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Water Our Water Works
Resources

1. Water Supply System
2. Sanitation System

Waster Water o ‘ Water
Treatment e Y Treatment

Waste Water Water
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Water
Distribution

Water
Distribution

Electrical & Administration Quality
Mechanical & Finicial Control &
Engineer Management Development
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Yangon City

Largest City of Myanmar (Former Capital City)

Location Latitudes bet. 16°45" and 17°N
Longitudes bet. 96° and 96°15" E

Area 794.4 km?

Population 5.21 million
(2014 Census)

Pop. Growth Rate ~2.5%

Max. Temperature 37.5°C in April
Min Temperature 17.8°C in January
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PUMPING
STATION

PR 2

«Daily Water Supply
*Pump & Motor

*Jncnto, Clrrripe, 1o MG

(17 Miles to Theln Phyu)IL

766 Inch ¢, P Pipe

90 MGD

\ £ Duty
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Ty ¢ B\ G ,
'nst‘-ructed Year 1992 * Nga-Moe-Yeik
".whed Year ;::‘;_ -,"__1.995 Reservoir

‘ment AIEa. 4 160 Square Miles
i *17.19 Square Miles » ‘
48791 Million Gallons e , B

45538 Million Gallons
107 ft :
81 ft s
130 MGD

: 2 ' PHYGYI Voot Vet 4
WTP_ (90 MGD) = 1
15t PHASE :23.12.2005(45 MGD) ! i

2°d PHASE: 26. 3\2014 (45 MGD) |

Breadth- ( 4'), Height- (3'6"), Number- (3 ) Nos.
— - —

X . ' Open Channel

" YAEGADIT VILLAGE

B 263.3ARCA |
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o Gao='95[§8° Filter Media
Pol AIO?' = Chl° id Anthracite (0.7~1.6 mm) = 200 mm
oy Aluminium E.hioride Sand  (0.5~1mm) = 400 mm
2

(PAC) Gravel (2.5 ~ 54mm) 00 mm
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Sedimentation Rapid Sand Clear Water Transmission

D el Basin Filter Reservoir Pump Station

Pre-sedimentation Intake Pump Sedimentation Rapid Sand Adminstration
Pond Station Basin Filter Bldg (ongoing)
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sl e Pumping Well Basin Filter Basin | \ Outlet
) Flow
Pond Station Clear Water Transmission

Reservoir Pumping
Station
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DISTRIBUTION PIPELINES MAP (2015)
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DISTRIBUTION PIPE LINES MAP (2022)
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(2020)
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Set up
(2015)

Waste Water Quality Laboratory
Training Center for NRW Management

Set up Water Quality Laboratory |
2014)




Improvement of Water Quality Monitoring and Management

Measurable Parameters Units WHgt::‘;ifgnes Stgp;ida’\lrgv\\/’zlge
otal Coliform MPN*/100ml 0 0 in 100 ml
E-coli MPN/100ml 0 0in 100ml
3 Color TCU* 15 15
4 Turbidity NTU* 5 5
5  pH 6.5-8.5 6.5-8.5 | ‘ Y ,
6  Salinity psu* 0.5 0-0.5 - ~ d = 1
7 Total Dissolved Solids(TDS) mg/l 1000 1000
8 Electrical Conductivity uS/cm - 1500 T R J
9 Arsenic mg/l 0.05 0.05
10 Lead mg/l 0.01 0.01
11 Zinc mg/l - 3
12 Copper mg /I 2 2
13 Sulfate mg/l 250 250
14 Iron mg/l 0.3 1
15  Manganese mg/l 0.5 (!
16 Nitrite Nitrogen mg/l 3 K
17 Nitrate Nitrogen mg/l 50 50
18  Ammonia Nitrogen mg/l 1.5 1.5
19 Total Nitrogen mg/l - -
20 Total Phosphate mg/l - -
21 Total Alkalinity mg/l 250 30-250
22  Total Hardness mg/l 500 500
23 Calcium mg/l 200 200
24 Magnesium mg/l 150 150 ;
25  Chloride mg/l 250 250 . B
26  Residual Chlorine mg /| 0.2 (minimum) . *MPN= Most Probable Number, *TCU= True Color Unit,

27 Total Suspended Solid mg /I : ) *NTU= Nephelometric Turbidity Unit, *Psu= Practical Salinity



Improvement of Water Quality Monitoring and Management

Number samplin Number of
Category Location of fre upencg sample/mo
location q ¥ nth
Gyobhyu R, Phugy
Reservoir R, HIaw.ga'R E] monthly 3
(Analysis in
laboratory)
Supply
TG Tutlcle \'NeII ThYanghonpz;uk,th
YCDC piped (Main aephyu, sou 45 Monthly 45
water Dagon54, South
water
source) Dagon107
Raw Aungtagon PS 1 Monthl 1
water PS gtag ¥
Nyaunghnapin
: WTP Raw water 1 Sl 1
Sampling Location Monitoring item Nyaunghn
apin WTP Nyaunghnapin
Daily: Water temperature, pH, Turbidity and Color WTP Treated 2 Weekly )
Gyobyu Reservoir Waterworks "
Weekly:TSS (Sampling) facility
Daily: Water temperature, pH, Turbidity and Color PS Yegu PS 2 weekly 8
Phugyi Reservoir
Weekly:TSS (Sampling)
Tube well 33 TS (404Tube 404 Every 4 101
. _ wells) months
Daily: Water temperature, pH, Turbidity and Color : :
Hlawga Reservoir 1 sampling point / > Every 4 8
Weekly: TSS (Sampling) Consumer - Ts months
: . : : F ints in TS 4 Dail N
Daily: Water temperature, pH, Turbidity, Color and Residual chlorine* SRl ay By TS staff
Baseline
Yegu PS Residual chlorine monitoring is done at After chlorine injection point. e e | mrEn e,
. 3 Monthly 3
Klv: I future water  water Kokkowa river
Weekly:TSS (Sampling) source
Daily: Water temperature, pH, Electrical Conductivity, Turbidity ,Color and Jar
¥ P P Y ¥ Total number of sample (178 x 12 = 2136 /Year) 178

Ngamoeyeik WTP &

; Test
Lagunbyin WTP
Weekly:TSS (Sampling)



Water Quality Improvement (Disinfection- Chlorination)

Operation‘Hours <& |
Maximum Dosing = ! Legend
M —— e ] d i { \¢ ) \ [| Proposed WTP
Design of Capacity, 10 kg/hr \ | @ edstingwre
‘ETM‘ C t t ‘ — @ \ el - / 1 ProposedSR
esign|Concentration: T o 4 o s
&

ReS idual m 8 Qﬂ @ @®  ExistingPump

| - - \ \ 3 n Project site for
l ! P ) \ \ "=/ Chlorination facilities
‘ / ——— Proposed Transmission

/ ) P . ) /

/ o o = o v s N N\ 4 Existing Transmission
| s y \

- \

"
»
E
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System

Input
Volume

( G§lGO:GOg
(0]°e]a's) )

Non-Revenue Water Management

IWA (Internationl Water Association) Standard Water Balance

Authorized
Consumption

C °
{eplyHelel=lob};

N

3%)

Billed Authorized
Consumption

(Gelegseqoeﬁeaao

Q:8%)

Billed Metered Consumption
(eq(?s:eqaqﬁeoao Sooo@cf:o%:@?)

Billed Unmetered Consumption
(eq(?s:eqaqﬁeoao 8009(}:)(’33\9)

Revenue Water

(eqeqo94)

G20266)0EICD)

Unbilled Authorized
Consumption
(ee@zeq&eqﬁewo
20:2¢)

Unbilled Metered Consumption
(Gq(%zeqaeqﬁewo Sooo@cf:o%:@?)

Unbilled Unmetered Consumption
(Gq(%zeqaeqﬁewo 8009(}:)(’33\9)

Water Losses

(6930:4):9)

Apparent Losses
(83803661:3961&}:]&’3:9)

Unauthorized Consumption
(oosp:eoéesp‘?s@ﬁ)

Customer Metering Inaccuracies
o (0] o o N\
(602005076 ©4)6200 6§20:06)

Real Losses
C o o
({atloal=lopks oyH )

Leakage on Transmission and/or
Distribution Mains

Leakage and Overflows at Utility’s Storage
Tanks

Leakage on Service Connections up to point
of Customer Metering

Non-Revenue
Water (NRW)

(eqzeq9094)

G20 G6)0EI)




Non-
Revenue
Water
(cqB:cqp0a§

G202 G6|0EID)

Unbilled Authorized

Consumption
(eq?gzeqoeqeﬁeoao

ooep:occ:eqof?:@g)

Non-Revenue Water Management

Non Revenue Water

ce

Such as Pipeline Flushing, Washout, Fire Fighting, Utility Use(FOC)

N

o ¢ C < Q < C ° C N o
(LI?(TJG&)o@CoI 39§ODQ?UJ cal GaODUDS].DOaCG’BO?o@[@CoI 339@3?0@3%6{]00)

Water Losses

(eaepqeg)

Real
(Physical) Losses
(00de0 30:4:26)

o L JU UL

Leakage on Transmission and/or Distribution Mains

(e 88056@° 28C © @Qcoe :300ape caudd66)
S].L"L °eﬂ °§° q. '% GT’L eﬂ“? q TS

Leakage on Service Connections up to Customers’

oc cOo _¢ Q0C
Meters(3s6230500042:¢ 6qu0eR)

Leakage and Overflows at Utility's Storage Tanks

(§4p2y eadi)

Apparent (Administrative/
Commercial
Losses)

0 o o
(©2990:66)232680:6):9)

Unauthorized
Consumption

[y o N\
(02§200CE6)20:99)

lllegal Connection(eg:a305(gE:)

Meter by-Pass(8omoeg,¢ 9305(g¢:)

Meter Tampering (8o3oq|05e0(g¢:)

Metering Inaccuracies

Q o o
(602005070 6§20

N

Ge2p:8¢)

Under-Registration(ogog(g€:)

False Reading (¢2:005(g¢:)

Data Handling

Errors(ocopg




Non-Revenue Water(NRW) Management

North Okkalapa
(YCDC) (Ongoing)

" | /‘ "‘-A:
e IR

Yankin (T.A Pilot)
(Ongoing)

e ecoagéadiiRacagRy|es: &3 &:qp:



Non-Revenue Water(NRW) Management

e eroagadegecypRy|eqEdoa§390Conssemyat:

Q . o Seo Q. Q. S.(Q e S <M
eplevl=E ) - GROPIGE0R$:OMOCE eqe,@§o[gto§w| qﬁ%o?c?[g[ou
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Non-Revenue Water(NRW) Management




Non-Revenue Water(NRW) Management

cqd2a0C2003C20m(gC:

Total Flow = 39.77 MGD

Flow[m3/hr]
m3/hr | Velocit
7200.00
Average Velocity = 1.844 m/s
7100.00
1.793
7000.00 ms 10% | 15%
Released Valve 20% Opened pened Opened

1.7500

09.01.2021 10.01.2021

] 160mm @ HDP

Total Flow = 0.24 MGD

Avg Flow = 45.5 m¥hr

Avg Velocity = 0.72 m/s




Non-Revenue Water(NRW) Management
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Non-Revenue Water(NRW) Management
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Non-Revenue Water(NRW) Management
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Transmission Pipe Line §cf: Distribution Pipe Line qp@ce
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Activities for Human Resources Development

Num‘of L
Participants &

New Staff for. Engineer \ "
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Research & Development

Planning for Each Pilot Filter

Content Gyophyu Filtration Hlawga Filtration

Survey Analysis, 2017April ~2018March 2018 August
Discussion & Design

Install & Start Operation 24.5.2018 5.9.2018

Check Pomts
Flow Rate
Water Quality(turbidity,color,pH,temp)
Visual inspection (filtered water & air Bubbles)
Filter sand sieve analysis




Research & Development

Basic Design Parameters for Direct Filtration System

Type of filter Gravity Type Gravity Type

Filter diameter
Filtration velocity

Component of filter media
Size of media, U.C & depth

o A W N

6  Filter gravel & depth

7  Water dept; above surface of
filter media

8 Type of washing

9  Wash condition(water rate & I I

washing time)

ALH=3ppm

NN



) Research & Development
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Activities for Public Relations
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Water is treated at water treatment plant
through several processes and the clean |
water is delivered to Yangon City




Activities for Public Relations
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Damaged maters without meter Long Service Pipes (Spaghetti pipes)
Accuracy

e it il - G

Aged Pipes Low Water Pressure Leakages at Transmission Facilities




Performance Monitoring Systems

Benchmarking

Benchmarking Initiatives

L

G e

IBNET (International Benchmarking Network
for Water and Sanitation Utilities) (4,400

utilities from 135 countries)

IWA (International Water Association)
AWWA (American Water Works Association)
JWWA (Japan Water Works Association)

SEAWUN (South East Asia Water Utility
Network)

Categories of Pls
IBNET: Categories of pls

Process * Process indicators



° Performance Monitoring Systems

EDWAS(60) EDWAS(15)

Key Performance Indicators (KPI) ’ Management KPI

EDWAS(164)

_ Performance Indicators (PI)

Summary Data Sheet and Ratio Calculation for PI

L5

Data Sheet

Production | Transmission & |[ Water Sales& Finance Admin/HR
: Distribution Quality || Collection
\_

Nyaphnaping (Ph1)




Performance Monitoring Systems
Management KPI

Symbol Indicators

er Supply Service

5. Sales & Collection =1 Service population '000 inhabitants

Planning Section S2 Total connections Nb.

Service coverage rate %

Service coverage rate %

. Production & Transmission

Ferformance Indicator.

PT4-4 |Daily average total production Seikkan| Yankin | Tarmwe

Data
Households = = |3, Distribution & NRW ‘
Tota_l populatlcn_'u inthe 1801|  BETO0
Senvice population D17 NRW Ratio % 209.23(  BUEE[ #OMWO!
Total number of housel 320[  ME2

The number of househo q q q ] H 46 33
Puerage rumber of perd O D23 The number of repaired pipe breaks per pipe length Repaired Nb./km/year Y ] AT

Length of transmission li | 0] ERTE
Lenathof distribution ng e er Quality : 17136
Length of total pipeline || [ 127) 24002
Length of old distributio Q7-1-1 |C li ti f thi ter test i ter faciliti D 5.130
Cength of ransmission -1- ompliance ratio or montnly water test in water racilities (turbidity) i
Length of netwark, dizco 0.23
Length of netwark, adde 0
Average age of transm Q7-5-2 |Compliance ratio of monthly water test at tap water in TS (Residual chlorine) * 100
Average age of distribut Bk
Leakage
1| The number of leakage

]
2| The number of ieakage 1 5. Sales & Collection g
2
]

3| The number of leakage

4] The number of pipe bre4 9 C15-3 |Operating metering ratio (by total connection)

The total number of wat #3868

1

2| The number of watermd 10 C20-2 |Collection ratio in amount fgas
3| The number of water mey i 1564
4
i

The number of water m - 1]
The number of repiaced| 6. Finance 0
D5 Water supply

| wetage hours ol water) 4 F6 Operating ratio (Operating cost coverage) %

2| Customers with continul

13

B Ratio

= Panlvin

Seruine cousrans 1 2 Flo 3 B]
» W[ Jan JFeb /Mar ~ Apdl /1 Average revenue per m” sold Kyat/m® water sold

d
F12 Unit operational cost for water sold Kyat/m?> water sold

Domestic (Flat)
Departmental (|
FE (Flat) 7. Administration & Human Resource

Free of charge
g1

14 H8 Training period*number of trainee/Total staff Person*day

15 Total staffs number/1000 connections person/ 000 conn.
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Greater Yangon Water Supply Improvement Project Phase-1 , MY-P5, JICA ODA LOAN
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Sedimentation Rapid Sand Clear Water Transmission

Dividing Well ' [
Ividing We Reservoir Pump Station

Presedimentation Intake Pump Sedimentation Rapid Sand Adminstration
Pond Station Basin Filter Bldg (ongoing)
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Chlorination | Coagulant
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Post-

Chlorination
Inlet L — i i &
Flow N
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- - / I .2 3 N/ Out].et
\; A e . — . . : Flow
Pre- Dividing Sedimentation Rapid Sand —
sedimentation Pflntalfe Well Basin Filter Basin | — R
mping
Pond Station Clear Transmission
6 Nos. ( 4 Duty / 2 Standby ) Water_ Puml?mg
33.15 m3/min( 10.5 MGD ) Reservoir Station
132 kW 4 Nos ( 3 Duty / 1 Standby )
16 m(Head) 45 m3/min(14MGD)
750 kW
,,,,, 67 m(Head)

sedimentation |
Pond

Transmission

Pumping
Péltmtl-)ing —- Clear Station
1 [0)1] et TN : & &
Dividing - &Y AN, R Rzzealf\?(l;ir
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ICB 01 (Construction of Administration Building, Disinfection Facilities,
__SCADA System, Service Reservoirs and Pumplrlg_S;tatlons




ICB 02 :Construction of Treated Water Transmission Pipeline

REATER YANGON WATER §
PROJECT 1




ICB 03 : Construction of Bago River Pipeline Crossing

Driving
Shaft

Bago river

1.4 m Diameter
814.59 m Length
DIP DN 700 ¢

8 m Di 5 m Diameter
m Diameter 59 m Depth

46 m Depth



ICB 04 : Construction of Water Distribution Networks
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Water Supply System in 2040
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Master Plan for Yangon City Water Supply System

Future Service Level Targets in Yangon City Water Supply System

Target Year

Performance Indicators (PIs)
2025

Non-revenue water (%) 5 ) 35

Leakage rate (%) 50 R 3. 25

Demand coverage (%) 32 43 : 60

Served population (million) : 2.6 ) 4.1

Walter consumption (gpced) : 5 35

Avg. Supply Pressure (bar) 0.75

Avg. Supply duration (hour) Shrs.

Water quality Potable Drinkable




reater Yangon Water Supply Improvement Project Phase - 1l (MY-P19), JICA ODA LOAN
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YCDC Portion Landfill for Kokkowa WTP

1.

2. Access Road and Bridge
3. Electricity Facility
4

Distribution Facilities for Zone-9

JICA ODA LOAN Portn.

T

Kokkowa WTP 60 MGD

2. Transmission Facilities to Zone-9 S/R

3. Transmission Facilities from Zone-9
S/R to Zone-1

4. Distribution Facilities for Zone-1 Low
(by Gravity)

5. Distribution Facilities for Zone-1 High

(by Pumping)



B : Scope of YCDC Own budget
. Scope of JICA Loan Project

Abbreviations

WTP: Water Treatment Plant
SR: Service Reservoir

TP: Transmission pipe

DMP: Distribution Main Pipe
DP: Distribution Pipe

DMA: District Metered Area

Kokkowa Water Supply Project

DMP L=43.2 km
'DP L=636.9 km

Kokkowal: 60MGD

Hlaing River
eld method

““GyobyuR. 2ZMGD N
Proposed WTP
Nyaughnapinl: 45MGD

Nyaughnapin2: 45MGD Existing WTP
Proposed SR
Existing SR
Proposed Transmission
Existing Transmission

(High Zone
DMP L=22.9 km
DP L=212.0 km

Repair of Kokine SR 20 M
DMP L=38.5 km
DP.L=218.3 km

DMA=18 Nos.
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Questions & Answers




