Water Supply Management in Yangon
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ﬁiﬁ Yangon Water Supply System

aﬁa Water Vision and Master Plan
& Measures for NRW Management in Yangon
EL Proposed Plans towards Digitalizing the

Water Supply System
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History of Yangon Water
Supply

1842 Started with 30 wells

1879 Kandawgyi Lake

1884 Inya Lake

1904 Hlawga Reservoir

1940 Gyobyu Reservoir

1989 Phugyi Reservoir

2005 Nyaunghnapin water
treatment plant by
using Ngamoeyeik
reservoir water

NgaMoc Yeik /A4




Water Supply System of Yangon

Current Water Supply System and General Surface Water TP

Ngamoeyeik WTP using Rapid Sand Filtration Method

s

Transmissions

Ngamoeueik {
Reservoir o
Gyobyu
Reservoir

Gyou | (

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



Current Water Supply Condition

1. | Served Population 2.567 Million
2. | No. of Staffs 1927
3. | Water Supply Volume 210 million gallons /day
4. | Service Coverage Rate 51%
5. | No. of Connections 369,360
6. | Unit Consumption 200 LPCD
7. | Water Tariff
Domestic 88 (MMK/m3) /(0.048 US $/ m3)
Commercial 110 (MMK/m?3) / (0.059 US $/m3)
8. | NRW Rate 50%
Leakage Rate 40%
9. | Ratio of no. of Staffs per connections 5.6 Staffs / 1000 connections
10. | Water Supply Duration 13 Hours on Average
11. | Water Pressure 0.5 Bar in Distribution Network
12. | Collecting Ratio 80%
13. | Length of Transmission 313 Miles
Length of Distribution 2532 Miles
14. | Metering Ratio 88 %

2021-2022
Fiscal Year







s H ‘Safely managed drinking water
SDG 6 global indicators ssmumuo . UNIGEF)*
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[ Future Targets of Master Plan }
I T T

Population person 5,142,000 5,076,129 6,660,536 7,481,701 8,158,018 9,003,859
served person 1,920,000 2,567,889 3,729,900 4,713,472 5,792,193 7,023,010
population
Water coverage % 37 51 56 63 71 78
rate
Unit LPCD 95 200 209 237 264 292
consumption
Gy Revenue % 66 50 35 26 20 15

ater rate
Leakage rate % 50 40 25 18 13 10
Daily maximum ~ MGD 148 210 267 342 ’ oCR 45T o Snsa
water demand (m3/day) (673,100) (954,687) (1,213,806)  (1,554,763) ’ ) ’ ’ ) ’
Water pressure MPa (bar) (0607755) (2002;5 More than 0.15 (1.5)
Supply duration hours afe:');ge a%fzrgge 24

. Not Not .

Water quality drinkable | drinkable Drinkable

Source: JICA M/P in

AN A



[ Master Plan (2040) }

Lagunpyin Project

River Source Project:

1. Kokkowa River

2. Toe River
Zoning System:

10 Zones with Service Reservoirs
Ground water:
0 in 2025

Legend
m» Propused WTP
@ Existing WTP
& Proposed SR
@ Existing SR
—— Proposed transmission
=== _Existing Transmission

12



q%o?$éi@>e§qeoesoeqeso%:q[§§8écﬁ§:(mg%so@qeoesoeqeao%écﬁ@s)
Greater Yangon Water Supply Improvement Project Phase - | (MY-P5)

Sedimentation Rapid Sand Clear Water Transmission
Basin Filter Reservoir Pump Station

Dividing Well

i
Y

Presedimentation Intake Pump Sedimentation Rapid Sand Adminstration
Pond Station Basin Filter Bldg (ongoing)

cog4§:[gEeqoos oéond§( YCDC g&deg(gSesoocgadoloopS)
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Kokkowa Water Supply Project

Ny Legend

Proposed WTP
Existing WTP
Proposed SR
Existing SR
Proposed Transmission
Existing Transmission

J

h"i\_l‘vaughnapinl: 45MGD
Nyaughnapin2: 45MGD

[ Land Fill for WTP

[ Kokkowa WTP 60 MG ]\

g 205, ;

(~Siipp Ropibom ]

-1 ./ atYeguPS
'?"/Central SR 8.3 MG (High)

DMP L=22.9 km
_.DPL=212.0km
DMA=19 Nos.

;v

[ TP 1600, L=21.4 km

one =12.
With Relay PS

TP ®1600, L=17.2 km
TP ®1400,1.=2.9 km
[ : Scope of YCDC Own budget Crossing Hlaing River

[] : Scope of JICA Loan Project by Shield method

P/} Zone10

P

Abbreviations % -
WTP: Water Treatment Plant =y -
SR: Service Reservorr « - (" Repair of Kokine SR 20 MG (T'ow
TP: Transmission pipe ¥ DMP 1.=38.5 km ¥
DMP: Distribution Main Pipe DP 1.=218.3 km

DP: Distribution Pipe DMA=18 Nos.

DMA: District Metered Area 0153 L —_— ‘ (/
m

15
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Water Quality Management

" FeMnPbNO3N O
No Measurable Parameters Units
1 Total Coliform MPN/100ml
2 |Fecal Coliform MPN/100ml
3 |Taste mg/l
4 | Odor mg/l
5 |[Color TCU
6 | Turbidity NTU
7 | Arsenic mg/l
8 |Lead mg/1
9 | Nitrate mg/1
10 |Manganese mg/l
o 11 |Chloride mg/l
{ PHAND ;g‘;‘ED;‘c“V‘W } [ FUME HOOD } [ FLOCCULATION TESTER ] 12 |Hardness mg/l
_ 13 |[Iron mg/l
LR el Sy On Site Water Quality Monitoringg Residual Chlorine Monitoring 14 |pH mg/1
L T R N\ ' ' 15 |Sulfate mg/l
< 16 |Total Dissolved Solids(TDS) mg/1
17 |Calcium NTU
18 |Magnesium TCU
19 | Nitrite mg/1
20 |Ammonia Nitrogen mg/1
21 |[Electrical Conductivity uS/cm
22 |Total Alkalinity mg/l
23 | Salinity psu
24 |Zinc mg/l
25 |Residual Chlorine mg /1

Mini-Laboratories in Reservoirs, WTP &
PS

16



[ Disinfection- Chlorination }

Operation Hours = 24 hr

Max1mum Dosmg ; = 2ppm ( WHO: mag. \5 ppm)
Dﬂeﬂmgn of Capa01ty e =10 kg/hr. e
.'Des1gn Concentratlon 8 % > sy
Residual Chlorine = 0.1.2 0.2 mg/l (End Pomt) : ® pwrer
1 mg/ | (Initial Pomt) zone | — dmm

Pilot
chlorinpation
injectjon
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[ Management for NRW Reduction }

We are trying to provide Safe and

Clean Water to more Citizens with

Appropriate Volume, Pressure and
Price.

To Reduce NRW
» Implementing Master Plan

» Rehabilitating Distribution Networks @
Facilities

Initiating NRW Reduction Measures

Capacity Building

International Cooperation

YV V V VY

Implementing Water Quality

Tmnraoveameaent



Strengths

Master Plan &DMA constructions are already
started

Enough Water Resources

Supports from International Cooperation
Almost ready to measure the system input
volume

Already organize the NRW Management
Section & Laboratory

Threats

Unstable Power Supply

Increasing Water Demand Coz Population
Growth

Difficult to Stand on Own Budget



IWA Standard Water Balance

Authorized Billed Billed Metered Consumption
Consumption | Authorized Revenue
Consumption | Bjjled Unmetered Consumption Water
Unbilled Unbilled Metered Consumption
Authorized
Consumption | ypbjlled Unmetered Consumption
System Non-
Input Water Losses | Apparent Unauthorized Consumption Revenue
Volume Losses Water
Customer Metering Inaccuracies (NRW)
Real Losses eakage on Transmission and/or
istribution Mains
eakage and Overflows at Utility " s
torage Tanks
eakage on Service Connections up to
oint of Customer Metering

NRW = System Input Volume — Billed Authorized Consumption

System Input Volume—Billed Authorized Consumption
NRW (%) — 23

System Input Volume




Components NRW

Unbilled
Authorized Such as Pipeline Flushing, Fire Fighting, Utility Use(FOC)|
Consumption
Leakage on Transmission and/or
Distribution Mains
Real Leakage on Service Connections up
(Physical) Losses| to Customers’ Meters
Non- Leakage and Overflows at Utility's
Revenue Storage Tanks
Water i
Water Losses | Illegal Connection
Unauthorized Meter bv-Pass
Apparent Consumption y
(Administrative/ Meter Tampering
Commercial ) Under-Registration
Losses Metering False Roadi
Inaccuracies AliIS INeE0 10
Data Handling Errors




Current NRW Reduction Measures

» Yearly Replacement of Aging water facilities and Damaged
Meters

- Average age of pipe > 80 years, not enough flow capacity
resulting many booster PS in the city (Frequent Pipe Breakj§®
Leakage) 8

» Yearly Construction of DMAs and DMZs
- Complex Distribution Without Zoning System

» Rehabilitations of Pumping Stations

- Unstable Water Pressure, Intermittence water Supply

» GIS Data, SCADA, Customer Data, As-built Drawings & Mag -
» Upgrading standards, regulations, SOPs and manuals
> Consideration Low level of water tariff (0.05$/m3 )




DMZ &

e h J

Reduction

illustration
r A
(r
“_} ﬂ
) (

shutterst.ck’

- Distribution zones

- DMZ’s : Natural subdivisions of
Townships

- DMA’s : smaller arbitrary

subdivisions
1) 5-6 kms kilometers mains

\ 2) 1000 to 2000 connections
Homogeneous pressure level oz
-ty

it L 1 oma#s
,4 . DMZ #
r’ 2
#1 :
i
, Water Source DMZ # © Mastor Moter
© Purification Faciity ! & Buk Meter
& Datribution Faciity (Reservor) Distribution Zone (Zoning)
¥ Pump Faclity Sub-Zone [District Meter Area (DMA))

== Transmssion Man = Distribution Man



NRW Reduction Projects
(International Cooperation)

NRW Ratio
: : Completed .
Project name Location Organizer
ycar Before After
q NRW DMA.pllot project in Ward No. 14 Yankin 014 TICA 75 0 15 %
Ward, Yankin
.. Japan
yg| Japanese Grass Root Projectin Ward No. | .o oone | 2015 | consortiu | 76.59% | 32.2%
5, Mayangone m
Grant Aid Project for Urgent Improvement
of Water Supply TICA
¢M - Replacement of 42"¢ Transmission pipe Yankin 2016 T OD/& 70 % 8.2 %
- Installation of DMA system in Ward No.
2,3 and 4, Yankin
: o : Insein and Manila+
4 Pilot District Metered area project for South 2017 Mitsubish 52 % 17.32 %
NRW reduction in Yangon City . 56 % 12.29 %
Okkalapa 1
5 NRW red-uctlon pilot project in Ward No. Yankin 019 JICA.TA | 86.18% | 5.46 %
13, Yankin
Japan
| NRW reduction pilot project Mayangone | on-going | consortiu | To Reduce >50%
m
Consultancy Services for Rehabilitation To Improve

) AFD & :
Proegram of Yaneon Water Sunnlv Tarmwe On-going . Commercial LLoss



NRW Reduction Projects

Mayangone North Okkalapa North Okkalapa
| (Japanese Grant) (YCDC) (YCDC) (Ongoing)

\ a L:-'; gt ki ":'l

Yankin N\ : NG Insein & South Okkalapa
(JICA Expert) I\ PR e S : (Manila Water -

= Ir at (SO i

. 2 2 Long sevvice pioes

Yankin
(JICA Grant Aid)l3 ™

' Thingangyun & Tarmwe
=== (AFD & EGIS, France)

f i
Wayangone

—

="\ S__YAN SHIN PO STATION
CONNECT [ON_TO THE WATER MAINS

Total Pipe Leagth = 8000




Japanese Grass Root Project in Ward No. 5,
Mayangone

WATER PIPE LINE MAP OF MAYANGONE TOWNSHIP

i | NRW
e Project

Watsi e
— e A Area
— e/l
—_— 7 A i
" Fipa e Ty “I
_— lobee e lew .3 /I

mmmmm T N %

Wrd Bountary ‘ b -I\""--E"._L
—_— ey A = A P ( Aty

. powdl [ 1| i )

\[% ‘B ’;’ \\‘\\ il 4 r\ =Y

\ - i 1 ¥,
e R A | R
I = ", A
B s —m Bt v VZ

Waser resourcas HLAWGA Reservor
GYOBYU Rasarvor
PHUGY! Resarvoir

Nos of pumpstaticn - 5 nos

% FRF2010EHDT -2 Cometon - 70

29



Japanese Grass Root Project in Ward No. 35,

Houses & Buildings:

418

1) Houses:
414

2)  Public Buildings:
4

House Meters Installed:

292

1)  New Installation:
178

2)  Replacements:
114

Mayangone
Before NRW Project After NRW Project
December 2014 April 2015
20,174.4
mJs/month
18,964.8
m3/month NRW=
32.20%
17\I6R 5\7;’;0 Project Area: Dist. 5, Mayangone

Revenue Water
4,440 m3

Revenue Water
13,680 m3
(including
schools, religious

facilities of
1,059.1 m3/mth)

T/S
Project Term: Oct. ‘14 to Mar. ’ 15

Distribution Lines:

1) Total Length: Approx. 5 km

2) Renewal Length: Approx. 1
km




NRW Reduction Pilot Project in Ward No.

60~100

14 Ward, Yankin
IDEVINAN1LF

Category demand Water Demand

150 150 x 5

Domestic* persons/family=750L=
L/Person
0.75 m?
Others*

Company 60~100 60 x 1000 = 60,000 L =60
Compound L/Person m?
Pagoda 10 L/Person 10 x 600 = 6,000 L = 6 m?

150 5
Monastery L/Person 150x40=6,000L=6m
Church 10 L/Person 10 x 300 =3,000 L =3 m?
Islamic 10 L/Person 10 x 300 = 3,000 L = 3 m?
Building
Government , 15x2,000 =30,000 L =
Market 1530 L 30 m?
School 32 L/Person 31123 * AN =EAIDIL=64
Market 15~30 Lme > X 2:000=30.000L=

30 m?




NRW Reduction Pilot Project in Ward No.
14 Ward, Yankin

= Pipe Length - 5.651 km

= Connections - 317 nos
» Completed Year - 2015 32

= NRW Ratio - 75% to 15%



A a A1d Proie [(YI)YA ) MO lemeaentso OF

of DMA System in Pilot Area of Yankin

Township
( [ ‘ / p a
4+ Ve &9y AL
DIP @ 200 ~ 400 mm PVC - PE pipe  ®50 ~150 mm
YANKIN RORD 1l
i Vi " i
e L e “of
L = I- - e A =
|t. .r\ 7 %‘ﬁiam' um@
: = = .t H
B = - -
&l b 1
e N
L YAN SHIN PUMP STATION &

CONNECTION TO THE WATER MAINS

= Pipe Length - 8km
» Connections - 1944 nos
» Completed Year - 2016

= NRW Ratio - 70% to 8.2%

33



NRW Reduction Project by Manilar Water
& Mitsubushi Corporation

Insein Township
DMA Htan Pin Gone

NRW Reduction Results

South

Ok Bock 1P

NRW Reduct

ion Re_sults

Results Summary Results Summary s
Cust " i t Customer meter replacement and .
ustomer meter replacemen ‘ — Sk /\'_ ik
Decommissioning of Gl pipes, Wa‘;;‘;““ ; f ok ) Step-testing, leak detection, and e lrwLevelat | | fevel
transfer location of tapping, and : leak repair
NRW Reduction new pipe laying ‘ AT, NRW Reduction Decommissioning of CIP pipes, iy
Action Plans Step-testing, leak detection, and : - Cji‘,’i:'a’fs",‘e‘f;}}fhm‘ Action Plans transfer location of tapping, and B NRW level i 12.19%
leak repair | Start of civil works | new pipe [aying ~ [ start of civil works
Disconnection of unauthorized Disconnection of unauthorized LT kR
connections and Registration of connections and Registration of
unaccounted connections, and Joan A unaccounted connections, and
unregistered meters unregistered meters
: N
Final Water Loss 5 Etwork !
Level 17.32% Improvement Booster Installation
Action Plans
Increase of 1.87 psi at line meter .
Pressure point (average) el Mo s 12.19%
Improvement Increase of 2-3.5 psi throughout Level
the DMA (spot check) Increase of 2.16 psi at line meter
Pressure paint {average)
Improvement Increase of 1-2psi throughout the
[ setore 16/32008) | 3 DMA (spot check)
% [ e | gt & e
. Pressure Gauge:
Insein South Okkalapa

» Pipe Length - 5.5 km

» Connections - 315 nos

» Completed Year - 2016

* NRW Ratio - 52% to 17.32%

-5.6 km
- 496 nos
-2016
-56% to 12.29% 2



NRW Reduction Project in Thingangyun &
Tarmwe with Egis (France)

MoU agreement - 9.5.2014
Feasibility Study -  Thingangyun, Tamwe,Tarketha townships

Project Progress - Study Report ( Submitted on 31.3.2015)
(Phase—1)

Activities - Evaluation on NRW condition,GIS system
utilization, capacity development on staffs,

Future Activity - Under discussion ( Euro 1.25 million for
assistance on pilot area of Pyaryegone

block, Tamwe township )




NRW Reduction Projects Implemented by YCDC

North Okkalapa Township, No(2)Ward, NRW Reduction Project
T W @b e L T M

"Pipe Length
67481 ft
(20.57 km)

= Connections
2670 nos

»Completed Year
2018

sNRW Ratio

51.17% to 7.12%



L NRW Reduction Projects Implemented by YCDC }




eduction Projects Implemented by
YCDC

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

38



- Basic Point Mentioned by AFD

“It is important to remember a basic point: reducing
NRW requires investments but requires above all
Management. The investments are tools necessary
either to correct the situation or to allow the future
control, but these investments alone are insufficient:
if adequate management does not accompany them,
water losses will increase again, and the benefits will
not be sustainable. For this fundamental reason, the
NRW strategy which has been devised gives a lot of
importance to the organization and management to
ensure the long-term success of the program.”

39



Duties for long-term success

management

Q)

Management
(16)

Water Flow
Measurement

3)

Leakage
Detection (8)

Leakage
Repairing (5)

(<

(<
(<

(<

Study and analysis of Revenue & Non-Revenue water rates

To study and analyze "Metered consumption"”, "Unmetered consumption”, and "Ineffective
water" etc.

Planning of specific survey and study for NRW management

Formulation of NRW management plan and monitoring the progress of plan

To formulate 5 year/10year NRW management plan and monitor the progress of plan, if requirec
the plan should be revised.

Checking and study on the causes of inaccurate monthly meter reading data and guidance for

collection

(<

To check the accuracy of the data of meter reading of each Township with Township staff, anc
prescript and perform corrective actions.

Study of water charge collection rate of each Township

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

Analysis of water meter condition and reporting

Quarterly Analysis of revenue water on the basis of monthly meter reading

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

Water flow measurement of main distribution system

To measure water flow (by Ultrasonic flow meter) at fixed points periodically by main water
distribution system in the city.

To analyze the water balance between the water supply and demand, and provide the informatior
to "NRW Planning and Monitoring Section".

Establishment of "Model district for water flow measurement"

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

Leakage patrol and detection

To formulate an annual leakage detection plan.

To detect leakage visually in the daytime and by using detector in the nighttime.

Instruction of leakage repair and inspection on site

To instruct township to repair the leakage detected, and inspect the repairing work according tc
guidelines prepared.

Leakage repairing



Activities for Overall Management

Activities for Institutional Management Activities for Non-Revenue Water Management Activities for Water Quality Management

i %)

Interview to YCDC Training Center | °

Ground survey on customers

Boideal s R ek RS MRS

Discussion and suggestion

41



Inauguration of Laboratory for Water Quality
Monitorin

No Measurable Parameters Units
1 |Total Coliform MPN/100ml
2 |Fecal Coliform MPN/100ml
3 |Taste mg/l
4 |Odor mg/l
5 |Color TCU
6 | Turbidity NTU
7 | Arsenic mg/l
8 |Lead mg/l
9  |Nitrate mg/l
10 |Manganese mg/l
11 |Chloride mg/l
12 |Hardness mg/l
13 |Iron mg/l
14 |pH mg/l
15 |Sulfate mg/l
16 | Total Dissolved Solids(TDS) mg/l
17 | Calcium NTU
18 |Magnesium TCU
19 | Nitrite mg/l
20 [Ammonia Nitrogen mg/l
21 |Electrical Conductivity pS/cm
22 |Total Alkalinity mg/l
23 |Salini

ESTABLISHED IN 2014 JULY

42



‘ Human Resources Development

Course Number of Number of o' ¥
Courses Partlclpants
159

SOl It Y
- New Staff for Engrneerw ' e~

N St fff Clerk
Nlﬂe“;lhhilﬂ”lor - [ ¥ m

ﬂf et o R
e =W

AR !NeWIStaff for Worker

28

" &8 (DI Scal_t'db“‘
o0 Opefawf!l

/5= Townshlp Offlcer




Public Awareness Program

23 February 2022 « via Zoom



Implementation of Training For
Management
- Training Center \ On Job Training (OJT)

‘EICDIC Acquire basic knowledge

nen and technique of NRW

eer
: Piping Work
1 (New - Replace)
: O/M work
i / (Survey - Repair)
1
I -
1 Keep and develop
i knowledge
: and technique of NRW J
|
1 Piping Work
: (New-Replace) |
1 o O/M work
v > (Survey - Repair)

=
Training for

« Water Leak Detection & Branching Method
» Pipe Jointing & Management of Regulating Valves
Water Pressure Test & Leakage Repair
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‘ Future Vision (32§5005¢4130§:3|03)
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» Transform to AMI Water Meter System
» Improve SCADA and GIS

» Strengthen International Cooperation

» Continue Capacity Development & PR
> Integrate Water Resources Management
» Sustainable Development

> Resilience of water Facilities







