 3 : Water Supply Works
napter 4 : House Connection Works
napter 5 : Water Meter

napter 6 : Water Tariff & Billing
napter 7 : Prohibitions

napter 8 : General

O O O 0O O 0O O O
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T/S Manager

Measurement

-What
-Why
-Who
-Way
-When




Please make presentation-

** NRW- Which one is more Physical lost and commercial lost in townships?

% How to find the way the reduce then?




/7
0’0

WAY S OF SUCCESS (PPWSA)

Owenership spirit and strong comitment from top manager is the key of sucess.

Good goverance fair, firm & faith is management transparency.

Strong leadership given the faith and willing to the staff.

Staff faith and willing bring the quick result.

Proper plaining bring the achievement to the goal.

Staff capacity bring the quantity and quality of the jop.

Best result bring the trut from goverment and donors.




Thank You !
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Contents of SOP for Pipe Installation

Construction Signboard
Pavement Cutting
Digging Depth

Pipe Laying

Backfilling
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Contents of SOP for Pipe Installation

Pressure Test
Pressure Measurement
Valve Box Installation

Fire Hydrant Installation
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Valve Box Installation
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Valve Box Installation

cvdcéodqp:

6.0l Valve Box Installation @[09661%39(%08 oooaézga 39:11)3@{(7%?1w3qu
(Equipments) Q3®p_53 qdleg_%n
3053
-Valve Box
-Basement (Precast Concrete)
-20
Boodeg
-Damping
-Split level



Valve Box Installation
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Valve Box Installation
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Valve Box Installation
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Fire Hydrant Installation
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Fire Hydrant Installation
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6.l Fire Hydrant and Drain 0200CE)$3OQMND (Q)Go:n@co:ﬂeaoa oplet{eptiooniiy]
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6. i Drain 036@05@[3_:3 m%csﬁsfacqcﬁooé (2-99)e0 ooos%’mcﬂep_f)u

6.l c%cﬁa%ézmec&pcrg V-King with Flange & Flange :raeoToooSogE Short pipe
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6.Gll Double Flange sfaeoTogc Ball Lever Type Repair Valve o% o%oo:afaaocii
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Fire Hydrant Installation
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DMA Network ac%cno N0Q?
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CcO o N\ 000C € C
gll C\)(TJﬂGGlCDS@CDCDGﬁ 39@@39(»3§3338 :)Oﬂ&Cﬂ§ ® H=lopnieplon °
L IL Lo L IL
North Okkalapa Township, 2 Ward, Than Thu Mar Street. Customer Data and Ground Survey Date - 13.2.2017
[ Map | Meter Customer B Popula | Water usage Situ: Bill Type | Meter Codition |Sto; Style H-Condition Other Building Road Type
Ne| . B Address Customer Name : size Remark
Ne. Ne. D Ul |yede| Abs;|Susp | T.w Do|Com | F-D | F-C |FeD | FeC T\N|R|Us| Q| U |IStery| 2+ |P-meter |Reg |Hot;|Sch |Host;|Cone: |Asp;

1 No{223/A), Than Thu Mar Daw Aye Myint 4 v v It B V v 2| 20r=60 V

2 No{223/B), Than Thu Mar U Han Sein 0|V v It B V v 2| 20r=60 V 2m’

3 No(224), Than Thu Mar Daw Ehin Nyunt 7 v v 34 + v 2| 460 + im’
4 No(223/A), Than Thu Mar U Aung Kyaw Nyt 3 v v 34 + v 2| 2060 V O’

5 303 |Me(223/B), Than Thu Mar U Myint Wai 4 v v 34 + v 1| 20060 V by

6 37 |Ne(226/A), Than Thu Mar U Aye Phay 2 v v 34 + VIV Y 207=60 V 3’

7 No(226B+227/A), Than ThuMar | Daw Ohn Tin + W 2x8 12| 40=60 + agmufvkyfqJ
8 No(227/B), Than Thu Mar U Thein Soe 4 v v 34 v v 2| 2060 + -

9 241 |Ne(228/A;), Than Thu Mar U NMaing Hray 4 v v 34| v v 2 10760 +

10 253 |Ne(228/A;), Than Thu Mar U Win Mg 3 v v 34| + v 2 1060 + m’
11 183 |Ne(228/B), Than Thu Mar U Saw Tin Mg Htway 3 v v 34| + N 20r=60 + 30w’
12 1357 |Ne{229/A), Than Thu Mar Daw Myat Mee Win 6 v v 34| v v 30| 20=60 + -

13 Ne(229B+230/A), Than Thu Mar  |U Hla Win + v 28 12| 4U=60 + agmufvkyfqJ
14 391 |Ne(230/B,), Than Thu Mar Daw Kyin Shwe 7 v v 34| v v 2 10760 + -

13 361 |Ne(230/B,), Than Thu Mar U Kyaw Shwe v v 34| + v 2 10760 + (m’
16 No{231/A), Than Thu Mar U Kyaw See Lin N v N v 2 10760 V

17 No(231/B), Than Thu Mar UBaHa 7 v v It B V v 30| 20=60 V O’
13 21 |Ne(217/A), Than Thu Mar U Ko Ko Hlaing 6 v v It B V v 30| 20=60 V 2m’
19 No(217/B), Than Thu Mar Daw Hla Hla Win 3 v v 34 + v 1| 20060 V by
20 No(216/4), Than Thu Mar U Chit Tin 8 v v 34 + v 1| 20060 V S’
il No(216/B), Than Thu Mar Daw Yin Szin 6 v v 34 + v 2| 2060 + O’
2 267 |Ne(205/A;), Than Thu Mar Daw Aye Aye Win 2 v v 34| + v 2 10760 + (m’
23 266 |Ne(205/Az), Than Thu Mar Daw Tin Hla 3 v v 34| + v 2 1060 + m’
21 Ne(203/B), Than Thu Mar v v N v 2| 2060 +
25 110 |Ne(204/A), Than Thu Mar U Khin Mg Thein 3 v v 34| + v 2| 2060 + (m’
26 1668 |Ne(204/B), Than Thu Mar U Aung Thein 3 v v 34| + v 2| 2060 + 10m’*
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&) quoé(lnlet)(?cﬁqoz?cf: eq:raogo%

(Outlet)@cﬁqpssaoz cr10p) [° 303CS oooqe? (Flow Measurement)

L
Q C N C
3’30)3’30)8@6183%@C8

Inlet point 1 _ L7O Inlet point 3

24” Concrete pipe = .
= 8” HDPE pipe / 24" Concrete pipe
= 4” PVC

Inlet Point 2 .
12” Cl = 8” (| Inlet Point 4 |
24” Concrete pipe

= 4” PVC as support pipe
Inlet point 5

24” Concrete pipe
Inlet point (closed) = 10" Y 2” PVC as support

Connected to 56” ’;@ 3” HDPE

Gyobyu line. (Valve
closed)
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Meter ~Function TestegooCgad(gcson 200509
6g,aqPP:8CEa00 Meter Test Kit (§¢ odes0:(gc: &
eg6(goCioqeaon  Meter  Test Bench (g
00630:gcing) §p0c06: (J)9(gS es00CgmE&E
([C:RY ¢ ¢ JRES RRES,

2000l

Qo OC C [ C C .
DNO§IGI0ICHMOPIORCLORC Meter Function Test

G&)DCC: 05@808 330500 [ '3°3<°:e:>30 Meter Test
8 M | i aoo?.l °T




0] N N o2 9 ¢ C N
OSII 6151(\)’.)633’.) S’BQI(DS’BC\)(T)Q{I’.L(TQ ®®®08(D6?.|(D
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Water Meter Function Test
Name
Meter Situation Flow Amount Testing Record
Map
No. Date Cannot Test Percentage Remark
No. Removable | Broken Dirty Test Meter Customer Meter Difference . Size | User Type
Remove Duration
Start 6.7645 . |Start 0.0274 . . .
Ist 43.6 Lit 35.5 Lit -8.1 Lit 1 Min -18.58%
End 6.8081 End 0.0629
1 17.5.2018 15
Start 6.8081 . |Start 0.0629 . . .
2nd 43.8 Lit 73.7 Lit 9.9 Lit 1 Min 22.60%
End 6.8519 End 0.1166
Start 6.2263 . |start 0.0799 . . .
Ist 44.5 Lit 59.5 Lit 15 Lit 1 Min 33.71%
End 6.2708 End 0.1394
2 16.5.2018 27
Start 6.2708 . |Start 0.1394 . . .
2nd 444 Lit 37.8 Lit -6.6 Lit 1 Min -14.86%
End 6.3152 End 0.1772
Start 6.1251 . |Start 0.0863 . . .
1st 454 Lit 49.6 Lit 4.2 Lit 1 Min 9.30%
End 6.1705 End 0.0367
3 16.5.2018 30
Start 6.1705 . |Start 0.0367 . . .
2nd 45.7 Lit 50.9 Lit 5.2 Lit 1 Min 11.38%
End 6.2162 End 0.0876
Start 5.9266 . |Start 0.8592 . . .
Ist 45.6 Lit 27.2 Lit -18.4 Lit 1 Min -14.35%
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Average
Water Supply Situation (/house)| | System input Volume (Daily) Average D-all'-..r Montlv{SOd-av
consumption |s)consumptio
n
YCDC 193] |point 1 53.90m3 105.60m3 3167.93m3
Long-term Absence 2| |point 2 A472.50m3
Susupend 33| |point 3 150.00m3| pverage Cons. (/day/household
Tubewell 98| | point 4 87.80m3 0.42m3/day/house
YCDCH+well (2)] |Total 764.20m3
ISuspend+well (18)
Mo meter 1
Absent (temp) 1 System input Volume (Month) Total Households
Share 7 22926.00m3 308nos.
Land or no-house 37
Total 352| |Revenue water (Month) 3167.93m3
Mon-Revenue water (Month) 19758.07m3

Initial NRW Rate = 100 - (3072.72/22926.00)*100 |

-

NRW = 86.18% |
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[nvestigation cases number

Implementation status

Water consumption unit

§eQ 000D
Wi

Status of use Connection Meter Janualy Feburuary
in pilot area number installation |~Feburuary| ~March
¢ 20mm| 217 214 213 5902.985 10,099.025
Inuse [ s e
¢ 25mm 1 1 1 521.43 979.897
6424.415| 11,078.922
Applyi
PP ﬁng. ¢ 20mm 93 93 0 t t
for permission
o N IS IS . 370 Exiting meter | New meter |
qu mng\P(D Cs Suspend ¢ 20mm 4 2 0
o G@'Dé (TS 3 CCZ
a ? ? ° Absence — 1 Average Exiting Meter situation
o (o water usage
c302C 810'.) L(jg ¢ 20mm Good Damage NO Meter
47 112 55
Other — 54 27.20 5990 520, 569
(2,435.815m) | (2,804.600n) | (1,184.000m)
(51.8m/ house)| (25.0n/ house) | (21.50m/house)
Total | 370 310 214 6424.415
New Meter Installation 215
Meter Reading Number 212 11,078.92
(52.2n/ house)
14-Jan-20 16025.311
14-Feb-20 29166.104 29166.104
14-Mar-20 40885.244]
[Distribution water amount 13,140.793| 11,719.140
NRW —ratio 51.1% 5.46%

| (ut)

| (uf



@8: (Night Step Test)

% Closing Valve No Flow (L/min)

Meas; Start 0:04:36 — 0:19:36
\a! 0:19:36 — 0:34:36 12.35672
@ --- Step Valve
2 :34:36 — 0:49: 49.5032
'___ Closed Valve VvV 0:34:36 — 0:49:36 9.50323
--- Flow Meter V3 0:49:36 — 1:04:36 1.482867
V4 1:04:36 —1:19:36 27.17843
v V5 1:19:36 — 1:34:36 80.0908
d
8 V6 1:34:36 — 1:49:36 25.25
o Last 96.35729
¢ m
96.36 L/min | ® '® " " Q® “ o
80.09 L/min 1.48 L/min 12.36 L/min
3 49.50 L/min
Q [ /
C022000Q;




300

240

L/min

180

120

60

V1 Closed V2 Closed V3 Closed V4 Closed V5 Closed V6 Closed

L [\
WW

12.35672 L/min

49.50323 L/min

M\/\N'WJ\'\
1.482867 L/min S ettead !
27.17843 L/min
V‘W
80.0908 L/min
25.25 L/min |

96.35729 L/min
TN AN~ AT~ OO ATNEOOAYTEOOATEOOATE AN TEOOANTSONAN TSNS SO
et oo oI T TN TN ST
S S S EE S ESEEESESSEEESTSSSSEEESSTSSSEESSEsE~A A A 444428482228 a2224

Time



10.

1.

12.

19.6.2018

20.7.2018

19.8.2018

19.9.2018
19.10.2018
20.11.2018
19.12.2018

19.1.2019

19.2.2019

9.8.2019
9.9.2019

7.10.2019

Maln Meter Units
(m?)

10480

10740
10360

37780
31470
29000
107780
95540
91843
90119
90000

106584

o
o

DEIVICE IVIETCTr
Units (m?3)

9922

10385
10825

35347
29547
27150
100106
88336
85478
97082
95528

90961

(Q)C\DQ% =[=levlay

INKW Katio
(%)

5.32

3.31
-4.49

6.44
6.11
6.39
7.12
7.54
6.93
7.73
-6.14

14.66

Only Phase-1 Finished

Only Phase-1 Finished

Only Phase-1 Finished,
Main Meter Block

Phase-1 & 2 Finished
Phase-1 & 2 Finished
Phase-1 & 2 Finished
Phase-1, 2 & 3 Finished
Phase-1, 2 & 3 Finished
Phase-1, 2 & 3 Finished
Estimated Meter Reading
Estimated Meter Reading

Actual Meter Reading
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North Okkalapa
(YCDCO)
‘ | = West Disrict 3

Mayangone
(Japanese Grant)

Yankin \‘ _ / Insein & South Okkalapa
(JICA Expert) ' Manila Water - Mitsubishi

Yankin

(JICA Grant Aid) Yankin (T.A Pilot) ¢ % =] Thingangyun & Tarmwe
. !& (AFD & EGIS, France)
%:1‘3 - e \\k
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List of NRW Reduction Projects Conducted by Donor Organizations

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 k(l):elllap 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 Mavyangone 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



Japanese Grass Root Project in Ward No. 5, Mayangone

NRW
Project

28



Houses & Buildings:
1)  Houses:

2)  Public Buildings:

House Meters Installed:
1)  New Installation:

2) Replacements:

418
414

292
178
114

Achieved NRW 1n the Project

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

29



NRW DMA pilot project in Ward No. 14 Ward, Yankin

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?

10x600=6,000L=6 m?
150x40=6,000L =6 m?
10x300=3,000L=3m3
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?

30




JICA Grant Aid Project( TODA): Implementation of DMA System in

Pilot Area of Yankin Township ( No. 2,3,4 Wards)

DIP & 200 ~ 400 mm PVC-PE pipe ®50 ~150 mm

\ /

Total Pipe Length = 8000 meter

31



NRW Reduction Project by Manila + Mitsubishi Corporation

Insein Township South OkkalapaTownship

32



NRW Reduction Pilot Project in Thingangyun & Tarmwe with Egis

Feasibility Study

33



NRW Reduction Projects Conducted by YCDC

"Pipe Length
67481 ft
(20.57 km)

= Connections
2670 nos

*Completed Year
2018

=NRW Ratio

51.17% to 7.12%



NRW Reduction Projects Conducted by YCDC ( on-Going)



NRW reduction pilot project in Ward No. 13, Yankin (Ongoing)

36
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Project name Location Completed | Organizer Project
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 ¥ 1.0389
<. - Replacement of 42" ¢ Transmission pipe Yankin 2016 JICA, TODA Bil 1:
illion
- Installation of DMA system in Ward No. 2,3 and 4, Yankin
Insein and
Pilot District Metered area project for NRW reduction in nssemtlaln 2017 Manila+Mits USD 0.7
, ou . -
Yangon City Okkalap ubishi Million
Consultancy Services for Rehabilitation Program of Yangon = Thingangyun 2014 Egis & WMI € 0.663
Water Supply Systems-Pilot Project Tarmwe (France)  Million
H NRW reduction pilot project in Ward No. 13, Yankin Yankin on-going JICA, TA
. . . : Japan
7/ NRW reduct lot t M -
I reduction pilot projec dyangone = on-goimg .
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385;@@03@3@;0']83 498 Nos
Connection oLJoPecﬂE: 354 Nos
FOC 0colE: (4 Nos) 1617.169 m?
Main Meter 35123.62 m>
Revenue Water 3

17071.49895 m 48.60%
(Based on Customer Meter)
NRW

18052.12105 m> 51.40%

(Based on Customer Meter)

Revenue 12997 m® 37%
m 0
(Based on Water Balance)
NRW 5
22126.62 m 63%

(Based on Water Balance)
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Future Activities for DMA Monitoring in Grass Roots Grant Project

Physical Loss

Measure the Minimum Night Flow
Implement the Night Step Test (Need to
find Valves and need to rehabilitate valve
boxes)

Need to check the valves condition

After implement the night step test, Need
to repair the pipe or cut off the outlet from

DMA according to NST result

Commercial Loss

Implement the Meter Function Test by Area
Need to replace the damaged meter
according to MFT result.

Find the illegal connection, Unbilled

connection, etc......
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Utilization of NRW Management in Township
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5 th February, 2018 NRW Management Meeting Jica



6 th February, 2018 Commercial Loss Meeting Jica



6 th February, 2018 Commercial Loss Meeting Jica



36837.77 7.35

33405.3

16220 16934.37 H Demand

B Income

2013-14 2014-15 2015-16 2016-17 2018-19
19(Mini)

14950 15550 25320 28030 32650 33000 16220 36120 40854

((ng’a%%g) 14691.34 16059.6 25608.4 31216.8 33405.3 36837.77 36934.37 40614.35 38197.35



conéde a ( 099-2G © |09R-]0) NANC: 539 (>} c°[§535m S Connection
L Q€ O399 ¢ J cJ Q¢ ° L A
C COC C
:raemocafaooeem 6302CHMSCY ws@mcfem@eum
A 100455 101450
84300 84190 85399 85648
1
71615 76168
T T T T T T T T T )
N N N N N N N N
o o o o o = O o o
= = = = = < e s =
. o Nk ) N 5 N P
= = = = = = = N
H (O} (@)} ~N (00} No} (\o) o

71615 | 76168 | 84300 | 84190 | 85399 | 85648 | 100455 | 101450
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COMFOTR ZONE

Feel safe and in control

Lack of Self confidence
FEAR ZONE
Find excuses

Be effected by other
Opinion

Deal with challenges
and Problem

LEARNINING ZONE

Acquire new skill

Extend your

Comfort Zone

Find purpose
Live dreams
GROWTH ZONE
Set new goals

Conquer Objective




Construction of Artificial Recharge Collector Wells
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Basin Method

Stream-channel Method

Ditch and furrow Method

Flooding Method

Irrigation Method

Pit Method
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ogeepmﬁﬂeo)q? Ghyben Herverg Relation fresh and salt water theory é field result 0%
"|C° C Go O("] C

GO Co®o[<jo fPeYSCOIa0DVI

v o . R - I 4 C
¥ 6§324[|3320233C0M (TDS) o'IOCﬁ

» Fresh Water 0 - 1000 mg/L
» Brackish Water 1000 - 10000 mg/L
» Saline Water 10000 - 100000 mg/L
> Brine Water - >100000 mg/L
X G@GS‘D’)(Y)GG]. (.ilo o aoésg 3’5663’56?
» Horizontal flow rate 2m/year - 2m/day

» Vertical flow rate 0.75m/day



Ghyben Herverg Relation fresh and salt water theory

U Tube Experiment

«—— Fresh Water
Salt Water ——| | L~

_________ «—— Salt & Fresh Water Facing

o fresh

~ osalt-0 freshlmc Where;
Z = the depth of fresh-saline interface
7 = 40 hf (Brackish Water)
hf = the elevation of water table above sea
level (become tiding)

o fresh = Density of fresh water (1 g/ cm3)
0 salt = Density of salt water (1.025 g/ cm3)



Gqéeqemégcg)s?og& 00O ooc osk: G(D’)Sj (hf) ooﬁs@ Peys

(field result)
-

-
NN 6.5'.[
& Y <—— Water level
\/ (hf){
water leve|—>=" ------------2 -
(salt)
geelemcrggafaeﬁ% 8“133@{;8{,3{]%

—&rn

o o C O _ o coe 0] 2] C o ocC
qug?eo@oo@oqlm (Geﬁ”) (hf) = 36§000000323|$6§6$60 - 366139@(03 30500M %qjc‘seq&?eo
8’ - 6.5

hf = 1.5’
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