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BRAREIZE Y ZNNEE TH D,

AFTE T, =y 37 HKIEN S OFKZ B OBRUKHL TR L, BRI HRLKR > 728D
Bk L, KEDOEE(LZXD, BEAFARAE L EFARINTEHOTHLO5EHmEHEHT 5
— 7. BOKEMEPRIEENE S TWRWKRES D= U 712 L TRUKE M Z 3HE 5,

(2) FrEI%M

B> —2 9 ICBET 232 FRICEMT 5, BIEOKAKE LRITBIE 3% CTHH A, 2025
HFAZ 45%., 2040 AR 75% ERHET 5, AN THEME N TEOREIZHE, — H R R /KEITEE
? 1 MGD 73, 2025 £ 19 MGD, 2040 4E(Z 49 MGD ~#413 %,
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# 6-1 ELAKY —1 9D 2014, 2025 KO8 2040 4E DG K EHEIHEE
G 2 . —H&EKE | —BHEKEB
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FA % FA mld MGD

2014 688 3 21 5 1

2025 769 45 346 85 19
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2025 K TN 2040 D = 3 UEKIGORRKEE, Bk Y — 2 9 BlKH~EKT 5, AREHET
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6.2 Bk - BlAKR Y T OFHE

6.21  Edkih

AKX K50 DK SN DK E I - BlKIFEET 572 DI E T 5, LEREFERERIXA
POTEEOECICE SN BLETH LI, Y IrTHICB T 2FEREOEEHZ— O
T BN LD, RIKROZEB &7 372 OISR 8 BERILL L& 35, Blkihi
YCDC AT 5 ARNICEZ L, YCDC OEFHICESEH TRoMED & LT, iKitho B
TG - EREICFIT 5,

[hEF% D RFRL S IA]
e  YCDC DOZ\[EH Hh
o G EWEEMOM T2 Y — b
o KR TE o) — g
e i AF : SCADA N Xk 2 EEhF
o Uit : SCADA HlfEINC L 2 EEI (W EH)

ALK A B« — Hae KA/ B X (8 IRFfl/ 24 i)

o  EARRUTHAR  —HRKKBKED 1 FEES
o Pl AKMAEE : KR THEFAL 122MG L5 (FEOHERICED),

# 6-2 YV—r 9k BEEOKRT

IHE 2025 2030 2035 2040 iz
Bk —> 9 OFd/KE (MGD) 19 26 35 49 | *
Bl —> 1 ~DOEKE (MGD) 37 60 65 26 | **
> — 2 ~Di%KE (MGD) 22 89 165 | **
Bl KV ER 2 (MG)
Bk Y — 2 9 DOFELKE*D 8 K] 43 + Bl
K =1, S — A D EKED | 78 12.1 18.1 243
FFRT57)
o 1B : 2025 4
U Al
Bk 2 #EMG) 12.2 12.2 24.4 24.4 2 HLH - 2035 4
o 29 ;2025 4
y wh=z= =
Bk 3 B MG) 8.1x2=16.2 16.2 243 24.4 3 HLH 2035 6
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HL : JICA FH4 [

6.3 EEKEBEOFHE

BlKARE X, BlKAR Y 7 &% DMA Z /558 Th D | AR ~DFE/KIZE DMA IZH DR/ NE D B
T %, BAKY —2 9 % 27 D DMA (6.4.1 EizR) 125305 (RY — 2 OMFEMAINLES
LANT7a—2kEte ) TITBKIXIESN) . & HIZ MP GHE & 1372 5723 YCDC OEFFIZ LD |
FA4 INOWEIZEH %D Kyimyindine # 7 > ¥ 7 ~bh kKT 5,

2025 F KL TN 2040 FEOFTFEFER 19 MGD KLY 49 MGD #Hd/K Y —2 9 O DMA ([ZE 53T 5,
2014-JICA 7KiE MP |2 X AUE, SFA /K Bk L CTIHAKEITN 17%TH Y 58D 83 %ITFIEH -
HEFERROANERATH S, KERDITE Y, 2025FEETOANAE, Uy vy 7OFRLIIHD
U— RBEIMmL, fafn (1 ~7 22—/ 080 fthy) 26D LWE L, ZDHIZ, ¥
Ty TIMEERDO KOO T — RIZBW T AABEMAE LT 560 LET 5, LERATOK
TEBEITHHKOBIEOKERENORET 2, ZNOORELZEZE L CHREEEL % DMA I
B9 %,

FAkEOORIT, ~—¥r - 74 VT AAXEMHH L2 EPANET2 OEMMEITIC L 0 ikET 5,
e/ NEKER OKIE) 1. DMA OAD T I8 mIZiRET D, D 2025 4K O 2040 4 DR it B &
6-2 KX 6-3 IZFENFIrRT,

REHAREAT OFE T BOKARE O AT 2025 KON 2040 FEOFTEC L D E L, TR RIC XL 2%
DIER « O %Z TR ITRL, BROENMNEZX 6-4 KN 6-5 I2ENFrt, £7-. F£IZ 2025
R TN 2040 AEDFECKARE OF IER 27”7,

BETFAE DRESINE 2025 A= ) TN 2040 AFOFFEEICHHE L TR 5T, Hri- 2R/ EREICIZE D IAD 20
7o, BLRHTRRE M A GHE T 5, BKARE O DRIE, 2025 FEOFEERICR LT, BE%E ¢ 300 mm
DEEFRUTKS L TIE ¢ 800 mm & 72 V) | BERRE ¢ 400 mm D FEEHIT5F LTI ¢ 800 mm & 72 %, BEAFH
¢ 400 mm & T} ¢ 600 mm OEMEIL= 7 U — NEDOT- D YL 2 BEET 5, BEE ¢ 300 mm
132002 FFIZRR B S A7 PVC B CHBGHIE LUWVE RO 7260 - RBKERICEZ D 5 6 D & T 5,
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F 6-4 2025 F KV 2040 FEDEIK Y — 2 9 DEIKARE DFHEE R

aft | BEETEED | EHAWREZEE | FkE0IEE | ke OERE o

(mm) HIER (m) | REDIEE(m) (m) (m)
RS 300 mm 1% PVC L 2002 4F

300 13,691 921 | Ak, DRITEKAE & L CTHESHAR
DT DEKE T 5,

400 1,095 0 4,164 2278 | 27 U — NEDTDFERE
2025 4F % C Kyimyindine ~®DHEl/K

450 6,743 1,519 | & & LT, 2025 4FRLIRE T Ed K
V=10 12810,

500 7,894 1,735

600 6,086 0 1,376 3,329 | 27 U — NMEDT-HFEIE

700 399 2,894

800 4,545 5,897

900

1000 4,180 1,849

1200

1600 883

2000 198

&t 7,181 0 43,190 21,305
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Pressure
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m
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20.443.05
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Velocity
0.01
0.50
1.50
2.00
m/s
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6.4 EK/NMNEEE

DMA DEH
DMA

6.4.1
(1) B

DMA %, BiKk Y —> 9 NOBELE K% HEJIC

[FIHE L

. DMA ~®Ofi A& DMA WO FEEE L O L#kiz

. DMA ~Oi ANEZ B

i BT bOTHY

£V, DMA D NRW ZE=4—79%

ZLNTED, DMA ODKRE ST, UV— ROKFBEOEINNAE S R KBS 2B LT, #i%
7R B OF S S . AFHETIEE TR E DIZEHET 5,

DMA OB FUTEEREELD L G & & BFERK 2 X 572
HEfi . MOMTBI 2 B L TR %5, FRIORT XD

D OGRS 3,435 1R & 72 B,

. HUE O
L BEKY —r 9

HORPEKES . B, Ak
ZEIT5H DMA ¥4

F 6-5 2025 FITRT BEIK Y — 9 D DMA FHE

2025 FEDFETE 2025 FHa7R A A HEERG AR DMA 4 ) O SEIFE K
(m’/d) (MGD) (TAN) () * ¥ (F)
86,374 m’/d, (19 MGD) 346 79,000 3,435
DMA %% KA A—F—= FEACIR LA FEIK A — H —BEGE D
(7 7 BB L O%ERT eI sk
HE (#) B () g ()
23 23 79,000 79,000

T HEEHR KRS 4.38 A/F
High - JICA FRA

(2) DMA N DEEK/INE

BT IC X DEKEMO OZHIER 2 FRIOR L, FRICE/KERMEPB LY DMA O2KZHHX

Y, MM OREOBIE, SIS H LWE

Nz

HOb N DBERE K Z R L T2,

% 6-6 EAY— 9 DEKEDHELE

% BEIET BB DAL | fE AT RE 7o BEER FHE DIER Bl /K O FHHFRAE
(mm) & (m) DIEE (m) (m) = (m)
H @)) 3 @+3)

50 27,179

75 0 31,395 31,395

100 0 35,327 577,513 612,840

150 0 32,540 33,834 66,374

200 17,821 17,821

250 6,482 6,482

300 9,570 1,256 10,826

Total 27,179 108,832 636,906 745,738

HL : JICA FH4 [

6-11



I v —[H T T BT LAk
(7 x—X2) e T F I e L— N

Hi : JICA FH2 ]
X 6-6 B —2 9D DMA - BiAKE DX

6-12



I e H Y T H T LAk FE
(7 x—X2) e

Z AT LAN— P

6.4.2 SCADA
SCADA 11 4.4.11 &R = &,
SCADA OEHIEBRIZTTEDO LB TH D,

# 6-7 FEdAKY— 9 D SCADA OEHIAH

H H P Mo
g A Y — 2 9 BRI kR 7 1 =0
VXIVA 1 2 Ft
KRR EA) 1 2 Ft
KRR () 1 4 Ft
Bl ket (i) 1 4 Ft
V' — 9 Bk HRE | REOK AT B 1 4 Jit
NI & 7RIS H 7 B 1 7t
B 7K e HH 7 B 1 4 At
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WK 1 7 Pt
VAR 1 » Pt
£ DMA O AH viERr, KT 23 DMA

A ¢ JICA T8

6-13







I v [H T T LAk
(7 x—X2) e T FI e L P

BTE BKESR (FAKY—21)

71 HERE

FlAKY —> 11X CBD BLIUR DX Uy (X 3-8 BH) NORINLTEY., £ XU AHk
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KREBEOPE A KD ITIE, ED O EFH A MLETH D, AFHAE T, FfEAK Y — 2 NOKEN
BROERALE LT, BKMBROREEHZFE L, S5, Y —ramX, KXIZHT, KR
D IFALE K%,

711 BRE P~ RAEZ—FF DL Ea—

2014-JICA /KGE MP TiX, #Hi7z72/KRE LCay a7 JIERFE L, 2 v a7 EKEROBEET 5%
KR DR A FHE LT 5, [FRFC, BEfFE Y M7 VBRI ZSE T 5 & L biz, flky —>
1 BXICEKT D720 DR 72 REKMIC IR T 25HE TH 5, —F7, Bk —r 1 KK~
OFLAKIZ, BEFa DA VEOKIOFHANFE I TS, 512, @K - EXKO =D ORKEN
FEINTVD

B OBAKM A LB OBUKERELZ TRICRT, BfE, =n—H, Yata—, TETORKH
FROKIT, BERA = 7R 7G5 LTRK Y — > 1 MRS TV D, Hi% MP IZ L,
G A CEKMASDRKET, BT D 2y a THKGOKERIZED BKHR OK & 2 5
T E T, A = 7R TETEEIC 2030 FFEHE CHER SN D, [FFE TlIOEfik Yy —> 1
SORYPEKREN Ty 3 TEKRGOEKICEHR 2 Hiv, BEREA = 7R 753 IES N5 EHETH
Do
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Hii: METI 34
X 7-1 BEAKY—r 1 OBROEKERE

7.1.2 A = TR TBROBN
A2 TRUTBIZHDH 7T, YVabta—ipkih, o—FIFKMDOF KL N=y 7 7F %
KD KEZZAKLTHEY ., MZ 7 TREDE5T-ABEESNL TS,

[N 53R & IBRITHT AL, BRI, 2007 FICHRE SN2 4 BORTHRH O A2TH
EEFICEE L T\Wb, TOWN2HE 2 BT OR 70 ¢ 1400 mm OF 2@ U CREF =
T A UEKHLA~ 20 MGD & 25K LTS, b A EK D OBLKITFEBMICALET D Y 2 X
=Rl A R TR Y — > 1 ORI OTEI~FLK ST\ 5,

BoAk> —2 1 OFMNT., A = 7RO TEOIERZRR L 1T L0 EKIZRETIZ ¢ 1050 mm OE K%

BUTEHASNTWS, HRRSZ 7T HIZ, HH) 1964 FITEEE S 4L 1990 FFITHFT N TN S,
ZOND 4 ENPBETE LR TH D,
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7-2 A = 7R 7B LABEDOBLACIRIE OB X

A = 7R TBIZBIT D 2015 FEDOKET —F 2 FFRITRT, 3HKMOFANESS Z L 1CH

o, WEEOERAEIL S8 NTU, EHEIZ 2.7INTU Th Y . BiAKEIL. ik KE LN
iZHdEWNZ D,
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No Date Lab Code ‘éi" -._E = = ® = H " = N - = 2

=l E |2 | E 1 2l |z 2% 1=)]s_.6E8 S| £ | &

s ] Bl Si7] 27| S(7) S(x] E(7] gl Fiv] ol Sl Six) Sl olx] Sil7) Tlr| wmlr] @l7] <[T

1 WC-150130 7.2 35.8 705 52 0.05 1.38 4 9.62 6.710 Ni 4 15 0.04
3 WC-150158 727 30.2 60.6 32 0.02 0.00 4 4.81 4.790 Ni 4 17 0.03
5 WC-150196 65.98 30.5 605 48 0.18 1.16 4 4.81 8.630 Ni 4 12 0.03
7 WC-150104 724 35.5 705 52 0.04 1.61 4 9.62 6.710 Ni 4 15 0.04
9 WC-150245 7.30 35.8 715 48 0.04 118 ] 9.62 5.750 Ni ] 20 0.04
12 WC-150268 7.30 48.2 98.4 44 0.07 1.61 4 .41 6.710 Ni 4 13 0.05
13 WC-150208 7.02 47.6 958 64 0.18 019 8 9.62 9.580 Ni 8 15 0.05
15 WC-150211 7.56 3l.8 63.6 28 0.0 0.88 2 .41 2.870 Ni 2 13 0.04
17 WC-150354 757 50.5 101.3 56 0.08 1.61 8 11.22 6.710 Ni 8 24 0.08
19 WC-150366 737 48.3 96.7 T2 0.10 4.0%8 ] 3.6 15.11 Ni ] 20 0.05
21 WC-150390 7.24 35.5 T0.5 52 0.04 1.61 4 9.62 6.710 Ni 4 15 0.04
23 WC-150392 6.78 49.2 98.4 64 0.08 2.12 4 11.22 55.34 Ni 4 26 0.05
25 WC-150419 7.28 42.9 843 28 0.05 4.40 ] 4.81 3.830 Ni [ 14 0.04
27 27.4.15 WC-150464 7.11 52.1 106 72 0.04 235 8 8.02 12.47 Ni 8 354 0.08
29 5.5.15 WC-150597 7.28 42.% 843 28 0.08 4.40 ] 4.81 3.830 Ni ] 14 0.04
31 12.5.15 WC-150524 7.40 43.10 861 a5 0.03 3.58 4 35,00 | 3,800 Nil 4 16 0.02
33 20.5.15 WC-150545 6.79 5.73 11.5 88 0.17 5.40 4 11.20 14.40 Ni 4 58 0.02
35 26.5.15 WC-150555 T.02 579 11.47 80 0.17 5.80 4 19.23 7.66 Ni 4 40 0.02
37 2.6.15 WC-150619 725 57.9 113.1 T2 0.08 0.01 3.06 14 17.64 6.650 Ni 14 10 0.06
39 17.6.15 WC-150651 6.70 50.3 100.5 64 0.21 0.013 3.22 32 12.82 7.67 Ni 32 16 0.05
41 23.6.15 WC-150064 746 27.9 31.7 32 0.03 0,007 3.07 2 11.22 5.748 Nil 42 20 0.03
43 1.7.15 WC-150797 728 42.8 85.4 32 0.21 0.083 .25 2 6413 3.83 Ni 26 8 0.05
45 14.7.15 WC-150717 6.87 43.6 87.2 52 0.15 0.069 3.47 30 .41 8.63 Ni 30 23 0.05
47 21.7.15 WC-150740 7.08 17.54 35.1 56 0.14 0,087 2.45 32 B.016 | 8.630 Nil 32 12 0.02
49 28.7.15 WC-150756 6.87 43.6 £7.2 52 0.15 0.069 3.47 30 .41 8.63 Ni 30 23 0.05
51 4.8.15 WC-150874 7.24 43.0 85.6 32 0.16 0.046 3.37 34 17.63 1.899 Nil 34 16 0.05
53 11.8.1% WC-150816 5.73 36.4 72.9 64 0.23 0.050 5.53 18 16.03 5.74 Ni 18 19 0.04
55 17.8.15 WC-150835 T7.01 34.2 685 28 0.14 0.064 1.69 58 4.81 3.83 Ni 58 16 0.04
57 24.8.15 WC-150884 727 35.6 71.3 32 0.17 0.081 2.84 10 4.81 4.79 Ni 10 13 0.04
59 1.8.15 WC-150933 798 41.6 828 48 0.16 0.079 286 58 11.22 4.79 Ni 58 15 0.05
61 7.9.15 WC-150955 7.20 38.6 17.2 EL] 0.15 0.050 2.18 52 4.81 5.75 Nil 5 20 0.04
63 14.5.1% WC-150985 6.38 38.8 77.6 26 0.17 0.058 1.79 56 6412 2.39 Ni 56 9 0.04
65 21.9.15 WC-150001 7.04 36.9 75.4 32 0.15 0.081 382 58 962 1.91 Ni 58 10 0.04
67 28.9.15 WC-150922 722 42.% 82.1 32 0.1 0.072 2.94 4 4.81 4.79 Ni 64 16 0.05
69 5.10.15 WC-151089 6.90 40.% 81.1 48 0.22 0.064 3.05 16 8.02 6.71 Ni 16 8 0.04
71 13.10.15 WC-151030 691 30.6 61.2 48 0.32 0.108 277 48 8.016 3.75 Ni 48 9 0.03
73 18.10.18 WC-151053 723 38.3 T6.6 32 0.3 0.053 245 52 6413 3.83 Ni 52 11 0.04
75 26.10.15 WC-151098 7.04 4.2 £7.9 80 0.33 0.088 1.89 66 1.22 12.47 Ni 66 14 0.05
77 2.11.15 WC-151137 T44 H.5 88.7 48 0.36 0.144 3.83 70 8016 671 Ni 70 8 0.05
TS 9.11.15 WC-151174 6.54 45 88.9 40 0.38 0.160 2.00 68 8016 4.79 Ni 68 7 0.05
81 16.11.15 WC-151195 6.74 M6 88.9 52 0.4 0.107 3.95 68 9.62 6.71 Ni 68 2 0.05
83 23.11.15 WC-151127 7.14 H.3 901 36 0.66 0.227 4.72 70 8016 3.83 Ni 70 10 0.05
85 1.12.15 WC-151285 723 40.9 81.8 180 0.4 0.08 314 260 4008 | 19.15 Ni 260 50 0.04
87 8.12.15 WC-15124 74T 382 o 72 0.27 0.03 0.24 60 3.21 15.35 Ni 60 14 0.04

Hi# : YCDC

713 afA EKHDBLL

(1) #=

a4 UEKRHIT Y T REOE R EEK 40m) ([2H Y 1926 FIZTERK LK 90 40 KM
FEHENTWD, HEOEEELIZOW IR N Z N HE DD, YCDC (2 X5 LIRKILH
BENTNWRNEDZETHD, 201645 HIZv 2 v "y ~—Il L 2EREEW O 7Y
— NREERRER 21T o TR JEMESREE IR 36 MPa & oy 7e il 2 L QU

—J5. 2007 FEDTEIFIFIIL. TBIRAKIE 6.1 m DJEES 1.5 m ([CHERE L. ARVABEORD NHlE S
NTWD, HRIIR ALV GIRERESINTE OO, RAHEHDJFUK MRS S dufe < BR Y HEJE
IFAET D728, BlKMOEMRZRIERB AR TH D, WA ZLRRIZIL, HRGICBIT HEK
WEDBRENMLEL D,

F£ 72 BERabA UEKMOBE

THH 7T
SRR R ) 1925~1926 4£
FH R 559 7 4 — K X286 7 4 — h
i P AT =2 U — h




I v [H T T LAk
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HH ot
N 90,920 m’ (20MG)
IKAE HWL +42.7m (140 7 4 — 1), LWL +36.6 m (120 77 4 — )
VASES 6.1 m
TNE A = 7R TED D 91400 mm Hil
Niintank=g ©1050 mm $FEE © BT O Shwedagon Bk~

01050 mm $5EK5% : b mE v v
©1050 mm BFERE : W T mIA DTy

High : JICA FRAH

(2) THEERFH
I A EOKHLO FHUCIE Y = =& T U fd ki (1894 FRELE, K& IMG) B D50, Zhabr<
B> — 2 | ORI ORIER 2 TRICOR T, BAKMOFEEORHEBIZ S 57200
MR OB R E SEE &5 &, 2030 FE COMBEIZ T+ TH D, L LRNE, [FAFELRE
(TR I RIRERIAY 8 RERTICIA T 5, > T, Bl O Bl & 5 TR A 3
Thd,

K 7-3 A VEOKMOMERE OTERHRS

IH B 2014 2025 2030 2035 2040
Bk — 1 OfRESEE 44 MGD 54 MGD 60 MGD 65 MGD 71 MGD
T RR I R * 11.0 hr 8.9 hr 8.0 hr 7.4 hr 6.8 hr

* R R = Bl K MW AR B QOMG) + TR B E: MGD X 24 B
Hh : JICA A H]

(3) BkHDIA

ARHEIZBNT, 90 FLLEANCER SN OB LDBRE D H 5 2 I A »BLK OB &2
Fehi Uiz, Z OB, 2l A CEUKMOTA R O H &R 2V HOKMAZFH L, (KT L
KELZ K & Br72 LT,

FFBRIL, AT TH DA = VR TERAZL L, O hA VEKIO 2 »FTORATR, 3 7T
DT B U 724K BE CTROUK LD KN % 15 43 Z &I EHA L 7z, AKOLENESIE 2 FEEE O HIE 7 ik %
AWz, —oik, BiKHUIZERE ST D B — 7RO ERE, b9 — DI llE&T — 712 L 5
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() ZERIER L OB ERE

BIRBAG D72 D YESC & Oihafld YCDC DA 2 —7 L35, BRI & L CaTHEE
DORHRLFRLT D, TiEHOIZDr—7 AR E 2R EKY — 1 (B b I ARKM & T -
2y ) TIRENAFELERICERET AL Z & T — 7 VERO A U > b &R RBRBIE L
BAVUE BT OA T > a 3B 2720,

7.2.4 SCADA
SCADA X 4411 WD Z L,

Bid/k>—> 1 ® SCADA OEEMRIEHIZLLTO L BY TH D,
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I v —[H o T E T LAk g
(7= —X2) e T F I e L—

#& 7-14 BEAKY—2 1D SCADA DEARIEH

H H N2 &

Hh R A T I ABKIMODR T 17

IRNEEE 1777

Bl KRR (BEA) 17T

a B A UBELKHL Bl KRR ) 1 7P

(&X) TEATRBRE 177

TR TRBRE 1 77

B K E 177

IRNEEE 17 fF

BoKIRER GFEA) 1 7 Fr

- . KoK iR &R (Fi) 1 7 A

IR A 15

™ Wit 7 B 1

Bk AR o 7R 12

B KT 1 7P

£ DMA O A0 viERr, KT 37 DMA
High : JICA FHAE

7.3 EKEE

FRRARE I, 2 hA KRB L WNTEY FTUR YL 37 #2770 DMA (X 7-6 2/8) A0
ERESEBTHY . BEREOOZBEEDDIRNEIRE 2D X o BmFd 5,

TNIZ & D IRVERE ORI 03 6 B CTH Y | i b AMIO BRIFEE A ~—2 & L-Cfibit T
HZE0G, LEFOZMERHEZETL7-DIC, ZOARX—AT~OFRIMHZFET 5,
2014-JICA F7KiE MP Ti, FAEERIL, EEOF RN OHEN S 3m L F ORI ICHE S
HEtEi T 5, HEo T, BLAARE DIl Féiﬁ%#%%@m@ﬁk#é

FKEDARIZ, ~—FB o« 4 VT LAAXNEHH L7 EPANET2 OEMREMITIC X hikEd 5,
T/ NEKER (KJE) 1, DMA O AH T18mIZRET 5, KA OEE L. YCDC 23MERL L 7= GIS

SEEAR AR RN A AT S, FESOTFEEEIL, OB I NA—THHBEORERLET D,

Bk — 2 1 DEKARE DFRIED T OIAT - T2 BN OFEFR L LT, KX (= b4 EKH)
ZEHT791C, BX (Br hIfik) REE7-10 12RT,

FOKAE OO, RS, v— Fit#iE TREOK 7-11 187, FTRIORT LB BFE D% <
THLWVERICHE S TREIES N, SRS A TE BREIT T EN LD,
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I v [H T T LAk
(7= —X'2) e

T I LA—

# 7-15 EAY —2 1 OERAKRE DFEIEE

o | e | PORTEREL | HREDER | MRE DR | gk ot
mEES GAER(m) A DIER: KX 1 X SEE(m)
(mm) (m) (m) (m)

€] (2) 3) 4) (2+3+4)
200 1,181 1,181
300 50,898 1,647 5,836 7,483
375 1,750
2,368
400 1,439 | (823 1&X + 7,663 4,446 14,477
1,545 &1X)
425 1,371
450 3,357 252 252
500 546 893 (71X) 7,126 4,588 12,607
600 2,458 3,863 1,603 5,466
675 13,014
750 5,154
800 4,938 2,252 7,190
900 1,313 1,369 1,369
1,000 1,862 826 2,688
1,050 11,189
1,200 10,738 377 11,115
1,400 1,408 455 455
1,800 156 156
2,000 223 223
aEk 93,897 3,261 38,468 22,933 64,662

1 BERE DL ITEFMHELL TRV FEFET D,

HigE : JICA FH# R
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High - JICA FRAE
X 79 BARTROER (2hA U EiAM) OEAARE OB BB R
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I ¥ v H T G LK
(7= —X2) iy Z AT LA—

Hit - JICA FiE
X 7-10 RTNEFROEX (B2 b TNAEUKHM) OBLKAE OB R
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I v —[H o T E T LAk g
(7= —X2) e T F I e L—

I : JICA FH A
X 7-11 BABRTROER (24 fiKih) OEAREOHER (E). RORSTMERD
BX (ky FIAEAMEL ) OREAREOHER (T)
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IV H Y T AT LK
(7= —X2) g FrA T LA — p

FlARARE L— Mix, FTROSKERE O 7012 2 EETO KA OIERIE TIEN LT L 725, Sule
Pagoda & &IR VY L— RO O£RIE 1200 mm ThH V| SRR OEBEE DT O DFFRAINNE L 725,
F72. b O —HD Majid IBEEEIRVL— RO AT 600 mm THY . 2656 G RBRICEERN SO
HAINME L 72D, EH D HVHAN— A IR TE 5,

Y= RRERIT < O Sule Pagoda JE BT VBRIE Pazuntaung PN Masjid 18 & 15\ BB BRI &
REWrALE (04 ¢ 1200mm, L=200m) (£ ¢ 600mm, L=200m)
High : JICA FRA
B 7-12  BlKAE OBERWALE

74 EXK/NME. DMA ROEEFE

741 ERKHEER

BUEDOBUKMEIE, A = 7R TS OBKIZIN A2, NI RTET 2 H 7 & EEER L T 203,
AREHESTHOAKENTE, FFPKIIEH SR, £z, BEFORKEMIT, ARFEK TRIC
E, V=1 20 BEU3 EORUKEEFIT LTI Ko THEENZEET 5,
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I v [H T T LAk

(7 =—X2) Ffiie

T I LA—

7.4.2
(1) DMA D FHE]

DMA K OB/K/NE D &8

DMA X, FEl/K Y — 1 NOBEE/KE BRYIZ

[FIARE I

=X =T HENTELH,DMADKE S

JEL g

Z. DMA ~Dif AN B ZEH - fHT 56D THY |
Z. DMA ~DOfi A& DMA WOREE R L 2452 L1k, DMA 0D NRW % &
1. IWA TIZDMA 4 ¥ 500~3500 {: Z HELE L TV 5 28,
2B D EF LOBARNOBSENS . AFETIEZ OIE X 0 FHTRKEDICEHET 5,

B = 1 ORERKIZZ T o Z 0 Y7 THY | PEEEDPEE LR E LIHIEATH 5,

AL/KE DRIERNELS 72D X 91T
—J7 . mKITER A BERIZIR > TR Y |

—ODOBHOEFT S AV,

.DMA OEEFUIEEY L EEMOMICH DNy 7Y — LT 5,
> T, DMA OB %36

BEETDH, TRITRT LB, DMA YD ONFEFGKEIE, KX TR 5,400 14, & X TR 2,700

Hers,
# 7-16 EAY — 11EX D DMA FE
2025 7K A A At + | DMA Y1 OFEJHaK
2025 E D& (F ) HEERR AR5 () H% (FHIDMA)
168,202 m%d (37MGD) 452 103,200 5,432
KA A= —BM)=E | BAKRIHES LOEH | KA —F =GO E
DMA %t HrlET
B (#) BE () B ()
19 39 103,200 103,200

TE o MHEERGK M 438 NF

High : JICA FRAE

# 7-17 BAY—r1EXD DMA i

2025 fEfE/K A ot s . DMA 4 ) OS5 7K
2025 (E D EEE (T HEERG KA () H% (ZEIDMA)
77,282 m%d (17MGD) 215 49,100 2,728
KAOA—=H—BM)ZE | HBARIFALES L OER | KA —F —8HOHE
DMA # BB
BE (#) BE () BE ()
18 240 49,100 49,100

T MHEERG K 438 NIF

High - JICA FRA

(2) DMA N DEEAKE

EHAREATIC X AEOKE RO OBRBPNER 2 FRIR L, BIKEMEL L O DMA ORI %2 X
WRT, P ORMEORIT, BI85 LWE

%<
Gl &M T

(T, AKESRIED BH LWVE

ﬁ’ﬁlﬂﬁliﬁéiﬁb\o ;i“b
ELSDRKDIRER L 725120 TH %,
HraxE Ok 2 i 5,

WZHUY A F D BERE
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I v [H T T LAk
(7 x—X2) e

T AT LAN—

% 7-18 EAY —r 1 OEKE DOFHEILEE

T (=01 ~ AT X (£ k7RI BB D7
At s s
ne | BEEO EAELR(m) e BFAE R (m) A A 5 (m)
MY ==l S SIL A
(mmy | RS ORI BEE | e | mEo |
(m) T BERR A DIEE (m) DIEE Eﬁ(m) (m) (4+7)
DFIEfz(m) (m) (m)
1) (2) 3) (4) ®) (6) )

40 2,284
50 6,609

75 13,675 2,123 2,123 151 151 2,274

100 71,146 7,127 | 153,278 160,405 3,734 123,986 127,720 288,125
110 1,435
125 1,516

150 | 220,792 | 14838 | 42,068| 57806 | _ 2,632| 67.754| _ 70386 | 128,93
160 | 3,672

200 4,726 12,932 12,932 17,094 17094 30,026
225 19,181

250 3,714 9,185 9,185 3,122 3,122 12,307
275 2,609

300 473 473 473

&5 351,359 24,561 | 218,363 242,924 6,517 211,956 218,473 461,397

High : JICA FHA [

High - JICA FRA

X 7-13 BEiKY—v 1 DEKE KO DMA OFE X
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I v [H T T LAk

(7 x—X2) Hfie T A I e LA F
(3) #KE

%< DFRREIZB VTR & YCOC BER AL TRV, —H., FAERITKEIZ b oK ERT
BURAKEFEHAL TS, KFHETIE, 24 FFREFAKOEIIC IV | B/ 2 8H L 72\ EdK
B OESERRKEFET D,

Fo. FTRICRT ERBY, XU F o) 7 TORKEITERN CTRKE L # STV 5,
EEEO BN TP BEMLE L, RO FE RN S ORMAE & GKENEKKICER L T\ 5, #
KREEECIE, T DX D Pk AT T2 L BN H Y | FBAE ISR - AESSA CESAITIE
PERDPEA U THE KNG SN A FIREMEDN B D, TN EBET H72012, FKEIINNY 7P — R
SO EFHET D,

HL : JICA A
X 7-14 BEFOM/KERCIRI

Higl : JICA FH4A
7-15 8Dy 77— FORM

(4) KEA—HF—

ARFHACIE, 152,300 DK IE A — X — DR E A FHET 5, KB A —F —IZMEICEN, RIEIZH
HESZ WERBARP RV, F7o, ShioOMEHITRET 2 RETH D, KEA—F—DfH % T
WZRT,
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(7 x—X2) e T FI e L P

X 7-16 #IETBKEA—F —DF]

7.5  BKEVE X FHE

751
S

B DBk & B8R 2 FHE
Y 1DOBROEK AT A (X 7-17) 1F, K& < TR 3 2ZITmiFond,
A = TR TS OEEER K
A= TR TGN OLOEKE DA VEUKITZ I, [FELKHD & OB ALK
A VEKHDN S o T - NI HEK AR L TALK

ARFHENC LV K Y —> Lidm X, RKICHERK T 5, 2 O A 2 BFIC R 2 FIETE 7
W, EREIV R 2, ZOFIR, EEFHEAR TR, ok, THEEMATICONT. B
P ETR RS 2 T RSN T

1.
2.
3.

7.5.2

AFRAETEHET S DMA, &K, KOMEXKOFERICKE REENEC TN &,

VK R O KB OB LABEICSE T LTV Z &,

A = ZRTEPEINEH L TBY, o I ABUKMIC TR B KBEEZED 2 LN TE
% (DF Y ERAKSGICERD DR EREERR) T L,

A A VBRI, BRI O TR K OMERE D H B SN T, HESNRVRFIETH DL Z
Eo

AT w1 ay a7 EKED D DOEKE R

RKAT v FIZBT DR HEA L LTENRE Frelirnd (X 7-18 2 /R),

40MGD D =1 v = 7 kg, ROV o 755 B D EKEIXHEKIG D b kAR o 78
~ EOIZHHER TN SR = 1 D3k A CEKIE THR T 5,

FREDOEKE 2, 3 A BRI TRERRE 56 4 »F (1400 mm) (ZEEHET D,
TSI, A = TR TGN A VEKIA~DEKRE LD, 2y aUROKP DA
VELAKHLAER T E D,

ad A BRI D Y 2 = T UEIKI A S E R E KT H 2 LI LD AR DZ < (FEl,
VR 23 =y =377 KGR OBRUK X EI 0 B 2,
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R HEM T, A = 7R 75 HEERE 427 (1050 mm) (2 XV EK 0TV 5 XK
(Pazuntaung, Botahtaung, Mingala Taungnyunt, Bahan % 7 > 3 > 7®O—#, & T Tamway %
Uy TRN) XL SIREEA = TR TGN BEIKT D,

[ B T 5]
BB DATRE - WK~ TPER > 78 ROWRER Y T ~a A Rk E ¢

753 ATy 72 [EX DMA O¥ff (1) LabA UEKMOREHEE

RAT v BT DR FH & THENEZ FRRlorn7 (X 7-19 2 H),
2B A EKHD BIKX N O DMA (2 2 Bl AE 2 57 5,
Ty AUNLOEKE L EFROBKARE Z 2 A VEUKMAHE TR L, 21 Bk~
DMAE LD D,
IHIZ, Ty UL OFEREKE L ARK ORI~ BEREUKAE & 2861 5,
Z D%, AR ORI & FERNZ I THUK/INE O BEE K O DMA Z 5T %,
A = TR TENDDORPKMBRDOKIT, v a2 T U EUKMZ#H LT, Bahan &' Dagon
B2y TIEKRT D,
REDOHRMO KIS D ) TIE, 5lERE A = TR TGN BEKT D,
Bargayar i & IC3UNT 20 A U EUKHLD D OFEREKAE & BERXELKE 750 mm(30") & &R
WK TIEIC K Ve T 2, 2T LY. EXANDO DMA B7ERT 2 £ TOR, =y a7k
R EORAE I L 0 @A MEE T 5,
ZOEMET, 3l A CEUKIOTRATE « TR SNERIZAL L Z &N TE 5720
KFAEDATRE & 72 D, EDOBWIHFERIZ %O%\ﬂw4/%mm®@@%%ﬁb\£ﬁﬁéo

[ E 28 L]
ORI - V1R O BLK A DA
B A UEKHIZ BT D ¢ 1000 mm D3 A 2SR D
¢ 1400 mm x ¢ 1000 mm OREiAK TEF (X 7-22 Z:H7)
¢ 1050 mm x ¢ 1000 mm OARWiK TH (X 7-22 Z:H4)
2B A ELAKHLO BrEkfid K AGE & Bargayar 18 N O BERRAC K AE OBEGE © ¢ 750 mm (30”) x
¢ 700 mm OARWIK TH (X 7-22 1)
¢ 750 mm O ARWKFpHESS (X 7-22 ), ROV d A /KAL) & Bargayar i&@ #2112 5 BE
RE DO s
RKIZ I 1T 2 ELKE /M O DMA O%4i(11 DMA)

754 AT v 73 (KX DMA OEfE (2)

ARAT » BT HRFLHH & THENAEZ Telornd (M 7-20 1),
XD HMANZ IV CTEUKE M & DMA 257 5 (KXIZ31T 5 DMA OFEEEIE Z ORER T
T35 (fdky—r1 ey —r iz T),
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A = VR THN S ORKMIR DKL, ¥ 2= 2 KA M L, Bahan % Of Dagon #
vy FICEKRT D,

Hlawga R > 75 DKIEAKIL, A = 7R 7288 H L TR - UAlD Tarmway Z & >3y 7
B X DO—H#Td 5 Mingala Taungnyunt (2 EB2ELK 95,

(B2 728 3 T ]
AEC XD HA FH DB K AAE DA R
5D IRKIZI T 2 Bl/KEHE M OF DMA O #{i(8 DMA)

755 AT v 7 4 HIX DMA O
RAT v BT DI FHE THENEL FRlornd (K7-21 ),
t 2 b T VB KL O S
A = TR TG BE 2 N T VBRI~ AT BERRE 567 M OWERRE 4272 VW Tk T 5,
B XAZ 1T B BL/KE HE K U DMA DHE S
Vo A A U EL K R OV BLEL KL B 0D 277 D JFE Ik

(B8 B T ]
i XD RFELKAAE DA R
A = TR TIHOR T DR
XA 1T 2 BKE #E & O DMA O%{i (18 DMA)
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(7 =—X2) HEfghe T A T e L— A

B> — v 1 OLARELKEE

X 7-17 EHREAK OB
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IV H Y T A LK F

(7x—X2) EfgHe T AT LR— A
H!a\.n.r_%a R_eser\.roir’ .
BiK Y — 1 OREKEE

X 7-18 BEKBIBRFIERK[AT v 7-1: 2y a7 EKE» S OREKBEIEH]
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Sy T HE [k
(7 =—X2) HEfghe T A T e L— A

Hlawga Reservoir

B> — v 1 OLARELKEE

X 7-19 EKGIBRFIER[AT v 7-2: (KX DMA OE(E(1)]
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Sy T HE [k
(7 =—X2) HEfghe T A T e L— A

Hlawga Reservoir

B> — v 1 OLARELKEE

X 7-20 ELKGIBRFIER[AT v 7-3: (KX DMA OE(#(2)]
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Sy T HE [k
(7 =—X2) HEfghe T A T LA— A

B> — v 1 OLARELKEE

K 7-21 EKGIBERFIER[RT > 7-4: BX DMA O/
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I v —[H T E A fok B H
(Z7x—X2) e T A I LA— A

]

Connection to Existing Distribution Main
(with Non: Stoppable Tapping Method)
{©750x700)

nnection between New and Existing
stallation of Insertion Valve ($750)
ith Non-Stoppable Tapping Method

\Branch Installation (&1400xd1000}
{with Non-Stoppable Tapping Meth

|_Transmission Bypass Pipe (From Yegu 1
SP $1000

Branch Installation ($1050xd1000)
{with Non-Stoppable Tapping Method)

‘u): 3 ‘ Kokine SR Eﬁ;ﬁ?
S8 SRR & %
Bargayar i %12 3517 2 BERXECKAE ¢ 750 mm ~D Rk P8 SR B SBBEUKARE o

N N \* ¥
TR 1400 mm K& T ¢ 1050 mm ~DREr/K TiED

A
L 1 JICA FHE
X 7-22 BERBUKAE ~OREK TIEOMER
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I v —[H T T BT LAk
(7 x—X2) e T F I e L— N

$8E  Ein - MFEEAE

ATEfEER 2 B L CREAF iR 2> HARE S5 R 2 I X E-9 ICReid 475, T Ofiek, fiax s B
EHMERPE BREIC B 2 A 2 LU ISR B 5,

8.1 RENEHE

811 K%

(1) HERTE
H % OFA AR, EREDER STV, KB Z B UITAT 5 723K E L i EDOE
HRLETH D,
AU BErE % il b3 5 72 D IS LR KR, AR O EE 2 BRE 2 %3
DD,
FARGOERZWET 5720, HE SRS - EROBEHEZFHTO2LERH D,
fiEE O 2 WU MERFE L 2 720, (HRECKIm 2 EH T 2R H 5,
s okl & B WIMEUICH HT 5720, 4 =3 v /b a A MOERERS S OFH % & Toffirs
a2 MR D 2 EXRMRE D AM BRI LETH D,
FERERAR OB & W RBNAT O Tod, BAFE, A—D—, k., SPEBIREL & &5
BIRZ T 2 0E NS D,

(2) &M
WO EHER ZIRET D720, BUKEK OEEEREAEZHHT 2Rt 2 E T 5 )N
H5,

EAEVE R IET % 89 5 72 b BHEAITE AR OZE T, IR EHERVE AR~ DET, AL
BT L 5% 7 0 v 2 M~ DORARORE, 710 v 2 BRboFiH 008 s Rt 5
VEN DD,

TR, AIBH O MDA DI ED T, HFTEARE 2B 5 LT D B,
BEEAIE AR DS E R 5 720, FUKOKET, TEBLELK . ¥k o KB a2 4T 5
VEND D,

NEOREHRRE . fSHMERTEAR AEABORPMEEA L, T/, AERERED
FOIE IR O % IR LT, M S HEE 2 ) L S H B UED B 5.

(3) MmEEH

TSR DS FETEAARE (S A LIZ b D0 E D Wy bk EE 0 DI ST plor o 2 55 & el
TOMEDBD D,
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I e H Y T H T LAk FE
(7 x—X2) FEfgHe T FI e LA P

(4) &
=X U T FEUEKGOEME Lo 7 U — MEEY., BIESTRAL TWD A — b, Rl
T-REE ZKETDIDVERD D,

(5) Tt
BRBHEDRAHSRPLETH D,

812  EKE
(1) é‘)‘h,ﬁlt
TR 2 B KEICRE T OIRNERD D,

(2) HeRFEH
TRKRCIEEE G AR AT D720, EHHREKED N o — Va2 EidT D20 END D,
1 EIRAKIEEE, VAR 2 T D L EN D D,

8.1.3  Hik%E

(1) tLER - 88t - FIEOHEL
B ORIV E B PO TEFOFR 2 (LT 20 ER D 5,
Bl/KE MG FIEZ ML T 2 BN H D,

(2) FHEIF 2 HEEREE i
BLAHLSCEL /KB & ) o T2 BO /KBl E% 23 RIS ER G « B SN DM ERH D,

(3) MERTEH
KA Rz T2 & IWKHEZ FERT L20ERH D,
EFAL Lo K EIZOWTIE, FlKE MM CRAMEBHE R, KR~y 725 LT
RINZHEE T D MER B D,

8.14 TEKIERE

(1) {4k - 88t - FIEOHE/L

© KIEA—F KK EEE OMRR, BUKEDD ORAKERY H L, WEEESCE TEE O R
LT HMERD D,
Bl AR SRR ER N DK A —F —E TOREET N EZRD HUEND 5,
A—H—ORIZOWTIE, HIOKEZHE L TRET 2 FIEE ML T 208N 5,

(Q A—F—FiAE
A—H—DMEFRFEEZ RS T D720, iAEEZBENS YCDC IZATTHMERD S,
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I e H Y T H T LAk FE

(7x—X2) A T T Lf—
8.15 HXFEH

(1) FEABARIA
HHIEKHEIAZFIZOWTIZ, #2737 « 7 4 ATIER L ARE TR B ERT 5 08
NdH 5,

(2) BB
BRBNTIRAKRLE AR R T D120 By AT L THA . BREEOKIEM &2 8% O H
BLHBTOIBEND D,

8.1.6  FRAEEMEDRIK

(1) #KRE
BEAFRiRR (B3 D AERFEEE, 3%, MEEH, MEEROZoMIcBT 28Iz \WTiE, B
TEFENH O JICA Hiffitp /17 1Y = 7 b= JICA EMEEMZE O 1EE) & Y JICA FRERIHHE % i@
UT-fRR DI CE D, =y a T EKRGIEIHOWIK A EKLERT 5725, Zi o OIES)IC
Mz, FHLWEING )7 ey =7 NMEZKGET 52 & CRREMR A2 ZENEE LV,

(2) HEAE

- LR - FE8E - FIEOHMSL, FHER MR & OWERFE BRIC B 28I DWW T, BIFE
Fehh o JICA it /17 m v = 7 F X0 JICA EHIHME OIEE) K O JICA ffERIHE % 8 U
TfRRDBIRFCE 5, Fio, RFEOHEEFHIZIH W TEH, b OIFECHEHIE - 5
kT DR H D,

(3) M7KEE
AR - f5dt - FIHOBUEAL R A — & —FrEHF BT HREIC OV TIE, BIfEFEMF D JICA
HAfih /172 o= 7 hR0JICA BB ME OISH) K OV JICA BEERIAHME 438 U 7= fif ik 23 i ¢
X5, REEOEEMRICB VTS, ZHODIEETHEZTIE - BB A ke Ik 5 L3
Ndbd,

(4) BEEH
BIHAE K HA B0 I 2 B 2 RRBEIC W T, BEFERE T o JICA Hilith h7n Y =7
NOIEEN 238 U7 ffk AR CX 2, AFEICBWTYH, D OIEE TR L - BRRE
e T 2 BN B 5,

8.2 EE - #HiFEEHE

821 =y aTEKBICET 5iEER - MERFE G E

2y a7 EKBICRIT HES - HERFEPRIE, SCADA VAT ADNEANSHDRETH D20, %<
DIFEBZME LT H = U7 TV EKIGO XD 0 HiETIE R, BAROEHKGO X 9 7eiE
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I v H Y T AT LK i EE
(7= —X2) g T A T LA— P

5« MEEFS B IENME L 70 4, ERTHIZ YCDC & ik i Thdh v . YCDC Bk B OIS A3
B CYCDC AN BT O E A A—Y LT W\WI Ea2EE 2, BAROERT/KEROEFKS
B DHEAH . wmEAT CHEA S TWAEHOW S0EB5E L LTRET D,

(1) HKIBITI T B AERRAH

2y 2 7 RO GRS - 542”0 Reservoir division D FICEY. S5 TETH Y,
ZOEEIE TRO EBVIRET 5, BRBIZI AT V=T NEL 250572010, HKRGOK
VAT iﬁ?ﬁ"%‘%ﬂ (il 5 Héa? 7k’?’?jBF”§0)300)%“—Afﬁﬁki)>ﬁgf%é LU G,
MR 2 W AEICHERFE B 2 721213, B - EX B OHMEOME - e hin EALETH 57
N H%E’J BN %%a:ﬂi/‘/:T@i%bﬂk\ YCDC H&B ORE1A BIZfE N LT ERHIAZE D -
T ZERTFHEND, 2O, [ FROSE LD KO, BETHOHKGICRT % AR
Rl EHENE L OB O & FMSE 2/ 5,

FKER =
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EMVIAL - 2170, ERFORE BEOHRE) 2179,
BN T LIEEEER LTS,

Figkhe T B L, L0 IBAOEARZE1TH,
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g) LHHIM
W THIEIE, 1YY O mBE I AZ2ARTHELTCHELZER41 » HBLIO42 » AD 2 TIX
& HOATe,

(6) T A )l FEMTED
IR U7e HEEMEZBRE L CREMEETRFICIE, HU TR RE ORI DA MLETH D, AREICE
(DS ETE A LA IR T,

a) LAREFHH
AIREZR R 0 RN OIRWW LRI it .35,

b) MM LIk

FA JIREBIXRE (r—3 > Z74M% 2350mm, 1600 mm, #ER 550 m) 1%, v —/b R TiEZE
M35 (Fs5EZMR), v— FLEOH LEROH 2 H¥EE 1L, EBEEICDRnZ Lanb | il
PR (HEMERE - Y0 - JEAKIEBIRANSE) 1%, AN S ORELBET D,

c) HEERALE
T A DOJIEITHK 400 m, Fe KAKIFEIZ—22.0m THY | SLEO Y ITE—6.0m UL E &9

5 (%5 M),

d) MHORELHE
SELORE T 31 m, RA U 2 ZHEDT 0 DL OBEORANZEES D L LHDOBEROTR S
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AREZRVRIE 2 & SEHL O 18 O BE I P d e RE Tk 5\ oEpih P BE Tk (SMW TiE%) &
5,

M feRE Tk (RC HiU R dfpeiE 175) « 3@ HVREE = 150m

HEHEE TV (VA Lt A 2 H(SMW)ENZERAHHR) « @ HEE =45m

BRI (NA T~ EATIE) @ AEE =25m

F A TIE SMW TENZMTH Y . BIHO M TEZ O . SEHLOIEK « [LIEH T L LT SMW
TiEZERBET D, £7o. M TENI HSE% %2 E0ICR T, BRI ER T e RE#HE LD,

e) T
i THARE, Y T D5E T 5T 24 # A & fiAe,

(7) MNEBRNOEEKE

a) LREFHE
WEOE—27 Thsd 7 H~8 ADOYHHMINEIX 500 mm 225, Z O O] T3k
ALY ZEMBREITH b D ET 5, ZOMREE LT, BZRIIEEEELZZHET 5,

b) HEERALE
Yo IUTHNOER TICHE., ¥ 7 XA NVEHEE ZAAR T 5, A0 I3, BRIk &
DB DNHRIESIL, RPARET2~3m, /MARETI~15m &7 5%,

c) LTFE
PEH - HR LI 28T, Ny oh— XU T T v 7 EThHD,

d) kT4

WHISELS 22 D EFTIZILE OB BE L 70 D, BETHETHO LN LED AR, KT
AT =7 — P LEER, KA R TER HEA A2 Z2/N NS TELHRTAMTH S,
Fo, THERIIR S AL KB EHHT 5,

e) ‘BANEX

R IAL, BRI L— B ERT A,

f) eS8z
A ISR I o — T D3 8 2 B D Te o R — T v R LT EAE, B -
BERAEDSLRIZE D | T OXLTTiEZ i L7221 iR 7200,

S

g) BRIERMT
2 FTOPEMETZFHE L TV 5, ERITERMRNNE R 7 XA NVE R 5,

9-18



I v —[H o T E T LAk g
(7= —X2) e T F I e L—

RHRFICBES L E Bk L. L— b O FIRFUE & € OXPRGIEZRET D, THEPTL—LE
S &M %,

h) AZIEEL OFEFN

m%®%<ixkg®&wL%:ﬁﬁﬁé’tﬂ% T HFHE &2 FATIZ YCDC KOS B LR b
L. THEMME SAMEZPMEIC L dudz o, o BIERELZ S DEEERIIICED 5
WIZ, FEANZZEN OO AT RICH G, JAE L2THIER 570,

i) xR
THEXEITEE L2 7 — RE2R T T TEIMEEARN—ASAL RV L D IZXKT 5, F
7o MEEAR—=ZANDIMUANEEM NI L2 WX 9 IZxK 325, 3612, RO EFEE
ZRLE T D,

j) WiKIZE D RA~DRE

AGFHE TR O RE O#ERE THIX AWK CEHEI L TV D728, KRR MK IZA e BIAZ
Thd, LNLeBND, /WNOREOYRZRHIIX, BRI OWKNET 5, 1o T, AIEERIR
DR OB LE AT 2, E2. MAKEOFREONBFHANPEE, KObNDd,

k) T EHHAM
MEETHEORERIT, BEMTETO 1000 mm D 6m/H TH 5, -, BiANEIZERM THET
25m/H THh 5, fit LI, HEE2EAMEX 63 » A, &KX 62 » H % RiAte,

(8) fHHEYMEEE DT
ARIGHEICT R & LTHRESNDDIE, OFKED METE], @KPikR
70 VAR, @Y —» 1Bk SMETHE), @ EETE] Tho,

O BKGOMETE : ERO L BYELOIL FAEHAE < £ TOMEREAITEXRY 35,
7L, REOBRO DB 7 = A% D, ZOTHEITYCDC HloEHam L
T 5,

DT KR o T DN EITE A - AR I YCDC AR OB EED 72 O AR FIITE DR,
V= 1 BKHOSME TF . BT oEMAZEH L35,

Bl T WK OZERMIIARFEICETD L0, BHEOAH YCDC BEICE i Lz,
— 2 9K L O v b T A EKH A~ DR - SZERHIIARFEICE DD,

® © O

915 RAeEM
2015 4E 12 JIZ YCDC IZ%f L CE BN A X0 A 2B Uiz, WERITHRMAXE-10 12577,

9.1.6 VR EH
AREEYMF OMESILD U A7 IR DEEFIR & 5 WIEEGEER & i ) E-14 12”7,
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932  EHEEOFERHIEHEEM
Fz 9-17 AFERBIZHEHE

94  BEFRERE

(3) BE&IR

MR OB XS L 0 s d, AR T = — X 1 FEOERPHLL O YCDC
MHOET U IRERIC AU, PMERE ST RBUF D YCDC ICERE 1D, #8513 M
R LR L THY, YCDC NEFHEDOIRFEREEZA D L End (FRER),

ODA Subsidiary YCDC Own Fund
Loan Loan + Loan Proceeds
JicA > . Union . > Ycnce
GLLLr overnment ig.....
Loan Loan
Repayment Repayment

High: JICA FH#AH
X 95 MEROEE

YCDC H &AWL, % YCDC IXE ARG N I BU - HUIRBU 2> & #liBha % 52 1)
TWRWes, £7 YCDC WREEEOELEZA I, Ll RFEENIEFICKHEETHY | K
BEFREDOPASVEDMENZ &6 YCDC 23 H R BUR > b T E & SR 4 52T 5 B & 5 ATRENE
WE, ZOHA, MERORFERE L O CEST Ol (72320 —) 1 REAFH
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A5 L s (FHBH), TREFIC X D& @R DOMIENET SN T, % 10 THREH 2,

Grant Subsidy
ODA (Own Fund Portion)
Loan | v
JICA —> Union veoe e
e Government
Loan I A
Repayment Grant Subsidy
(ODA Loan Portion)

High: JICA SR

X 9-6 HRBFISDOMEIE (R)

95 EBEifEREHE

9.6 FHEEHIAH
96.1 Yy EAKEITARD EEARRR

(1) ¥ THIBRBAT (YRG)

PRI ORERR , HERFE FLIE, B, HUSRBUR INBUF OEEITH 2 & BIBCHT I N TN D,
—F . ETFAKEROESTHHEKR OEEEE « MEFFEEERIILT L EHMETRWNS OO, HUsBUF /N
BUF OBEND—DIZKBL (Water tax) OBUERD & D & OFLERAH Y | T3 KiEEEZ R L
TS EEZ b, FKEIFHIRBUFRRTE R (TRZH) O¥FEThHD LiH b, I OHIBUT
BI%&JRIE YCDC & 452 o I o HURBURF O 8E T 5,

Chief Minister
) ) Ministry of Ministry of - B Ministry of )

Ministry of Ministry of Agriculture, electricity, Ministry of | | Ministry of Karen Ministry of State State
Security and | | Planning and Livestock, | |Industry and| |Development Social Ethnic Rakhine Advocate Auditor
Border Affairs Finance Forest & transportatio Affairs Affairs Affairs Ethnic Affairs

Energy n

9-7 Yo 2 HIRBURN OFEREX

I

Hil:JICA FH#
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(7 x—X2) HEfgine

T I LA—

(2) Y2 hiBi%ZER2 (YCDC)
YCDC %, Yo I iioBELXOBRMRMEEL BV E LT, I T mi#BliBasgE) 1ok
S TR SN, FRRRIERE, B o ofifivr X L—LEMre F—Ic@HshTnd, v
2 UHRTHBRFEIEIC L > CYCDCIZH CE &I L 2 ME FEORITHMER E L TROD LTV D,
LxL723 s, BUR CIEF ORI R Z BUFIC T DR T e blenZ & EFTEERD
PR A CHAA ENTZIREINR L 2o TV D Z 2%, BT LLZOMERE H0i T C& D85

L7poTU

720N,

YCDC O#fX %2 FXIC~d, YCDC L (MIBEFBRRKEZIE) by 7L, TDOF
WCIRE ., BIREN WD, BESA L AA—X, TR, KE., BIREBLO2408E (FH 4, 5)
MO S5,

YCDC OEEID—DTY o T HIBRFND 45 Z 73w 7D b D3B3 FZ sy FITktd 5
FETFAKE - FEFENEENTND, ETFKEFESCARGEEFTEIIOVWTERZRTE L, FHL,

ES ANt

WECTHS

o

Mayor
(Chairman of YCDC)

Minister of Development Affairs
Yanaon Reaion Government

Secretary

Joint Secretary

/\

| Committee Member 4 |

| Committee Member 5 |

=] = b=

BRIEIZ > THRIESN TV D, RS - A R2 ETKIE - SEFRELEIET D

The Administration | Budget & Accounts | Work Inspection Co-ordination Assessors' Revenue Markets
Department Department Department Department Department Department Department
Veterinary & Pollution Control Engineering Engineering Engineering Motor Transport &
- Department Central Stores
Slaughter House & Cleansing Department Department Workshop
! A (Water & Department
Department Department (Roads & Bridges) (Buildings) o Department
Sanitation)
Playgrounds, Parks Security & City Planning and Public Relations .
P Land - Production . .
& Gardens Disciplinary I . Health Department | and Information Committee Office
Administration Department
Department Department Department
Department
it - YCDC

X 9-8 YCDC &f#H#RX

(3) YCDC kit - AL R DAk
IKHERG -« f AR R ORI &2 TN R, A - AR, RE 14) BLURIRE G4) @
T. 7508 (Division) ORI TN 5, HIEREHIL, 2,152 4 (2016 46 H 30 HEBIfE) T
B2 GEIRARE9 23 H),

FH8E T

o
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KBNS - Y 66 X

EE
F“ Water & Sanitation Department

Head of Department
(CE)
z |
43
o> Deputy Head of Department Deputy Head of Department Deputy Head of Department
N (DYCE) {DYCE) (DYCE)*
#
" [ 1 1
L 1 i i L i '
EH Reservoir Div. Supporting Div. Electrical & Mechanical Div. Water Supply Div. Pipe Plant Div. Admin&Finance Div. Sanitation Div.
(ACE) (ACE) (ACE) (ACE) (ACE) (ACE)* (ACE)
I54R1 fas\ 57 I71R+QR7 =7 RELEEL f1A5%11
Gyo Phyu Reservoir (79) Research Sect. (12) Electrical Sect. (13} Transmission Pipe 1 {60} Pipe Plant (36) Administraion Sect. (85) Sanitation 1 {37)
Phu Gyi Reservoir (74) Computer Sect. (10} Mechanical Sect. (19} Transmission Pipe 2 (26} Finance Sect. (45) Sanitation 2 {43)
[(Water Quality&Monitoring | i
Hlawiga Reservoir({52) Water Q‘;:dt\'(l';‘;“ oring | Tube Well Sect. (22) Transmission Pipe 3 (21) Compressor Sact. (26}
1 Hlawga P/S JICA Advisor (2) | | Main Store (2) | | Transmission Pipe 4 {14} Waste WTP (37)
- D 2R e e IS Section (10) House Connection (26)
— B Office Section(2)
Yegu P/S (45
ks L) North District (219}
— Office (1) B
l Wan Shin P/S
lL East District (278)
Ngamoeyeik WTP (114)
South District {249)
i Electrical (16)
| | Waest District (221)
a Mechanical (52)
— | Other Lakes {34)
—I Design Section (10)
AungTaKon P/ (20) B Thae Phyu W/s {3)
Total Staff: 2152 [As of 30/6/2016].
Laguin Pyin /s (31) E—
. Permanent staff-1,087 (Officer- 81, Other level- 1,006)
— Office Section (8]

Non-a Permanent staff- 1,065

85)

(Flat- 96, WA — 884, Daily Wages —

~
<
S

W (6x—FL)
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9.6.2  EEEMAKH OHER
AFEEOFRARIT, 7oy MEEHFELZES (PCC) kTR Y =l hev RV A h-2
=v F (PMU) BRSNS,

# 9-24 FEFEMIALH L2 DORE

e FH 1R ekl & BT
TuYxy MNEEHELERS YT MU, | o FEEFHE - FEREIEE) O
(Project Coordination Committee : PCC) | YCDC, B4 )T
TaYxy MEHa=y | KRG - FAE R o Yuvxs MNEH
(Project Management Unit : PMU) o i TREHE
o E=X Y T L
o THAER

HL - JICA FA ]

Project Coordination Committee (PCC)

Regional Government [ YCDC ] Water & Sanitation,
Development affairs Committee Members office,
Budget & Account, Road &

MoF(Budget Bridge, Township Executive
Department),MOC office

Project Management

Unit (PMU)

Project Director
Deputy Project Director
Project Manager

i Project Engineer Financial E
i (including Procurement) Manager E
| Accounting | |
{ staff !

Hl : JICA S
0-10 EFEEMOMEMMAES ()

963 rYxs NEEFEZBS (PCC)

TuYxy NEEREZAS (PCC) 1L, FHEEMICET 2K M TH O | REHEDBIAARE,
KTREOHEIHITIA, WEHER SIOEMMICHE SN ZBRThDH, ZESOWENRT 21EE
FEIX, KFEEOTEREFRENGD | YCDC BiEEEH OS5, PCC I, RFEDEMMIZE B2
O A BHEER & OB E. Wik, WP LERBEHIZOWCIELIT O, Fio, AFEOEE A E
Hicvea—L, AEEOFERIET LR - HET 5,

9-25




I v —[H o T E T LAk g
(7= —X2) e T F I e L—

FE SN D E72 FEBIRMER X, HUBUFHS R, YCDC OMER. &itR. B - BRF. &
2Ty TRET. FTHD, FERERRIZOWTLLTITRT,

> FHEFE KO TRICOWTER AR
REZEOEPRDLOMERD, RIBEFE AR OFRIR T 1O IS
EMN 72 ZE B DB
AREZEITFE T DS ORIF T, PRk, M7 ny =7 FEOfEE
AR DISERR I D E=Z ) L T RN B 2 —

BB DO AR FEOIEEN I Y 7o > TOMBER & A My 7 OWfE(b, fRRIEDTRSE
BIHLERRE & DB, Wik, W), RS LEERFIHO WM & T
Tru—7 T T a O

YV V V V V V V

964 Fuvxzs FMEHEHa2=v I (PMU)
IKEERE - BRI, AfER T = — X 1 FHEITBW T, PMU ORSEZBEICRER L T\ 5,

(1) #&H

Tuves ME#a=y b (PMU) X, RFEOHEE S FH--T=4 ) U 7OREEZHINE LT,
AKBEE - BAERRIC RIS B oo ik Ch 5, Kt - EROF—7 - 22T
(CE) WFuv=s b - FAL2r&— (PD) & LTEMEHE LAY, ST, MmN, %5
HAEOHE TPMU 2 L, FRENICT ey = s b« 7 4 R &&T 5,

TaVxl b AL 7=, SWEOMSE, THOMESFEZK ) SOOFELER I T D01,
PR OFEE, P EER L OFEE L GO, RAFEOERO T TITELT - #RE 5D, PMU
X, 7r Yy MEEREZEESRO T 0 Y27 N EEEBE OO T, #HE b, PMUOE
IRHEREIZ DWW T LU R IR T,

AEEOMMFIZEIT 5, MERKICHET -7 0 Y =7 NEICR D BEN R ST

AFEINE O L B

KEEOEB LR T HT-ODE=F U 7« FHH AR DREE

KEEEFO A HEBICOVWTOER - =2 0

ALY NE s S OIRIT K DB EOHE, ARFEE, AFEEIRNOMWE

HEER T OFHE IS L OYE TR H

REEITNERERM . THEXO—E 2O E

AREEIFEN MBI E SO E & /il

AREEORFHOER & BA O I

(2) ANBEE

TVl ke B VLT E—TRITF—T c V=T ORI TF—T s =T, T
Vb F =V —IT VALK N e F—T V=T RN TS, BRBORE IR EEZD
FERROBLE NG ZDONBIFKEES - BERNORESND ZEREE LU,
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TRIZr 2 MEHa=y bOANBHEK () 2T, 2B, ABRIZHS ETHLTHY .,
VT LE RS 726 DO TR,

#F 925 Yuvxl Moy FOABER (B)

wr | i = L
TR AN
L 7aves b sALs5— [ F=7 - zvv=7
2| Fuv=l pRIFA VI A= | @IF—T V=T :
3| Favas b vFx—Yy— | TYRIL - F—T 2L V=T
BT (4= &)
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TAR(AE X3 SAE) 2
5| o vm e Kitaz <12 5a0) ;
BRIFE(AE I SAE) 1
B (- - ED)
6 | 15 RS :
e 2t :
N 16

H# : JICA FRA

9.6.5  EMIEEEOEMARE, KO EZEER ORER

RBERS - BAERIL. KBS AT AOFHH « 3REFSFEM L, YCDC W TII/KIE > AT L DOAFEHE
BIT-oTCND, £, KRG - FARICIX, —EKEDIKES 2T LD L BETITERS
AILTWD & 5,

KEEE - AR O TH - THEEHOKRRIT, BEFO=v UK L 5 1 H K07 7~
EUEAKIEORBRIC, BEE L L TEELADT =T 2IRE L. HEWIEIE % 250E-> T L
FHEHEITo> TN D, - T, @R LE - LHEEHORBRIIAL TR, —EKEOTr Y =7
b wx DA MRBRGH D LT 2,

96.6  EMarEEEDOMEEHRES

KREFEEFERT D7D OMBEIIIOWT, K - fAERIT, BRENLRALAERXK7 =—X 1

FHEORBREZAELTNDENZ D, L LARND KEFERE L TOMBEREMRIZONTIE,

RRFEEIE EOBEIZH Y | YR ERRETE LB 2 b, KIS - B RO MBS E B

RESI DB, TR TH D,

- TREE:  THIX YCDC OHGEICESEHRENFICEVIREIND, YCDC F7oidKft
e fERE LT, FEEE - EEOOIZ, MBINTOMIR - o2 FFoZ L1
VAN

- =ik YCDC [ FHAMRLIC L 2 BURF G2 HERE L Tl 0 . KRS - 4R & LTy
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L7oEAERIC K D225 OKEFERFD) 20 L Tnin, KEEHEKEImD TR, £
ToMUN » ST ZENENR 2 ICTFRRE SNBUT - SRS D 2 &b IAEME 2 EfEITHE
BT 52 LIIREECH Y, TS - FERIX YCDC ORI O K & <HKfFLTH
0. MNTERE O/ E L TEE STV RN,

- KIERHE - BUFEEBE AN ICRRBINC 2 < BRE ST BHE0, KB A —# — R ERIZH A S
NOMEEREME L, A —% —REBR A S5 BEERHEOR O RN &\ o 72 R
HANIRIZNO2H DL OO, KEREITEERE L THIRIELS . 22 MU AN —2iX
PR VVKIECH D, KU - B4R OMGREMEZ RO DICHE IER &2 R ET 7200
FESCH A RTA IHFIELR,

SR 2 O o B N BEtEOVEETIE « ~ =2 7 VN SuTunian, AGEE
EEWIAR D E=2 U o 7 OB IL S T ZRUY,

- EEEH . HEUREEEHEHONMRE R IBERIRNREHTH D,

Z 9 LI EA~ORE D728, YCDC 1 JICA OXEEZZ I I 7ay s + v auidf

FIRZERKEFEEZYE T 0 =7 M ZFETTH Y . KU - AR O MBS E EIRH D

E - b E oY 27 hOTEERFEFHO oL LTHRYVMATEY, BHeiE, BESHE, X

ERFH R EOREREE I M A BIE LT\, 7238, YCDC KOS « LR o B ikiliz o

TiE, WATHE-12 1258k T 5,

9.6.7 a PR NOEEFE
9.6.8 avYiT 4T P—E R

#£ 926 UYL T 4T —E R

9.6.9  AfLFHE, BHKHEOHRE

9.6.10 MMETHEZEDERESE
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F10E M - BEIW

10.1 BB o
(1) A%
ARIETIE, AFEOF ¥ v ¥ a7 0 —0HI &0 FEOUGEIE & BRI RME - Frfge v REME 2 &

kBRI CTdH 5 YCDC DA

R BRHIET %,

FRZFRLRS 22O R Y | ASHT TIEEE 9 TEOHEEREIR & T ORI 5, BARRHRRMIET

FOHEY THD,
# 10-1 BT ORIRSEM:
No. HE b as HEES
1 ZFR L — | Kyat 1.00 = JPY 0.0923 EER T
2 ks -0k 22 FC=16% LC=5.8% FERES 3
3 YTl & A TE: 5% F 3
a YV T 4 T —E R 5%
4 B 5% 9 EAIR
5 VAT J& Ol AR VAT: 5%  Import Tax: 2% %9 B
6 &F| - &K 0.01% A RE M RS (2016 457 AL
(E=MR 40 45, 5 LIFEHIM 10 | 76)
FEREETe)
Jnr b R7 40— 2L (0%)
TELEV A7 « L IT7 5:6.0% | sHEMIC X AHEE
(DA 7L TFRIOFEL D)
IMF @ World Economic Outlook Database
(2015 4 10 A) 1281T % 2016~2020
FA 7 VRTROZENOHE LT,
St 7 HE (G7) : 1.8%
Ty rv—I[F: 7.8%
7 Tul =7 T4 7 | 2016 HE LV 40 A A LA MEE
8 filik% A% 1% 2016 4 7 A IR O FFEAMAS T | — M7 A5 0T BIEICHE - 72 A
KL, A7 L EEE LR, DFEE

HiH: JICA FRAE ]

() THERRER

# 10-2 #IHREE A

Q) BERERHA

(4) O&M & i
BOEDOEAICH EOX, BEFKEMGRND DO ThH 0&M EH%Z TR OBV HiFT LT,
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(7 =—X2) it T T e L—
# 10-4 O&M &M
Kokkowa WTP Central SR
O&M_C_OSt per year and Trans. PS Relay PS for Dist. for Zone9 including Yegu  Kokine SR Total
(million Kyat) Zonel
to Zone 9 PS
Salary 61 12 0 12 0 86
Electricity 1,924 2,125 712 1972 11 6,744
Maintenance (Spare parts) 962 326 151 150 0 1,588
Sludge cake 380 0 0 0 0 380
Chemical Chlorine: Liquid Hypochlorite 801 0 0 0 0 801
Chemical Coagulant; ACH 2474 0 0 0 0 2474
Other cost 132 49 17 43 0 241
Total 6,733 2513 879 2,177 11 12,314
Average daily demand (m3) 229,118 151,382 77,737 69,554 151,382 298,672
Cost per m® (Kyat/m®) 81 45 31 86 0 113

Hil: JICA A

(5) 7KiERIE: & AR
HATOKERHE (FEEMT 88 kyat/m®, FESEEMT 110 kyat/m®) Z 07V B, BEUKER, IRk
ROMEITTROBY &5 5,

# 10-5 KR - IRAKE
2015 2020 2025 2030 2035 2040 ~
Non-revenue water ratio 60% 35% 10% 10% 10% 10%
Leakage ratio 55% 30% 5% 5% 5% 5%
Hi i JICA G2

(6) MEFHEAREH (WACC)

O EDOEY, FIHIEEERO S bIEZE S TR RENFIZ L D YCDC ~OEIZ LV b,
Ay OE AT YCDC O H EESIC LY b s, MBENRT +—Y U 7 ¢ 2l 55
e L 22 D INEHEAREH (WACC) X FRO@EY HEFFSh D,

= 10-6 MNEVHEAEF (WACC)

(7) MEXy v a7ua—FH

AR ORTHESRM E R Z TIC TR LB vy v 27— X FTROEBY Th b, KREEXTIET
nYx MIBZBECL~A T AOER RSy v a7o—LnbbInnW=H, a7 k
T A 7T OFHE ] OFRAAEI AR D AOE M OFt L3720 XM BRI EE % (FIRR)
AHEEIT D 2 LIXTERY, ZORMAIEZ W L2 FIRR (X~ A1 & 187% L#EE b, IE
DRBEMIEI L, B R A MBI EAREH D 5.04% & Li-%54. Blkyat & HEEF S, 2403000
WHEMELS . MBS T 4 =Y 7 ATl LS5,

1X, BUEDKIERMHEAKYED D TR . O&M & T 5 /3 —T& 22\ (FEMOAKERMEIA
[ZEMkyat TH5H . O&M T 123 (& kyat (CDIED) Z LTk b, HFF]6.01% DM A
EERABEBRREZEDT TN a X M) AN —ZERT D 72DIZIE, KB Z BT OKEND
ATV ERSFEETB05% (9115 @mICRETLHAHLERD D,
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(7 x—X2) FEfgHe T FI e LA P

#10-7 HEXy v vaT7u—FHl

B) 7x—X1%&E®WF ¥ a7u—THl

AKIETIE, 7=2—2 2 (KE¥) LAEKR7=—X 1 EEOF v v 270 —28bEHEAD
MBI T 4= )T 4 23 i 5, FERT = — X 1 FEOHHIREEMIZHOW T, JICAIC
KD TCORERND FTROBY B LT,

#10-8 MK T = —X 1 BEOAYREEH

MER7 2 — X 1 FH¥ED O&M EH G TROWB Y JLOHEFI MO EMR LT, 77 8 kG DR
7340 MGD 5., 10MGD 137 77 SEZ ~ (V) 9 MGD %7213 40,900 m* H) | 7% ¥ ¢ 30 MGD
ILER DK SRR & AKE Rk YE (FEEM 88 kyat/m®, FEZEEEM 110 kyat/m®) (2T, >
— T RO = 8ITfkEND (FH) 124000 H) LHBET 5,

#1099 HAfEHRT7 = — X 1HEZD 0&M EH

O&M_Qost per year USD thousand mill?on Kyat

(million Kyat) equivalent *
Manpower 278 270
Electricity 1,837 1,784
Replacement of Parts 400 388
Chemical Dosing 14,776 14,346
Others 359 349
Total 17,650 17,136

* Exchange rate applied: USD 1.00 = 970.9 Kyat
HIBL: JICA DIEHIZ S & O S FPHARIERK

FREAMESRMFIC L E DN T 2 — X 12 G LY v v a7 e —THl%Z 3 10-11 (2777, 880
kyat/m® & 9 AR AKERIHESIN AN S DT 1 T U SEZ ~DFAKE GO TEH, 7ry= 7 MifH
DEKRF ¥ v a7 n—d, EFEOFREENOBRMAMMEGT LaREFII~ AT RERoT,
FIRRIZ~A T 2 18.8% & 70V 7 =—X 2 FUKDHERF L RITFE EL D B 720, FIGI3R 5.04 %D
A OIERB/EMMEIL~ A F A 793,395 /5 kyat TH 5D, 7 =— R 2 OFERLFRRIC, 2T
T KEEME (74 77 SEZ [T ZkR<) b TIKR <, O&M BT HIFA 72V WKHEIZH 5 Z
LIZX D, BEEMAEER 6.01%0MBEMNEEZOT TN TR NY AN —DOKEITET D720
\ZIE, BIEOAKER K EE A 7 LRERWZIFZE T659 % (7.6 %) LFH-SELI0HERH D,

LWL S, T 47U SEZLDKEREIAND D120, A LIFEED O&M E HIZxT
DN (FR—2) 1T, 72— R 2HEOHELVEEL TWD (TREHR),
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# 10-10 ¥ O&M EF & K ERHEURA DL (2035 4E)

Average Cost and Revenue per Revenue Phase 1 + Phase 2
3 - Phase 1 Phase 2 .
Water (Kyat/m®) in Year 2035 Combined
O&M Cost 308 164 225
Water Tariff Revenue 307 97 186
O&M Cost Coverage 100% 59% 83%
Phase 1 (excluding Thilawa SEZ) 71 - 30
Phase 1 (Thilawa SEZ) 236 - 100
Phase 2 - 97 56

il JICA FaA M
(9) YCDC DM BN RiE L
YCDC DM BUN Ik 2 RFFEDEERK O, FFkDKIERHECIRE ST B3 2 5T 10.3 &i
LT 5,

£10-11 HEXFYv=7u—TFH

10.2 BEFHF LT

(1) AnRSM:

ARIETIE, RFEEOIESREFIA /37 b BRI ZRRF OIS L VIS 5, #F el E5]
Ty v iavo—TlERWEERERSITICE VITO, fRE S L TRERAEIGS (EIRR)
AR D,

BRIV E D | RBRFE T TIEME T & AR O RTHRAME 2 V2, £ OO ST
TEROBY THD,

%% 10-12  BFHT ORIEREM:

No. EHE HiRSAE Hig%%
1 | k& 9T 2016 FRESOSEEME T | — I RRRFE o FIEICHE - TR O E

FRL, A V7 VITEE LR,
2 | FEEREOBEREA Bid: (VAT - B ABL) @ EF] | — 7B FEICHE > AR OB E
WEBEEHE LTy vy a”
0 =L D,

3 | WEEFAOREREER | NEEHICHEREZE #is14% 0.975 % | ADB @ Mandalay Urban Services Improvement

34 FOTRIFMEIC T 5 Project #AT &l (2015 45 10 A) 123 < fi#
o8 E
4 | HHoOEESE THINH O 7= O fEE S L | AR OEE
DOEER 2L TW5D LA
ET D,
S SEEES 10% — R 7 R T B - - AR OB E

HiH: JICA FRAE[

(2 BRFEEH
# 10-13 WIHIREE A
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(7 x—X2) e T F I e L— N

AREEMAORFMIEL TROEY TH D,

# 10-14 FHHREEH

O&M EH HOBFEMEIZ TROBY TH D,

% 10-15 O&M &M

Distribution to
O&M Cost per year Distribution to Zone 1

Distribution to

- WTP Transmission PS Central SR Zone 1 Total
(million Kyat) Zone 9 (including vegu PS) Kokine SR

Salary 60 12 0 12 0 84
Electricity 1,876 2,072 694 1,923 1 6,576
Maintenance (Spare parts) 938 318 147 146 0 1,548
Sludge cake 370 0 0 0 0 370
Chemical Chlorine: Liquid Hyf 781 0 0 0 0 781
Chemical Coagulant; ACH 2412 0 0 0 0 2412
Other cost 129 48 17 42 0 235

Total 6,565 2,450 857 2,123 11 12,006

HiH: JICA FRAE ]

(3) BHER
AEFHED—RAVRBRGFE T FIEIZ LTeh > T, RFEEORFEIRIT OV TOIEH %, O
SR o1 THERH 5.

R

FEH RS IR DO E M DHEGHT 5, AFEDOZEEIT, 7y =7 FaER LRV —
ZZBWTREAKIEZ N2 LE SN, AFELFEMT D Z & TEOMRBAKIEE H i S
nNoEEz2b6N5, 7=—X1FS KU 2013 FFHEAFFRAE DT —# 72 5, YCDC O/KEY—E A%
ZAF TR O KT, A - RIS SV A D EREDKZEH L, tho HBICF RO

AL TS, EKEERIZ NS00 BHOERID DI 2,

FTRARE RO EHEAREZHER T 5, TROBY | KEY—ERORWHEARTCIE—H 909
Ary (413U v "V) OKREMEEL TS, PR ASE 44 AT 5L, — N7 D HEK
wIL 94 lpcd L7 D, Flo—HHYS7=0 1 H 20 U v bR FVADBEK AR - KIS
L. %0 (A1 R%72Y 393V v b)) 3IHFNOMOMRICFIHSHD EBET D,
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(72 —X'2) HffHe T T L
. o) =
% 10-16 KEI—ERDBRWEEDOKFEHE
To who answered not having connection with "Piped water supply system by YCDC"
Q49e: How much is the average water consumption in a day? (Gallon/day)
Water consumption per day (Gallon) "es;;ha" 51-100 101-200 201-300 301-400 M°T°;ha" No Answer Answered  Total
Number 1,813 3,190 1,198 277 110 74 41 6,662 6,703
% to Total 27.0% 47.6% 17.9% 4.1% 1.6% 1.1% 0.6% 99.4% 100.0%
% to Answered 27.2% 47.9% 18.0% 4.2% 1.7% 1.1% 100.0%
Median value assumptin 25.0 75.0 150.0 250.0 350.0 450.0 Gallon/day/HH L/day/HH LPCD
Weighted Average 6.8 35.9 27.0 10.4 5.8 5.0 90.9 413 94
Hi: 7 = — X 1FS JON 2013 AR S L 0 JICA FH ARk

RBKIZ 0 DB FITHISER DO A v 2 B 2 —fE RIS HEMOBEN S HEEHT 2,

E

WCHERM DI D E M (EAEH 1,420,000 kyat, E#:2H 6.17 kyat/m®) OHEF 271,

# 10-17 HFZh & A

Recurrent Cost (Electricity Cost) Estimation

Capital Cost (Kyat)

Well Construction 1,000,000 Pump Capacity 2,100 L/hour
Electric Pump (0.5HP) 150,000 Pump Output 370 Wh
Water Tank 200,000 Electricity 0.176 kW/m3
Piping 70,000 Unit Cost 35 Kyat/kWh
Total Capital Cost 1,420,000 Electricity Cost 6.17 Kyat/m3

Hidi: JICA FRAS [ ERK

TRICHTFOWEEKEL - OFPHEHOH IR Xy vy v ayn—KE2RT, 7oy b
FTA 7 24FEMO DB IEMTEEIR L TOLZMEITH EET D L HEKEY T EHOBALE

I AYEIT 2 10% D554 1,380 kyat/m® & HEFH S5,

# 10-18 HFOHEEKEMT-VEH

Year 1 2 3 4 5 6 7 8 9 10

Capital Cost 1,420,000 0 150,000 0 0 150,000 0 0 150,000 0

Well Construction 1,000,000

Electric Pump (0.5HP) 150,000 150,000 150,000 150,000

Water Tank 200,000

Piping 70,000
Electricity Cost 917 917 917 917 917 917 917 917 917 917
Total Cost (Kyat) 1,420,917 917 150,917 917 917 150,917 917 917 150,917 917
Water Consumption (m>) (393 L per day) 1415 141.5 141.5 1415 1415 141.5 141.5 1415 1415 141.5

Year 11 12 13 14 15 16 17 18 19 20

Capital Cost 0 150,000 0 0 150,000 0 0 150,000 0 -50,000

Well Construction

Electric Pump (0.5HP) 150,000 150,000 150,000 -50,000

Water Tank

Piping
Electricity Cost 917 917 917 917 917 917 917 917 917 917
Total Cost (Kyat) 917 150,917 917 917 150,917 917 917 150,917 917 -49,083
Water Consumption (m3) (393 L per day) 141.5 141.5 141.5 1415 141.5 141.5 141.5 1415 141.5 141.5
Present Value at 10% Social Discout Rate
Present Value of Cost 1,662,949 Kyat
Present Value of Water Consumption 1,205 m?

Average Well Water Cost 1,380 Kyat/m®

Hidi: JICA FRAS [ ERK

THE KBS 72 0 OFERBKIRE I OHERT 2 TRITR T, A RVADEEK (20 U » FL)

DE

Fi% 500 kyat & L., FatHEstm OB T O M % 1,380 kyatm® &35 & FHREKFEEM OF

93 B25) 13 2,524 kyat/m® L HERF SN D,
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(7= —X2) e T FI e LAfE— ]
& 10-19  REKIFEE A
Alternative Water Source Consumption per day (L/HH)  Cost per day (Kyat) Average watercost
Water for drinking and cooking: Bottled water 20 500 s
Water for other use: Domestic tube well (1380Kyat/m’) 393 543 (Kyat/m”)
Total 413 1,043 2,524

HiB: JICA FRARIfERL

HorER

Ta Yz MIMOKED D OB OKEE ZRET D G ELR) 721 TR HLvkiE
P B RTKT 2 LB ER DA T8 O/KIEE A IS5 EER) . B E AT 2013
FEOMEREDORE R OHEGFHT 2, TROEY , b7 O SHAEEEEIT 2,530 kyat/ A T
ot

#10-20 H LVWWKEY— B RZxd 3 XIEERH

For 24 hour drinkable water supply Less than 1001 - 2001 - 3001 - 5001-  More than Total

501 - 1000 No Answer Answered
(Kyat/month) 500 2000 3000 5000 7000 7000
Number 2,279 2,191 1,557 1,221 1,040 264 1,516 1 10,068 10,069
% to Total 22.6% 21.8% 15.5% 12.1% 10.3% 2.6% 15.1% 0.0% 100.0%
% to Total Answered 22.6% 21.8% 15.5% 121% 10.3% 2.6% 15.1% 100.0%
Median value assumption 250 750 1,500 2,500 4,000 6,000 8,000 Kyat/month
Weighted Average 57 163 232 303 413 157 1,205 2,530

Hifh: 7= — X 1FS L2013 A & 0 JICA FAAFER

[RIERIZ, 2013 DO HEHFHA DOFER S B LWAGE Y — B 2O HE /K &I 1.23 fF128m7 5
LHEE SN (TRSM), P AE 44 NitHir 208 2L B A% 116 U »
Rb, 03— H 720 15.26 mY A TSI 5, E-> T, PR E DAL 166 kyat/m3 & H#E3
&b (2,530 kyat/15.26m°),

#10-21 HFHLWKE—ERDHEEKE

Q50: How many times do you want to consume more water comparing to the current cunsumption if possible?

Times to the current consumption 1 1.25 1.5 2 3 More than 3 No answer _Answered Total
Number 7,432 778 424 1,125 131 178 1 10,068 10,069
% to Total 73.8% 7.7% 4.2% 11.2% 1.3% 1.8% 0.0% 100.0%
% to Total Answered 73.8% 7.7% 4.2% 11.2% 1.3% 1.8% 100.0%
Median value assumptin 1 1.25 15 2 3 4 Times LPCD
Weighted Average 0.74 0.10 0.06 0.22 0.04 0.07 1.23 116

Hi g JICA AR ERK

PR (4R DHERT
B OIS A e OB 6 . ARFHEDOFEIR P H 51T 1,681 kyat/m® LHEFF SN D (FIX
ZM),
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Economic benefit = Non-incremental benefit + Incremental benefit

= 2,524 Kyat/m?® * 94 LPCD / 116 LPCD
+ (2,524 Kyat/m?® + 166 Kyat/m3) /2 * (116 LPCD - 94 LPCD) / 116 LPCD
1429 Kyat/m?® + 252 Kyat /m?

P TR,

PRy . |
1981 Ryatlyim

Price (Kyat/m3)
A

Without Project
94 LPCD at 2524 Kyat/m?

2524

1681

With Project
116 LPCD at 166 Kyat/m?

fon-incrementai  [incremental

166
Benefit Benefit
> Volume
-

94 116 (LPCD)
Water Consumption Water Price

Without Project 94 2,524

With Project 116 166

Hi8l: JICA A
10-1 RBREFEROHER

(4) EIRR DO#E#F

HT OFTHESAE L HEEHZ AW RFE X v v 2 7 —TFHIT FEDHEY Th 5, EIRR (T4
B[R 10% AL D 143 %I, 7ulc7 MIRFWIC T A — T A Th D LFHIiES
éo

% 10-22 EIRR O#EEF

(5) RREESyHT

RIEERE () ORLax METHT 2 EIRR OREZST LI, TEROBY, KFED
B DITRa A2 FOEINE D CRRENE Y, EIRR 23 10%ICET A EIX, 2 38 %o = A
NN, 27 %DKFFER D TH %,

# 10-23 RREOHT

EIRR Water Consumption (Demand) Decrease

0% -5% -10% -15% -20% -25% -30%
0% 143% 135% 128% 120% 112% 104%  9.6%
5% 136% 129% 121% 114% 106%  9.8% 9.0%
10% 129%  122% 115% 10.8%  100%  9.2% 8.4%
15% 123% 116% 109% 102%  9.5% 8.7% 7.9%
20% 118% 111% 104%  9.7% 9.0% 8.2% 74%
25% 112%  106%  9.9% 9.2% 8.5% 7.7% 7.0%
30% 107%  101%  9.4% 8.7% 8.0% 7.3% 6.5%

Hig: JICA FRAH]

Cost
Increase
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10.3 ARFEZEIZRBI} 5 YCDC OMETH

(1) AiERSM

101 HiCTHMT LI B0, AEEIL, KEEHEI MO TRW = DIZWBIC 7 — Y7 LTl
W, FEHROMB AN CIE, IRZREICOH (DFEVEKY —2 1 KUY OR) KERHE
BT EATHILGAEICIE, BEOKED 9.1 FOE LT (17 L EERS) BDRETHDHZ LRI
NTEY (101 (7). FEBMEEV,

ARIETIE, OQYCDC DO/KIEY —ERAEEERIIHT 2RSE EIFICL D 7 0 —Y U T 1 ek,
@O REF D S OB 4 - BEEBEE O — AR R AMB T EIT S,

WETHITIE, 101 EiOMBOIT ORTEEEEZ V., A > 7 L EBE L4 Bk CRR L THE
T %, A7 VROFRFEMITELEM A ONREIIITEN—R2 7 — XA THE 58%, /Mg
16% L2, N—A7—ZADEEEMET, OMEK E RFEOSF] (FH] 0.01%) . (HRER K DR G
HE L, @AY 227 7L I7 56.0%EMET D,

(2 BET—=A

IR D7 —AZfE L CTMB TREIT ),

- R=RF— R FIREUF D YCDC ~lB MG S e,

- —A1: FRBUFHNS YCDC ~DOAB&IER, ey =7 MK TRO B v >~
Yazu—R3Erllhed oIz, YCDC OARE N T AERHEZ, 2019 /F (PR T =—X
1 FEOEMRBLA) & 2023 4 (7 = — X 2 HEOFEELE) © 2 [BIZE Y [FZROME EiF %%
fid %,

- =R 2: PR O 25% % B4 & LT D (BB Y 75%728 YCDC IZERE &),

- A=A 3 BRIy O 50% A MBI L LTt SN D,

() MBETH & VNE L 725 KEREME BT
R=2r—AZAOMBHETINI FRO#EY T b, YCDC MHEKER S RO H L&y DT CE
AET LD, ERFyvvavon—37oY=7 MM2@EC A FTATH D, Bty v
va7nrn—|ZlBkyat ThbH, N—RAT7—RFMBEICT =TT LTI,

B 10-2 MBTH (RXR—RF—2X)

r—A1THE, Bit¥r vy rava—%2¥ril/zd X9 YCDC ORFE T OKER 2 E LT
T2 (FTRZH), LELEHEE ETEIT4 B T+62.1 % (ELT 2 BIOAF T 2.6 %) LS
Nic, Ziuk, Y —r LERICIRE L TE P 21T o 72856 (9.16%) & bl UThied TRV MVE |
FiETh s, FRIRTHEY, YCDC BEASMICKT D LIF 21T O fFR., FEOEEX v v
=2 7B —|IKIBIZSEL TV D,
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X 10-3 BMBTH (r—x1)
= A2 Lr—A3IZBWTIX, YCDC WA O iEEXOAMR 2883 5 72 (P B A3 B
FEEIIX 10-4 (F—2 2) KON 10-5 (5 —2A 3) D@y, YCDC OF v M —E Z NS L

IBBREN D -DIs, FEOWMMENUEL, LEE SNOBEM ETRITThZhE LT 2
EOEFT 2465 (r—22), M EF2EOEFT23(F (5 —23) IZIKTT 5,

X 10-5 FETFH (r—=R3)

(4) MEBETHRORRE L OBRE DAER &K1

&7 —ADMBE TR ORREOERNITRL O THOEY Th oD, FREOOMBEEZZIT 5
r—A (r—A2~3) Tk, #ilhi&oKRKE J2H U TKEREME EFES M N Lz, LasL, [
3R EE D 50%I A+ 2 BURFMIBI &2 3% 57— A 3 OBFATH, 2019 43 LT 2023 40 2 [A]
IZE Y N ZEH 50%LL EORMSE BT BB L e D, HEPUBERIICT 4 — IV TH LTI,
BOFHiBI & OFEIZIG U, RBRICE A S 2 BATO KBRS OE BIFE A2 22l LT 2 [Blo
ARt TC26f% (r—21) ~231F (F—R3) LT HLENRDH D,

BN JEDOAKE Y — BRIk T 5 XA REFHZ TS0 3~4% &5 & (B2 E23HEM), TFEOD
WY KEBESKEIETOr —ATIHED 3% E 22 (ERIZE » TE FITF% o413
FREDHEIPANICH D EB X HND,

# 10-24 B TR O R

X 10-6 KERIEME LT ICEATS 4003 F U A
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FIIE REHARER

111 REHSERSDELGEEIVR—RY FOBE

ARFEHEIT Ty a7 EKIEE T 5 KSR OREROK IR ORI X > THEIINT 2 KFEICIHE L
AR AT DML L, YU I UTOMERRE ERFERBICHGTHZEEHME LTS, K
FEICBWIREMASEEL HE2 2 FEa L KR—3x 0 M LIFIORT,

#£ 11-1 ABEDayR—xv MEE

FENE =9 ffl | =1 Hifit
K7 — K 140 MGD
AL 60 MGD 25 ha (62 Acre)
WKy 60 MGD
ARE 21.4 km 19.9 km
(WTP—> — > 9 fid/kih) | (V' — 9 Bd/kih—> —2 1)

Bk i 12.2 MG 20 MG (= 1A V) V' — 9 fid/kith 1.5 ha,

(2025 % T) 83MG (> kT 1) a4 Rdki 1.4 ha,

o b7 VELKHL 0.7 ha

B K AE 43.2 km 61.4 km -
B K& 636.9 km 430.3 km
DMA 23 1i# 37 &

Hifh : JICA FREN]

Water Treatment Plant

Water Treatment Plant /
Transmission Pipe

Service Reservoir \ﬁA

Intake facility District Metered Area ~—  — ——p

Hi : JICA FE&
X 11-1 HEXoLR—%r MIBEX

112 BERUHEORKR

1121 #HEA LV T7FH—ERDBUR

2y T HOBAFOH A 7T DR RE TRIR T ZERTOFY 2y T ITB W TER, b
AV SR EITE VR THIN, T F A RTA B BT T DI ORI
VB WTIXER, KB —E R ZHPEEDOEE(H R MR R TH D,
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R 7 b e iy Wa¥) &y
(7x—X'2) HfHE

T I LAR—

#F 11-2 ZoioTBmORESAr 75— RAOBHER

s o ES B BHBKE | MU | ARE | BREED
J—> | No oyt %) %) %) £ (%) IR (%)
1 | Latha 88 93 87 100 99
2 | Lanmadaw 100 92 91 100 97
3 | Pabedan 100 92 86 98 95
4 | Kyauktada 99 93 82 100 92
5 | Botahtaung 100 79 84 100 91
6 | Pazuntaung 100 93 89 100 94
g1 7 | Ahlon 100 92 67 100 93
8 | Kyimyindine 86 54 38 96.5 54
9 | Sangyoung 100 84 65 99.5 94
10 | Dagon 97 95 85 100 82
11 | Bahan 99 77 86 100 90
12 | Tamway 100 86 85 99.7 95
13 | Mingala Taungnyunt 100 81 91 98.9 95
14 | Seikkan 100 60 80 100 100
J—>9 | 29 | Hlaing Tharyar 88 42 3 100 69
iy 97 81 75 100 89
{1l 2013 JICA {435 AR
1122 HFIA

Ky 7O EF AR NE TRIOR T, THBIR RN 90 %Ll EOX T Lo RNEEAETHS
DB = LDOF = H A Ay Al LOBAKS = 9DTA LB 22y I
DOIBAES TSI RFARMTHY  BIRRHNH 5,

£ 11-3 Aoy EO I REES

B FH KB F b
~ | & g &3 <
e e sl€|3lglgl® |alelelnlglelL
J—> | No AUy mE | S | k|| S| S ;‘&:\‘; 2 S| S = S|k
(km? | HZ | 4% [ N | I® K 8 | N E K %
"N | H| Q| E Q| N | B X e
] a * #
1 | Latha 0.81 | 55 0 0 0] 45| 100 0 0 0 0 0 0 0
2 | Lanmadaw 141 | 65| 10| O] O] 25| 100 0| O] O] O O] O] O
3 | Pabedan 076 | 76| 4] 19| 0| 1| 100/ O] O| Ol O] O] O] O
4 | Kyauktada 071 8| 11| 0| 0| O 99| 0| 0| O] 0] Ol O] O
5 | Botahtaung 238 | 64 | 15 0 8 2 89 9 0 1 0 0 0| 10
6 | Pazuntaung 101 | 78 3 0 8 0 89 | 10 0 0 0 0 1] 11
NN 7 | Ahlon 269 | 62| 5| 0] 20| 3 90| 0| O O] 9| 0] 1] 10
/=213 Kyimyindine 1077 | 44] o] o] 4| 3] 51| o] of 4| 2| o] 1] 48
9 | Sangyoung 247 | 92 0 0 0 7 99 0 0 0 1 0 0 1
10 | Dagon 11.65 | 48 4 0 0 3 55 0 2 0| 41 3 0| 46
11 | Bahan 8.84 | 79 1 0 1 1 82 1 0 0 6 5 6| 18
12 | Tamway 479 | 71 0 0 0] 17 88 0 4 1 3 2 1] 11
13 | Mingala Taungnyunt 5.06 | 53 0 3| 13| 14 83 1 3 0 2 8 3| 17
14 | Seikkan 013 3| 9] 0|50 O 62| 9| 0| O] 0] O] 30] 39
vJ—>9 | 29 | Hlaing Tharyar 67.33 | 22 0 0] 19 1 42 | 24 2| 19 3 1 8| 57
Fi5 -| 60 4 1 8 8 82 4 1 4 4 1 3| 18
tH#: 2013 JICA {735 AR

11.2.3

PRbE - 4k

YAUHO TR E T RAR T, FARERRDHDDIES — 1D 6 >DFT 2y (HiFD
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R 7 b e iy Wa¥) &y
(7x—X'2) HfHE

T I LAR—

NO0.1~6) IZ[RESND, T ERIKTHDE 7.3%I(ZHE T, F0D 90% LA ED A & 1345 TofE Bl JLEE

ZFERLTNDT | FARBLEL TZLFELV IREETIEAR 0,

F 11-4 YrIoHOTFALERI

Treatment facility

Percentage of population (%)

Sewerage system 7.3
Septic tank 184
Pour-flush toilet 28.0
Fly-prevention toilet 18.0
Unsanitary toilet 28.0
No toilet 0.3

Hi#: Water Supply Improvement Project Study for Yangon City and Pathein City, 2014

YRR T A (LT TR SRR, B, BT 7 A UAVAERTR) OREEEL O
FECHA FRIORT, BEBEHKT 2L T 0 TIEH LI CHESHRIN TN, A —E
A& T TORWIFIZ B W TIKRE DL E LT B 2R TE TORN T EnD | AT ~ D
BURINEL > TWDEE 2 BN,

# 115 ¥rAarhicBII & EEROREBE K T

2007 2008 2009 2010 2011
Sickness No.of | No.of | No.of | No.of | No.of | No.of | No.of | No.of | No.of | No.of
patients | deaths | patients | deaths | patients | deaths | patients | deaths | patients | deaths
Cholera 4 0 49 0 191 7 22 1 37 0
Diarrhea 17,322 7 17,462 9 13,166 10 11,851 2 10,969 4
Dysentery 8,507 0 9,489 0 6,135 0 6,361 0 4,436 0
Food poisoning 244 7 259 3 435 7 255 0 395 0
Typhoid & Para 103 1 71 1 55 0 98 0 47 0
typhoid
Viral hepatitis 188 6 251 1 14 4 271 3 205 2

Hidit: Water Supply Improvement Project Study for Yangon City and Pathein City, 2014

B2y T ORI TR ik, K ONEFEEEZ L TRIORNT, AR TRITEYTHE 7.1 L
STEY, ZUISyr~—EEHD 41, £HFFEEO 16 IDHRWEIEE 72> TWAN, TR L EH
FHIRWEEE 72> TS,

# 11-6 ULyl BOIRFETE FWhk, KOEEEK

N S Death Rate During Child No. of Hospitals No. of Doctors
J—=~ | No. Lttt Birth per 1080 per 100% per 1000
1 Latha 5 0.91 0.03
2 Lanmadaw 5 1.9 0.09
3 Pabedan 6 2.13 0.08
4 Kyauktada 5 1.21 2.56
5 Botahtaung 8 0.77 0.1
6 Pazuntaung 8 0.89 1.6
g1 7 Ahlon 9 0.67 0.05
8 Kyimyindine 10 0.59 0.85
9 Sangyoung 0.1 1.02 0.04
10 Dagon 7 0.65 0.04
11 Bahan 3 0.43 0.03
12 Tamway 5 0.72 0.62
13 Mingala Taungnyunt 9 0.55 0.04
14 Seikkan 20 0.45 0.89
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T v —[H e T E A KB

(7 =—X2) Hfgie T T LA ]
S S Death Rate During Child No. of Hospitals No. of Doctors
/T No. (et Birth per 1000 per 1000 per 1000
J—29 29 Hlaing Tharyar 6 0.01 0.02
1 7.1 0.9 0.5

Hi#i: 2013 JICA HHHEFRARIFAA:

1124 KKE

REIEYZBILC YCDC 1 E HIELHIZ FEML T 7Ru 23, 2007 4 4 A L 2008 4F 1 H ARy MLl
FEhi L THY, TSP KT PM10 OBIHNEA WHO 7% E[Al->TD,

MoNREC [T ER 55 5L #6445 #E 4% Environtemtal Conservation Department % 8772 (Za% & L, £ Fl BB &
HEDOHIEZRFTL TODA, 2015 FRIUE THIEIZSN TRV | v ~—[ERERERH ESND
FTIE WHO RHEAZSELL | THERYIRMICISW IR OE Y2 E 8, TARV A7 D%, ~
77 —REHEORELHRT OLERDHD,

S

Hi#i: 2014 JICA /K3E MP
11-2  KREVESLHIH S

# 11-7 KRK[UEBLHGER

Site Observational TSP PMy, SO, NO,
Month (ngm’) | (ugim’) | (ng/m®) | (ng/m’)

1. Commercial site (Traders Hotel) April, 2007 342.58 177.69 - -
Jan., 2008 143.21 71.75 - -

2. Residential site (IBC) April, 2007 168.61 68.59 1.14 23.22

Jan., 2008 118.70 65.3 1.24 22.28

3. Surrounding site near to industrial zone April, 2007 127.37 66.95 0.37 28.36

(Forest Department Head Quarter) Jan., 2008 188.66 136.92 0.25 25.42
WHO Standard 100 50 20 40

Hi8: 2014 JICA /KB MP

1125 KERUOREESEIRE

1) K&

VAR FE TR A T D HE K DK E L, FWRAKIKOTE YA B X 2SN DS54 E b UK E RS
BIDOHEARENEIZINH L LT 5, TR ETITH AR FEHE I TR E L7 o T DT | [ERE SR AL (IFC) A3
HIE U BREE - Il 2 2 E (EHS) WART AL 2 3L 5,
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(7 x—X2) FEfgHe T FI e LA P

# 11-8 EHS HART ALK HEUE

Pollutant Guideline Value (mg/l)
pH 6-9
BOD 30
COD 125
Total nitrogen 10
Total phosphorus 2
Oil and grease 10
Total Suspended solids 50
Total coliform bacteria 400 MPN/ 100ml
Acrolein, Aldrin, alpha-Endosulfan, Aluminum, Arsenicbeta-Endosulfan,
Carbaryl Cadmium, Chlordane, Chloride, Chlorine, Chloropyrifos, Chromium
(111, Chromium (V1), Cyanide, Diazinon Dieldrin, Endrin, gamma-BHC, Ultra-low level
4,4'-DDT, Heptachlor, Heptachlor Epoxide, Lead, Mercury, Methylmercury,
Nickel, Parathion Pentachlorophenol, Silver, Toxaphene, Tributyltin, Zinc

Hi 8 : EHS Guidelines 2007, World Bank Group

2) B ZE Bh i i SR

FAREEZ X —IZBWT, [UEEENC XL > THE U DADOREBITEICTIZ 08K AR & O
LOIZ L HKEXLKEDOENFT bLD, ED2, REHEIZBWTHRUEZLB OIS IC
BT LHNE I DEHRT DUNEND D,

2014-JICA 7KiE MP 1T L AU, TKokkowa JI1 0 10 4F¥8 KA #1349 20,000 MGD CTd 1 | ] HHERF
KEZZ[E LT 10 FB/KERED 82 BUKAIEE & 2 & Kokkowa J117> & 135k KX C 10,000 MGD
DEKRNARETHDL EEZLND, ] & LTWD, AFEHETHE L TWVDEUKMROREIL 140
MGD Th V| ZAUFBUKFIRERED 1.4% & 72 %,

F7o, WAKOBAEIZIAWIEREO ER LGS TEBY ., M7= > THEE 1,000 NTU %
BT 52 BEEIND, ZOEWVEEZ T 572D mipbBa (5 12 —48 BRfE]) &5t
B LTWD, 512, ZOEEL-EEICINT 2EER ORI Z iR, BE - LBt 2 5HE
LT3,

L7223 -> T, Kokkowa JINTEE 2 IR EZRFF L TR Y . KEEOPUKEITEIEG & L THRIC
INSWZ L EERGIEEEBEITKIC S TS TE 2B TH D 2 EMnb, K[BEEEIIT
2 MagathiHE < . ARFEITRBEABICK L THAEISICE T 26D TH D LEADBND,

1126 BEZEY

WK, IR U CRAT 2BEFEMICE LT, Iy o~ —[HEHE, KOEHS A KT 1 >
TRy BB 205 E OIS ITHE STV, Yo I U TNOBEEYERIZY =
GBS A (Pollution Control and Cleansing Rules 2001) (26t » CTHEhi ST\ 5, B
EERE 1T YCDC WICERIE S oG E #NE /7 (Department of Pollution Control and Cleansing,
DPCC) Th %, ¥ o I U iNICITEM S 5573 2 5, — AT HERE STV DAL 0R 5 b D,
BARCEN. F A>T 0 | 24 RFEFEEY O T A &E Eii L T\ 5,
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I v —[FH T E A [k EE
(Z7x—X2) e T A F e LA— |

ARFEETIEIMAI L, HKREDLSOGRPEAET D, T DIHRITE LM ~OHEFMH 5T —
fRFEZEY) & L TR SIS TSI 5 2 & &7 %,

S~

Higi: 2014 JICA 7K3E MP
X 11-3 Yo HN ORI LIS E X

1127 BRE

B (2B LC, YCDC 3 E MBI & 520 L Cds 3, FER R MBI BT 2ET — X 1L/ A3,
JICA #R T84 CAlldr (2012 4 3 HIC 24 WfElsEme@ll)) L 7o FEFG G Co AR > Ml
BME 2 LA FioRd, WEEFE, (K115 KO 11-6) (SR T 28, REEIXSIEE L L RWGHTT
HD, 1REEME TS 1, 2 TZERE I 45.06~58.16dB, 42.88~54.53dB T ¥ | 24 K 1)
fEIXZ 24 50.81dB, 49.25dB TH -7,

S ¥ o~ —[ETIHERE IR D TR E S TR LT WHO RUtA2 B4 2 & [k (B4
D FEUE(E 50~55 dB & FHA A D 24 BRI EWEITIZIERSE CTH o 72720, K& REIT & T»
WEEZLND,

\

Project Area

High: 2013-JICA ¥ o = L HB B A
X 11-4 BEHHHS
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I v —[FH T E A [k E
(Z7x—X2) e T A F e LA— |

e U L o R € I & s .-_u PP R N s, i ,y ) S

H#: 2013-JICA ¥ o = L FR T B Fi A
11-5 EREEARS R (M 1, 2012 48 3 A 7~8 A )

Hidh: 2013-JICA v > = > # i E s
B 11-6 BEEBLHIFER (MR 2, 2012 48 3 A 8~9 H#HHl)

= 119 BEEICEET5 WHO A#E

i . . Laeq L Amax
Specific Environment Critical Health Effect (dB) (dB)
Outdoor living area Serious annoyance 55 -

Moderate annoyance 50

Hi#i: WHO Guideline for specific noise

F7o, BT EICGEEHOEY | KM O®RDE « SiE THEROIRERS - (RIRE TIEA AT 5720
JEN G2 Je XX T HZ DB IR S 720,

1128 HUBILTF

AREETIE, IR A EFZ2ER LW 20, K2R B BIFIC X 2 gk i3 4E
L7V, FE7o, W2 T 5720, BEMO B EICE 2T T HRE L2V,
BEAK K DT DI\ F i 5 KBRS HEATC B W TIE, IBE SR TH D7
ETEZEPOW TR ELN, EHEE L TEZEAL, L TEL/NNINWZ b, HBIETIZ

2 A0 ~D BRI RA LR,

11.2.9 sy{biERE
Yo U HNICIE 1950 AELIRMICEEGR S 72/ 3T X | A 7 ZE D28 ne% & & T e 189 D JFE s phy

11-7



I v —[FH T E A [k EE
(Z7x—X2) e T A F e LA— |

MIDTEE L TND N, KEEOHRER T ERICB O TUIMGEE STV, T, HEFE
HiVT £ B SULTEPE~ DR BITIA L7220,

11.2.10 A®.%
Yo I UHWNICIE 153 FEEOHIRERFENSIEE L TV D0, AFEEOERER TEHIZB VT
ER I N TV, ZD70, FHEEMIC K DAEER~OEEIIRA LRV,

11211 {REX
¥ o= Ak 35 km OLE I 1% Hlawga B4 ARE A B 0 | SA HERTE A8 AR (3.1 km?) |
E (0.3km?) ., MOEEHIE (27 km?) OAFH6.2km® 25725, ARIZ. Hlawga O FiEr
DFEMEEY ZRET DL, Iy~ —EAOWIIE, €I, BEEORAALYORE, R
REZHESELZ L. KOATRERIRY BRREMETOBILE - Sl a Eli T 5 2 & 4 HAYIC 1982
FEICHIE &z,

ARFEEOMfFRER TEM (T IZBNTI v r~v—EHOER, KOEERESKI TED bk
RITHERR S TWR, DTz, FREFENIC & D REX~DOREITRAE L,

[ ]
[ ]
[ ]
[ ]
[ ]
[ )
[ ]
[ ]
o [ Hiawga Wildlife Park
[ )
[ ]
[ )
[ ]
[ ]
[ ]
[ ]
[ )
[ J
[}
[ J
[}
[ J
] N
Project Area .
Hlawga Wildlife Park |
[ ]
[ ]
[ J
[ J
[ ]
[ ]
[ ]
[ ]
[ J
[ J
[ ]
[ ]

Higl : 2014 JICA /K3E MP
X 11-7 {REX

11.2.12 DERE - ERE

Z 9y ORI Z TRITRT, RFEFERIZEL~R, DA R T4 5 £ O
(WF UM Y —lE B, Vv R SMER) THBEL TV, TOLEEHK TIIE ot
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I v —[H T T BT LAk
(7 x—X2) e T F I e L— N

DEIEGRENE Ty T LN, FLEAEDZ T vy TR e B R E HD 5,
FER GBI, SRR T OB 4L O — 7 U — FBOR TRUE STV % 5 BUR (OP)
4.10 [THE SN TV DD ERE - SEERKROERFIMR SN TR LT, FEEMICL 2DHR

IR« JeAE R~ DR BIT A LRV,

# 11-10 ZUrivrEORBERER

J—> | No. Aoy Bamar Karin Rakhine | Others
1 | Latha 24.2 0.5 2.0 73.3
2 | Lanmadaw 61.7 0.9 2.7 34.7
3 | Pabedan 31.6 2.0 1.0 65.4
4 | Kyauktada 73.7 15 1.8 23.0
5 | Botahtaung 724 2.5 1.9 23.2
6 | Pazuntaung 81.1 1.9 1.1 15.9
J—1 7 | Ahlon 78.0 1.3 6.0 14.7
8 | Kyimyindine 97.0 0.7 2.1 0.2
9 | Sangyoung 84.3 1.7 14 12.6
10 | Dagon 64.5 1.1 2.9 315
11 | Bahan 88.4 3.4 2.5 5.7
12 | Tamway 80.0 4.1 1.1 14.8
13 | Mingala Taungnyunt 93.1 15 0.9 45
14 | Seikkan 95.0 3.4 0.4 1.2
J—>9 | 29 | Hlaing Tharyar 92.9 14 1.6 41
15 74.5 1.9 2.0 21.7

Hi#i: 2013 JICA HHHFRARIFAA:

11.2.13  HIV RYSEXE

HIV JEGE T HIE R v o~ —[E CHRAI B & 72> T D, HIV OBYSREEITTEIC HIV B &
DPEZ PRSI EDOIL 72 ETH D, EEG R = A XFHE (UNAISD) 23 %E£ L TW5 AIDS
Epidemic Update 2004, & O'7 =— X 1FSC k5 &, [FEICHIT D HIV IEYRIE 1.2% (2005 4F)
Lo TRY, Y I UfIcEIT D HIV YT 0.55% (2005 4F) | 0.25% (2010 4F) , 0.15% (2011
) Lo TWA,

HIV RYSEIZ T 2 3R 30 THIM P SR SN AR EHETH Y | BRRER L I b330 #E
BICHBUTOHEAZHGET 22 LR TH D,

— 2y F—2fil Ok

— PERGYE DR A

—JYYE BT S VL — Tl

—fEh v T
DY — R &R B B SCHLERIIFE O HIV RYLE T 555 52 B 2 #A% (R 72 L)
MHERBEHB TN D,

11214 V¥ —, BEEHIHTHEE

AREZEIIH GBI IRV = v F—, BEEFICERE Lo FEEEA RSN TS, LLTICHE
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(7 x—X2) FEfgHe T FI e LA P

1) &k, BEEHFOFBHAHEERE

KEEDOFERIZL > T, KEK~DOT 72 AROKOE « BNH ETHHH, %< okt
FICHEEER, MENRRREAMEE S D,

BIE YCDC IZ X D HAKMERE SILTWRNT A X« X723y TR CIE— B BB
IXEFEDEMT D 20L R M EEA L, AEAAKTHT S L IXEFOMm» bk BTS2 ETA
F LTS, EEAKOKEAFEITTZICLIEN > TE Y, — BB, $5+53/E ORI 2 5
DT END BFAEIFIZEN TS ORI ZIEE L, WERY - WA D0 > TW D ONE
WTHD, LIedo T, KEHRIZBWTETRANER S NTSE. < Otk BHEE DA
FKDFRZEIAR D2 ARSI T, BRI BT 5 Y = v =D IZH 535 2 L
HrEcx 5,

2) DR AESAIN

YCDC Kff#s - BRI 2 ZHEREOFGIL 710% & 72> TRV . ZMEIC b RS 3%
HzohTws, 2] BEEcBOTH Lot ITEETH Y, %%@m@am%—%
DRI RS (FRILCORKTIE), ERRCTOMGIIH, SFPi COMIR L) 2V TRIER
HHNTWD, FICAFEDOEZ L > TUTDO L) RN/ T D,

—ARFEOBFZ T HOBIIKMEORRZ &2 L2 X 2S48

—KEEOEE - MR EHOBRIC LMD 25T 2 LIZ L 5MEAIH

— WSR2 L 7o M DR E B, e - R 1F oM b

3) ABEEHICEL TOVx v ¥ —EEEE
ARFEEOEMIZE L TUIUATOL IR 2 H—~DEENVIEL 125,

— HIVREZ 22T TG ARA b THEEGICEIT D LMEORZRHE I R D EFIEE O FEhi
— KEEHA~OLMER S v 7 DEH

— PREEfA, RO BIAR D AREE O Eh

— LHEBYO N UE B LRI E

11.3 S Uv—EORIBHIEEFIE - H8

(1) BREASEEICET ES - K

2y v —HOREASEEICET 5154 - FUE L L TlX, Environmental Conservation Law (2012)
& Environmental Conservation Rules (2014) 23345 41TV 5,

- Environmental Conservation Law (2012)

B MoNREC (Z X » CHIE S 4L, 201243 H X 0TS Wb, ZHiE ¥ o ~—[EDBREE
HHEOIARL A EHTHY | BEEEHICOWTHERE L TWA, LLTFICZF O 2R~
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(7 x—X2) e T F I e L— N

P

Title and Definition

Objectives

Formation of the Environmental Conservation Committee
Duties and Powers relating to the Environmental Conservation of the Ministry
Environmental Emergency

Environmental Quality Standard

Environmental Conservation

Management of Urban Environment

Conservation of Natural Resources and Cultural Heritages
Prior Permission

Insurance

Prohibitions

Offences and Penalties

Miscellaneous

[ S
g 1oe) 1) 1o 1= N=RICCR BN {o S [V} NS [OVR [ OR Eg B

- Environmental Conservation Rules (2014)

2014 5 6 H XV Bl MONREC (Z L » THifT S TRV | SULEFES B ALREMIIZBE4 5 FA
M7 E 7> T D, L FICE DR Z 7T,

P

Adaptation Policy Relating to Environmental Conservation

Environmental Conservation

International, Regional and Bi-lateral Cooperation Relating to Environmental
Conservation

5 Environmental Management Fund

6 Environmental Emergency

7 Environmental Quality Standards
8

9

=

1 Title and Definition
2

3

4

Management of Urban Environment
Waste Management

10 Conservation of Natural Resources and Cultural Heritages
11 Environmental Impact Assessment

12 Prior Permission

13 Prohibitions

14 Miscellaneous

Lﬁ@%ﬁfu917%%ﬁﬁm%ﬁ&%ﬁﬁﬁaowTuTwi5K%LT®60
- uvxl MEERHICERE~ RV AV FEHE A ST EIA LAR— % MoNREC IZ#2HH4 5 =2 &
- %ﬁVXny%%E%ﬁE%%W THEME L., EhidRL A MoNREC I[C#E4 25 2 &

(2) BREERCERIAMICEI T DB - ARG TFhe &

i?VV*ET TEDA 7 T HEODIRRERIZHEV, EIA FheE ORWHEfE RO 5T
B, REZEINMICEET 2 AR T = (EIA Procedure) 23NEDAGEZ 51T 2016 4 1 H IZAA
éhkoﬁﬂwim% W Tix7e Y= hOAZ U —=27_ IEEEIA LiR— FOK, F
EH, KRFHE, TV UV IHONTHEBRESNTWS, ULTFICZE DO E =T,
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(7= —X2) e T A T LA — |
L WA
1 Title and Definition
2 Establishment of Environmental Impact Assessment Process
3 Screening
4 Initial Environmental Examination
5 Environmental Impact Assessment
6 Appeal Process
7 Environmental Management Plan
8 Environmental Consideration in Project Approval
9 Monitoring
10 Administrative Panishment
Annex 1 Categorization of Economic Activities for Assessment Purposes
Annex 2 Environmental Assessment Procedure Flowchart’.
Annex 3 Prescribed Penalties Under Procedure

ARTFHEOMEILLFO®Y TH 5,

« (Article 3) BREICH L TRDOEERDHL T 0V MIOWTITERBER AR 2 EhE L.
Environmental Compliance Certificate (ECC) Z Huf5 L 727 4uid7e H7e0y,

+ (Article 9) ERBIEZADXINT DWW TITRUE L TWRVY, 245 DOXRIIZ DUV TR EBEEES
EERFIT L CWVDRY TR 5,

- (Article 10) 2016 4F 1 ABUEFEMFT O T v ¥ =7 MTOWTIERE Y X P A > Ml Z 5E
PR L, AR A5,

IEE, EIA, ROBEFEMFOTn =7 ML TRD N HERBFHE 1T, FTHRIRTE

b5,

Environmental (IEE) Scoping Environmental / Social
Investigation (Public Consultation) Compliance Audit
(including Public Scoping Report & Investigation
Consultation Process) Vi B
i Environmental (EIA) Siibniission of
Preparation & In"esﬁgaﬁou Environmental
Submission of IEE ~ Management Plan
Report DraftETA Report (EMP)
Review and Approval Disclosure and Public Issuance of
Process Consultation of draft Environmental
(Maximum 60days) EIA Report Compliance Certificate
(Including TEE Report V] (ECO)
Disclosure & Public Submission of ETA
Consultation Process) Report
v
\|/ Review and Approval
Issuance of Process
Environmental (\/Ia_xnmun 90day s)
Compliance Certificate 7
(ECC) Issuance of
Environmental
Compliance Certificate
(ECC)

Hi# : The EIA Procedure (2016)
B 11-8

11-12
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I v —[H T T BT LAk
(7 x—X2) e T F I e L— N

[FIAZRFHi X Tld. [EEEIA OXt4 L LT 142 OFEDT T —DRESNTWS, Kitinddk
WZOWTITHE T AKBUKDSRE SN TEBY . N ORFGKEZFIHTHIAEEIINLE ST
AR

# 11-11 IEE/EIAXNRTH HKEHREE

Water Supply
No. | Type of Economic Activity Criteria for IEE Type Criteria for EIA Type
Economic Activities Economic Activities
111 | Groundwater Development for < 4,500 m*/day = 4,500 m’/day
Industrial, Agricultural or Urban
Water Supply

H1#: The EIA Procedure (2016)

() ZnMiniEs - K
PLF DS « FRUETHBREASEEICOW T —HE#EL T\ D,

The Water Power Act 1927 (Burma Act 11, 1927)

The Underground Water Act (1930)

Public Health Law (1972)

Territorial Sea and Maritime Zone Law (1977)

Irrigation Laws and Regulations (1982)

Law on Aquaculture (1989)

Marine Fisheries Law (1990)

The Forest Law (1992)

The Protection of Preservation of Cultural Heritage Region Law (1994)
The Protection of Wildlife, Wild Plant and Conservation of Natural Area Law (1994)
National Environmental Policy (1994)

Mines Law (1994)

Myanmar Agenda 21 (1997)

The Conservation of Water Resources and River Law (2006)
National Sustainable Development Strategy NSDS (2009)
Myanmar Investment Law (2011)

Farmland Law (2012)

Farmland Rules (2012)

Vacant, Fallow and Virgin Lands Management Law (2012)
Vacant, Fallow and Virgin Lands Management Rules (2012)
Myanmar Investment Rule (2013)

Investment Notification (2013)

The Standard Performance and Specification Law (2014)

114 KBEDOEE
(1) With/Without e ¥ =27 k
H10FE 102 ) 2Bz L,

(2) HKRBILEDOREBR
HAEALABBROZ &,
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I e H Y T H T LAk FE

(7 x—X'2) Hfie T A I LA F

(3) EAENL— P DORER

[EE 5 SRk g. Y —r 9Bk, T4 L ERESHE—DER TH o720, RBERIFFEL

AR

115 Ra—EVJ5RUBREHSEERED TOR
BEHELCEZEZ ONDIEREHBZHMHB L, TOREFEEZRETHZDICAa—Y U T2 LT 5,

Aa—¥ U7 Lk, BEASEE, BEEEBSIONFHMEEBE 2HEHL., D

AT IR RES

HZETHDH, Aa—E U THREZ TRIOR L, A~CIZEHE SN 7-BREHE B IZ W TIE OFEE

HE, WEGikEIRL L,

# 11-12

REHA R - IR

&
i

FE

P/C

(¢}

FEAf R

AAE H

AR IR

1Bt

P/C: 3% RO O IRIC L 0 | &t
PHERDE U ADMIEECT D,

O: KRG # 3T DRERILE TN T
|AYS47AN

CBRBE R RV L1
CRHETEHINOK
[E
BesidintZ

- SCHRFRAS . BALRERES
MEDETY T

SRR TV, R EE
B 2T — I

Mg, ERE OB S KE~DR
BIEShRuy,

P/C:HERBESEM IS D,
O: KGN BIHRBHET 5,

« BEFEM ARD LI FE
- SRR PR DREAF
W5y 5

« BEAFHEST LSy 350D
R

- SCHERFRAT . BAFRIERS
MHOETY T
« PENT AL G P
NoDETI T

P/C: FERIFIC R A - B K D
BRI - REIN AT D,

O:R Tk, FEEHED D OhFH -
REIN TR SN D, BRI
&L, HHEER & oL 4 &
STWNWD I EMBREETN,

BRBT R
CHE T EHOERS
PRERIRIL

- FERRHEOD R

- SCHKERAY . BALRAEEE
NoDOETYL
JERR T UE, IREfE] HE
AXEMEICET S
F—HIE

RIE 2 1T KR A 1013 2kt
F\ MR - WD ATH, M
BEIL T IAE S,

B AREREE

A RGBT R,

RFEFETIE, AR, BARAROER
SIS, TR R
IO TWVDEH NN LN,
HEIIEEI N,

KGR

10 AEVBKAR Bt B 0D 2= s % Wk AT HE
L7=454 . Kokkowa J11725 1% 10,000
MGD OBUKNARETH 5,
AHEETOLUKEX 140MGD TH
D BUKFTRERD 14% L 72> THEY
IRGA~DEENTITE SR\,

BRI

ERBH

BB AR OB 7 D DAL HHL
HEHE/ PR e it o0 FE B A0 R iin
BEEERD,

FEAFEMERBR
UL OTRE

B

AR - R

FEROATEICKT 5 BB IEE S
i,

F7o, BUKEITBUKFIRERD 1.4%F2
ETh, BEIEE IR,

AL RE

MRk, & O T ERI SULEE
X720,
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I v —[H Y T E LK

(7 x—X'2) Hfie T A I LA F

Y8 BT H P/jﬁo AT 2R P H WETE
P/C T$¢' (TEEERE O Y
P b | b PG OBELEIC LD SE8n ~ ~
R E<Eé:&ﬁﬁﬁéh5ﬁk%&
CEITR,
i =9/ D D DR, JefE R TS M A _ _
UinEE//3 TEL72\,
T3 EERSE B- | D | B&RFEOEHOMRIENH 5, * I B2 AR FRILLFB A
A+/-: Significant positive/negative impact is expected
B+/-: Positive/negative impact is expected to some extent.
C+/-: Extect of positive/negative impact is unknown.
(A further examination is needed, and the impact could be clarified as the study progresses.
D: No impact is expected.
P/C: Planning/Construction
O:Operation
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A+/-: Significant positive/negative impact is expected

B+/-: Positive/negative impact is expected to some extent.

C+/-: Extect of positive/negative impact is unknown.

(A further examination is needed, and the impact could be clarified as the study progresses.)
D: No impact is expected.
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The latest result of the below items shall be submitted to the lenders as part of Quarterly Progress Report

throughout the construction phase.

Monitoring

Form

1. Response/Actions to Comments and Guidance from Government Authorities and the Public

Monitoring ltem

Monitoring Results

Number and contents of formal
comments made by the public

Number and contents of responses
from Government agencies

2. Pollution
Air Quality (Ambient Air Quality)
Measured Measured Referred
. . Measurement
Item Unit Value Value International Point Frequency
(Mean) (Max) Standards
PM10
TSP
CO
NOx
SOx
Garbage
. Measured Measured Value Referr.ed
Item Unit Value (Max) International
(Mean) Standards
Construction garbage amount
Sludge amount
3. Natural Environment
Noise
. Measured Measured Referred International
Item Unit Value Value Standards
(Mean) (Max)
Noise level
4. Social Environment
Working Condition
Monitoring Item Monitoring Results
Safety gear wuse, Workplace
hazards, Compliance of traffic law
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+ Constitution of the Republic of the Union of Myanmar, 2008
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+ Land Acquisition Act, 1879 (Amended in 1937 (Adaptation of Laws Orders), and 1940 (Burma Act
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BEGE : FEEROERBEIZET S JICA ORET# (GEF1XHFED)

The key principle of JICA policies on involuntary resettlement is summarized below.

Involuntary resettlement and loss of means of livelihood are to be avoided when feasible by exploring all viable
alternatives.  (FF B BAVERBEE L OVAEFHFEOMEIIT, H 6L FHiEZ R L CREHIZDRIER 5
20N,)

When, population displacement is unavoidable, effective measures to minimize the impact and to compensate
for losses should be taken. (2 X 9 22 RET A8 T & EHENFIRE TRWESITIT, 8L R/IMEL,
KEMMET D72012, EMED D6 KA L bpiF v s72n,)

People who must be resettled involuntarily and people whose means of livelihood will be hindered or lost must
be sufficiently compensated and supported, so that they can improve or at least restore their standard of living,
income opportunities and production levels to pre-project levels.  (FHaEEITIE, BHEHT O A TEKAELILA
e, AEKBEIZEWTEENID 2 LB EIETE 5 X 5 2emfitd - ety 5,)

Compensation must be based on the full replacement cost ® as much as possible.  (fif& 1 FTREZ2 IRV B/
BRSO UER 5 78\0,)

Compensation and other kinds of assistance must be provided prior to displacement. (ffif&=<°% DD F 21,
PRI RO RN A S 22 T e B w,)

For projects that entail large-scale involuntary resettlement, resettlement action plans must be prepared and
made available to the public. It is desirable that the resettlement action plan include elements laid out in the
World Bank Safeguard Policy, OP 4.12, Annex A.  (KEURIE B BIIERBIENBAET 572 =7 O
AR, ERBEERNEDY, B, A S TR iEe b, ERBEGEICIE, HRARITO®
—7H— KR 2 —0 OPA12 Annex A IZHUE SN OB ZENDL ZENEELLY)

In preparing a resettlement action plan, consultations must be held with the affected people and their
communities based on sufficient information made available to them in advance. When consultations are held,
explanations must be given in a form, manner, and language that are understandable to the affected people. (&
RBEEFTEOERIZ S 720 . FANC A RIERP A S BT, ZHUCESSEREEZ T DAL
A 2 =T 4 —EDOFHEPTONTORITIIZR B0, WglcBR L Tld, LT 5 A& MNEE
TEDEMEMKRAC L DHHAMTONL TV RIFITZR B 72V,)

Appropriate participation of affected people must be promoted in planning, implementation, and monitoring of
resettlement action plans. (3 B F0ERBHE L OAFHFEBEOTE D RPR O R, FEfti, =41
VIR, BEBEZT DAL 2 =T 4 —OWYRSMOMEE S TR UE R B ,)
Appropriate and accessible grievance mechanisms must be established for the affected people and their
communities. (EELZITDANLZRAI 2 =T 4 — 0D DOFEIFITHT DA T = X LESii STV
TR S e0,)

8 Description of “replacement cost” is as follows.

Land Agricultural | The pre-project or pre-displacement, whichever is higher, market value of land of equal productive
Land potential or use located in the vicinity of the affected land, plus the cost of preparing the land to levels
similar to those of the affected land, plus the cost of any registration and transfer taxes.
Land in The pre-displacement market value of land of equal size and use, with similar or improved public
Urban infrastructure facilities and services and located in the vicinity of the affected land, plus the cost of any
Areas registration and transfer taxes.
Structure | Houses and | The market cost of the materials to build a replacement structure with an area and quality similar or
Other better than those of the affected structure, or to repair a partially affected structure, plus the cost of
Structures transporting building materials to the construction site, plus the cost of any labor and contractors’ fees,
plus the cost of any registration and transfer taxes.
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Above principles are complemented by World Bank OP 4.12, since it is stated in JICA Guideline that “JICA
confirms that projects do not deviate significantly from the World Bank’s Safeguard Policies”. Additional key
principle based on World Bank OP 4.12 is as follows. (FE 7=, JICA 71 KZ 4 »Zid, NICA 1%, BREift:
SEEEICEHL, ey bHREYTOE—T T — FRY — L K& fiT%’E?ﬁiﬁb\ & iR
Do) LRHMLTNDZ &G, EREOKFANT, AT P412 (2> THiTESh D, IR OP4.12 (2
EOZBMTREERFANILLTO LB THD,)

Affected people are to be identified and recorded as early as possible in order to establish their eligibility
through an initial baseline survey (including population census that serves as an eligibility of cut-off date, asset
inventory, and socioeconomic survey), preferably at the project identification stage, to prevent a subsequent
influx of encroachers who wish to take advance of such benefits. (B¢ FBMERIE, MECKIB DO ZHME 2 T
SET BT, IR —R T A Vs (NaET R BE - MERE, SREFERELED) 2EBL
THEE » ik D, T, MIESCKBEEOFIEZ RO TRYIZ AL DBIRAT L Z L2 <TeD
FAIREZR R O DO YIHIBRE CTIThi 2 Z EREELVY,)

Eligibility of Benefits include, the PAPs who have formal legal rights to land (including customary and
traditional land rights recognized under law), the PAPs who don't have formal legal rights to land at the time of
census but have a claim to such land or assets and the PAPs who have no recognizable legal right to the land
they are occupying. (fHfECKIBOZMMESE 1T, BT T DERMERN 2 H 425 b0, Ellcx4 51k
HIHER] 2 L TR0 MR ZFE R E, UEE ORISR S SHEMBED O b, A
L TWD I OERHER R OFEREZ R TE Vb D LT 5,)

Preference should be given to land-based resettlement strategies for displaced persons whose livelihoods are

land-based. (oA (FEDOAFN HHICEZE L TWAEASIT. THICE S BlEERIg 2L S8 5)

Provide support for the transition period (between displacement and livelihood restoration.  (F{7HAR D X2
iy 5,)

Particular attention must be paid to the needs of the vulnerable groups among those displaced, especially those
below the poverty line, landless, elderly, women and children, ethnic minorities etc. (BHa(ER D 9 HAEEH)
255 FHCENES EMH LER, BAL L, 786, SERE. PEERBEIZOVWTIE, FrEko
Mﬁ%ﬁ?d

For projects that entail land acquisition or involuntary resettlement of fewer than 200 people, abbreviated
resettlement plan is to be prepared. (200 A A O R HA F 7o (X HHIERFG 2 1 5 ZIFIZ OV TR, Bis
A (ERIR) 2R 2,)

In addition to the above core principles on the JICA policy, it also laid emphasis on a detailed resettlement policy
inclusive of all the above points; project specific resettlement plan; institutional framework for implementation;
monitoring and evaluation mechanism; time schedule for implementation; and, detailed Financial Plan etc. (.l
FEOEHFANIIN A, FFEOERBEGIE, EiuEH, €=2 Y 7 - FHiA D=L ATV
—/b, FFMREESEE b SLETHD,)
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11.8 A7 =7 FNE —2FBSHM) R 2 RBREA VF o —FRE

11.8.1 HKIBEFEIZET S SHM
Iy AT EKGEEITIERD SHM X, LTO#EY YCDC (2 L 0 &t 2 [mIBfE S vz,

1) BRERE~0EEDHAS (201544 A)
YCDC 13K HIC 9% Anyasy K Ca v o 7k GOERFEICET s & %, 2015
F4 D2 AMTER L7 (TRSH),

# 11-20 Anyasu FOFBEIZEIT S YCDC IZ L A2 BHEFHAS

HH L
1. BAfEH 201544 A 11 HE OV 12 H
2. =% Anyasu 3
RIS B

YCDC (EDWS): Chief Engineer, Deputy Chief Engineer (71 3),
Executive Engineer, Assistant Chief Engineer,
Assistant Engineer,ft.o> YCDC T &5

3. E a3 a2=7 4—F (HtanTapin ¥ 7>+ v ) .
MR (Htan Tapin # 73 v ) #9150 A
Anyasu £ SFE 2Rk
Anyasu Ff
Pandaing #1E
A PR - FEEE N OIS ORI
o

- FRITHT D R

Hi#: YCDC
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YCDC (24 % &, ZoiiH=id, HocomE & BHERZ 55 LEEDO I & 17 2 "Bz
BV TIETRESNIZE D Z L TH D, 1t~ T, MFER EOIERRIIK S TR
Uy,

(2) AEHIZET 5 SHM (201741 A)

2017 -1 H (F3EICBI9 % SHM 23 YCDC 12 & Y BAfE SHu7z, SHM Tl FRIZRT &Y 20Acre
OBNNFHHIEAS, FHHEBASICEAT 2 JICABORSC= v Z A MV AV N Iy b TT— el aE
e EMENTH ST,

#Fz 11-21 #KEY A PEHEFNITRIT S SHM
HH R
1. HIEf 2017 %1 A 11 H (9:00 am -10:45 am)
2. =Y WK R E T

AL/ e e

oy
+

YCDC (K Hb#s - #i4ER)
YCDC (i ft i K OV 4= i 8 B =y (AL BB X))
EREERR
T HIEFL/R (Htantabin % 7 3w )
¥R (Htantabin # 7 >3 v )
FHS Sy (B Hi X))
¥ Fi(Hlaing Tharyar #Z >3 v )
TREHREE (Anyasu FT)
RHFEEA (KaTwel £1)
FATEBCE (Ka Twel £1)
FRITECE (Pandaing #4)
FEIATECE (Anyasu £4)
FE (Pandaing )
KBS (Htantabin #)
FES (Anyasu £)
JICA &R (2 —HNVAH > 7)
il
- EEERGEE, FEMEROTLR
- BREE R UM BB M OSSR
- MEICBET D ICABURKR N FEIMR L2 AR b Ty bATT— ME

il 75 A
- B

3.

S L R S

[y
[op]

=P

I
oo

~
W
G
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Higl: JICA FHAR

1) REHES~DOFE LIER

SHM Tld, Za—v 7R (& 11-12 28) KOFEME (K 11-13 /) 1S5 &, FHEIT K
DAE SN D BREE R O~ DO B L R ERAR P H STz, £/, YCDC 726, FHETY
TUHIBERICRT 2R ERNE 70D T L0, BRI L OMEHIRFIC I 1T 2 oo R JE H o T setk
[ZDOWTOBANRSBIF IR L TIT bz,

2) FIHEUEAR 2 I T 5 JIICABER O Z RV AV |
FHHUEUS K ORI B2 FEYEL (1162 THEMR) L. BizESRFA| (11.7 BHEMR) ([cE3x,
MHEIZRE 92 BRI CF%2 D JICA BUR K OV > & VA v RASEER & iz,

3) v hA 77— M(Cut-off Date)
HHIBASIZAR D Iy b A7 T — MZOWTLL I #B &z,
v 20154E4 11 H X T2 H IZAnyasukf 2 TYCDCIE, AT — 27 ARV Z—1Zxbd pHEMHE
(£11-202 1) ZBAME L7z,
v ZO7, 20151 B — BB ICET 2 FE LDy AT T — M Th D LRk
b,
v EBIT, 20174ELA 11 HBMEOSHM (FR11-2120R) 1%, FrICBEMNEUE T E Hi20Acre & & e
ETOEXEMAMBIFICETLIHE Oy b 77— Thd LRI D,

4) BEINE
K SHM OE#%IZ, AT — 27 RN —E YCDC & O TGS N EM ST,

# 11-22 SHM IR 3 ERISE

CIENET NP [ R
(a) When the project is started, YCDC shall consider for job opportunities of | (a)As presented in the SHM,
the people who live near by the project area. YCDC will consider the job
opportunities.
(b) Land owner should accept the fair land price which will be decided (b) Speech by Monk

appropriately by Yangon Regional Government as per entitlement matrix
and JICA policy on replacement cost. (Monk)
(c) How does YCDC evaluate for the price of land per acre? (A land owner) It will be appraised by
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EM, Wk, 2 A M

[, RISH

Yangon Regional
Government depends on
current price and unit price
without abasing to the land
owner. However, proof of
land ownership is necessary
to be compensated.
(Htantabin Township
Administrator)

(d) Warmly welcome and thanks to the government because their village have
to be developed due to this kind of big project. (Pandaing Village Leader)

Comments

(e) They said that they will cooperate and perform for this project to be
implemented successfully as it’s the government level project and there are
a lot of positive impacts and benefits to the people of the project area.
(Government Administration Department (Northern District), General
Administration Department (Hlaing Tharyar Township), Htantabin Land
Record Department Road Department( MOC)

Comments

(f) This project is a beneficial project not only for villagers but also for the
Yangon Region people, so he wants the success of it and to negotiate
between land owner and concerned departments for required land
acquisition. (Ka Twel Village Administrator)

Comments

9

To submit concerned department for the additional land acquisitions
(20Acre is for the Project) which is required for project with appropriate
price as per JICA policy.(Deputy Chief Engineer, YCDC(EDWS))

Action to be taken by YCDC

(h) To recognize as 2™ cut-off date for the date of this SHM for land
acquisition. (Deputy Chief Engineer, YCDC(EDWS))

Action to be taken by YCDC

(i) To negotiate for fair price with Katwe Village, Pandaing Village, Anyasu
Village land owners and farm owners not to abase them. (Deputy. Chief

Action to be taken by YCDC

Engineer)
A ZE2—XYCDC B ¥ U~ —fB TITV, WEBIZE LD TNWLHDT, RHHIC K =T A%k T 20
ERBIGERTZOEE L LTV,

i JICA FR#AR

SHM OFERIE, YCDC ER DSk (IFHIXE 156 2R) |
SNTWD (IRFFXE 16 B2H),
REZAKEBMEL

11.8.2 IBITHHESREA V¥ B —RE

2017 41 A, APREM O — A AHEEIL, EE 5 SRRV OEKE

LN JICA G

G

AV ERL D FE ik T RL L

& _EOARNE SR

PR ICETA2HERE A VX Ea—flEZ L TO®@ Y i L7z,

(1) BB

Vo R ST K ENLE B OARYE SRR S O BUR AR S 2 L,
vV ORESIEICKR L, FEEME, RET S .

SHGHR, BHAIZET 2 JICA BUR, A& HHLiC

RHTHZA MIVA N, By bATT— b, MOFEETREREEZMATLZ &

v RSP R O SRE IR A D 2 L,
vV O NESIERN S OFRBEREZITO L
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(2 AEFHE

1) FKEFHEME DR

[EiH 5 SRROIM, KR OKFHEDOEKE OFHEICEESE | BKEHEALEZ LT 05 CBLEH

L (THZH),

a.  ERTEALEILEE 5 SO HPREND 183m L5 (TROE Y Z7#1),

b. i aDALEICANE SILHCEEMDAET D56, ERHEIALE 2 EE 5 58 o i
D 22~25m (LEIZRBEIT S (FRIOEEAR)

c. [EE 5SROI T B EFENE T YCDC EK FICh D 7=, Ak G 3457 L7
W,

2) EAKE S ORI L ALERE

YCDC & iR A & ¥ o —ii & B & Ok IICAFERD & DEAM AR RICE D X

POKE EREHEA LT omY L Lz (FRER),

v EHEEKEOERILLE6M ThH D,

Vo OBKE G TSR AR S e OV A A S L. AT CORKE S AP IT sk
B OFHE T ILERD H+-1.5m OFIFH (D F VIE3m) L L7,

A
=8 5 S

18.3m

22.0-25.0m ' ' <:/ | | | l

1.5m

1.5m

1.5m

1.5m

P CHER SN 25KE ROW (Right of Way) _F DA (5 L 45 /7 24 St 5%
TAE THER SN2 %KE ROW DIMTH B ARk SR RG#EMER (f > ¥ B = —xt54))
Hidi: JICA FAA

B 11-15 ZKEFEALEICI 5 2KE S & Rk SR/ RO A — VUK

3) A& P/ MR TR

20171 H 16 AXTNIT HD 2 AT, BKEZHRT DX 28 - Z vy T T4
Y BT yTD2ODE YTy TITBWT, A X —ili & AR T LT,

A ORER, G141 OANE SR 6K 8 5 IR O J8 THER S 4L, £ 0 9 HIRKE T4
P .6 DDA G HLEH R 3% SO 1 SO 5 B8R DR S - (TR E O T RBR),
B, A HE 2 —FEOFEMITIRMTE 17 ([T L7,
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Hidi: JICA FA#EH] (Google Earth Map %)
X 11-16 =AKE S5 A& _ EOARE SR HEESIE X
F 11-23 FEAE EREHE O 7 ORY: SR HE pE e
ARYE 5 LAt
HE¥EER | Fvrv v GPS & LRI HE S
&
1 RURE 16°53’9.35"N 96°0°14.75"E FERAT - PREFT
2 RUHE 16°53°11.17"N 96°0710.61"E rE Bk
3 BAE 16°54°56.32"N 95°56°2.33"E X — RVLE
4 BAE 16°54°56.02"N 95956°2.52"E Mgk
5 HURE Y 16°54°56.62"N 95°56°2.02"E J AR (PHEHTE 22)
6 RURE 16°55°58.7"N 9554°47.64"E FREIFL A T
7 BB 16°56'29.70"N 95°53'13.64"E ML R (L) ik

Hi: JICA FiA

() 4 V¥ L a—fRERICEIT 2 FEHH
TRICHEEBL U - ERIRDL, BREEHE R, BIRBOR Y= Z A PV A FEIZOWT,
7T OOBERELHIRITH L, HSREA VX Ea—FEOFIET, FAEEN DIHTH LT,

Fx 11-24 FEHEROHEROBEGIIRDHHA

No. BN F15H C O B
* This project can support and improve the distribution of water in the Greater Yangon by
YCDC in corporation with JICA.
+ The Project includes a WTP at Kokkowa and about 1.6 m diameter of transmission
. g pipeline.
1. f;iﬁg;iﬁim * This line will be passed through the Htantabin and Hlaing Tharyar townships.

* Generally, the pipe alignment is about 18.3 m from the center of the Route No.5.
* The pipeline ROW of pipe line is about 3 m width.
* So the affected area is in 16.8 m (55 ft) and 19.8 m (65 ft) for the center of the Route

No.5.

RERICHE S B
B, R ORNE L
DIERPRIL

* The transmission pipeline is planned to be constructed the pipeline ROW in which your

households/shops are situated.

* Your occupation status on the pipeline ROW is illegal because the land owner is the
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No.

BN

B ERQAR L

government.

+ Therefore, you are requested to involuntary remove your household/shop by the project.

AEEIIBIT DR
FEABLE M ORISR

+ The possible environment and social impacts by this project are air, noise and water

pollution and soil degradation during the pipe line construction. Temporary distributing
the transportation because of the heavy machines and cutting the private entrances.

+ Air pollution will be engaged at the construction period due to the transportation the

heavy machines and power generators, and exhaust emission and dusting. The
mitigation plans are:

(a) altering work practices to avoid or minimize the generation of dust,

(b) Spraying water on roads and tracks,

(c) Dust limit vehicle speed on unsealed private road to less than 40 km/hr.

+ The noise will be generated from the transportation of the heavy machines and pipes

during construction stage.

+ Mitigation plan will be carried out:

(a) Turn equipment off when not in use,

(b) Perform regular inspection and maintenance of construction vehicles and equipment
to ensure that they have good quality mufflers installed and worn parts are replaced,
(c) Avoid operations at night, where possible.

+ Soil degradation by removing the vegetation or trees, trenching for the pipeline and

muddy soil will be come out from these operation.

B ERICT 5
FEBERNBERICRE T
% JICA EUR K R
HA RIVA B

+ All the policies, processes, procedures and implementation arrangements are fully
consistent with the JICA guidelines and JICA policy as well as relevant laws and
regulations of Myanmar.

+ Namely loss of fixed and movable assets will be compensated in the replacement cost
and for loss of income source will be achieve the rehabilitation assistance to restore
their livelihoods.

+ However, the compensation for land is not eligible due to the illegal occupation.

Ny NAETT—h

A cut-off date can be defined as the first date of the interview survey to the Project
Affected Persons (PAPs) on the pipeline ROW.

+ Namely, any persons who occupy or insist the ownership for the project affected areas
(lands are subject to acquisition, namely pipeline ROW) after the cut-off date are not
eligible for any compensation and consultation.

BEED AT Y a0 — )L

+ According to the implementation schedule, the possible resettlement schedule will be
started at end of 2018 or at the middle of 2019.

7.

BURIZES 4% YCDC
DAk NG

+ U Zaw Min, Executive Engineer, YCDC (water & sanitation).

A ZE2—TYCDC X v ¥ —fETITV, HFEICELDTWNLHDOT, HEHICK D ==2T v A2k 720

EFRITIEE

Hidi: JICA FAA

FMOEFLELTNS,

(3) REKE 5 FIHEH b DRI AR R

=

BEHREICLY, B2 - By P TR 6 DL

RGN 244, MOV DDORH

Bt R AN s B 2 2 B T & b LT, T OB Z LU TITRT,

1) HEREATE S LA
(2. BB SR O R BRR K OFEOEM 2 R~ T,

ES

# 11-25 HEREIEORBERR OGRS

ARYE L | R | e S I - . i
R R P FERRNAE | 5T | EEE R R | BES H
, U B o . .
1 etk 58 Fofe (R B A | PIEHE {13 e~ 40 3
2 Bk 51 rTEBIE | BUSER | IEEE {13 = 51 5
, X— Kb . FEAE X {13 |2
3 Lot 40 i ARHUS P 11 4
4 ok 48 MEE TS ARHUS WIEHE L3 B~ 14 2
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(7 x=—X2) e T F I LR—
5 B 31 )i (PHEH) RIS HEEHE L2 =g 13 5
s | om | @ [ 2RV empm | wwee | BT 5
7
.| s N zij; Y| 2m | 2R y
s | - R 48, . - =
ot 3 H e ¥ REU:4 o1 {12 e~
S/ IME - 31 - - - - 7 2
BRI - 58 - - - - 51 >
S - 44 - - - - 23 4
AR - 44 - - - - 14 5

Higl: JICA FHAR

2) A HY
TR O T HE R T,

# 11-26 FtEXH (MMK/A)

iaisill E ST (fcﬂfﬁ & | Be | maw | gwn | men | gm0
1 200,000 900,000 | 79,000 | 100,000 0 100,000 50,000 0
2 200,000 5,000 1,250 0| 100,000 50,000 50,000 | 150,000
3 150,000 0 0] 22,500 0 0 20,000 72,000
4 150,000 0 0| 60,000 150,000 0 30,000 30,000
5 150,000 0 0| 75,000 3,000 10,000 15,000 10,000
6 150,000 0 | 125,000 | 100,000 | 100,000 30,000 50,000 | 100,000
S/ IMIE 150,000 0 0 0 0 0 15,000 0
KAE 200,000 900,000 | 125,000 | 100,000 | 150,000 100,000 50,000 | 150,000
S At 166,667 150,833 | 34,208 | 59,583 58,833 31,667 35,833 60,333
H il 150,000 0 1,250 | 60,000 58,833 30,000 35,833 60,333
Hidh: JICA FHAEH
3) /PG Nk Ok
RIS /P MR OREIE 2 R T,
£ 11-27 BB FEAEMR O¥EE
R L S~k — s B E]
e (mx m) i i s | B AR FR(PIED)
1 30mx1-1.7m 2014 i B B - 7% -
2 9.14mx11m 2014 I B B - Nipa -
3 3.96mx3.04m 2013 " i =) - Nipa T
4 4.87mx4.57m 2015 b3 = i - Nipa -
5 3.9mx3.96m 2015 i A i1 - Nipa 7
6 21.9mx8.2m 2015 i B B r Nipa a7l
7 Nipa = Nipa DEERATZ LD, - BE - [Kie LERT,

Higl: JICA FHAR

ARG ROT =2 D PEER, FIR, MR- OMIE I T o ) ER S o,

A, BEERGETEE)
v FEKPTOREKRE R R 25210 % CRERBE, FEKRIRE BAR, BER I B2 T D
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DMFEEEE E LTIk iETH D),

v ’VIékJEﬁHB IR EZT D (T ERIFHER 7 = v AN~BENARE) & 3 DO/ N

gL} 2 X

v %E% LA KT ERSY

v HT O /NRBER N R

B. fharlasgit

Vo3RI RS ETH D . BIEN AT EO 1S IR AR

2T %,

RISER IS AT D,

M e2T5 (LA D—

RN D D),

iy

ERFOMRDBND,

v KT O KR E iR O—ERIIAT O L Bz, R0 IXEE 5 BAROERHHNIC &R SN

TW5,

VORI LA S BRI R A o T D

v B, D 4 SORGHERER L E KT R AR o TR,

V6 O TOWEREEY KON L S OREERRRITERRE 7 A S LTV,

C. W BROFZHKL RS

v B S CORBRIMAEEOE LK TH D,

vV B S TOARHE, FETEEELZ T L AEORMEIEHICL VKD Lo TV D,
v HEARIZIE, £ TOREBRIIAFEDFEMIERK L TV D,

(4) BRIEEKE O YCDC OiRES

A B =R EBERNEOE RN NYCDC DX

RS E TRISTT,

® 11-28 BR. HE. 2422 FRU'YCDC DRE
AN At .
s | 0077 B ER, =k i
&5 3 -

1 BikEEA The owner requested to shift the pipe EE, YCDC, replied that YCDC will try to

alignment if possible. find other alternative ways to shift the
alignment. So, the change of the alignment
route will be considered at the detailed
design stage.

2 BikEEA The owner requested that YCDC to make EE, YCDC, replied that it will be quick
quick action while in construction stage. because good heavy machines and vehicles
Because pipe line alignment passes will be used for this systematically. As
through his house entrance. So, if possible explained before the interview, the impacts
pipe line installation should be finished in during construction phase are small and
short time. limited time and necessary countermeasures

against the impacts are proposed.

3 BIkEEA The owner said that she will resettle her As explained before the interview, this
shop during construction into another place | structure is located on the ROW of Route
stage due to this project is for the public No. 5 as illegal occupation, for the
water supply. But after construction of pipe | involuntary resettlement, the JICA policy
line, she wants to reopen her shop here. and entitlement for the resettlement were

explained to the owner. In addition, EE
replied that there’ll needed to maintain after
construction (operation stage). Therefore,
her shop cannot be re-opened on the
pipeline ROW.

4 BIkCEA The owner commented, this project is for As explained before the interview, this
the public water supply, so she will remove | structure is located on the ROW of Route
her shop during construction stage. But No. 5 as illegal occupation, for the
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after construction of pipeline, she wants to involuntary resettlement, the JICA policy
reopen the shop right here. and entitlement for the resettlement were
explained to the owner. In addition, EE
replied that there will needed to maintain
after construction (operation stage).
Therefore, her shop cannot be re-opened on
the pipeline ROW.

5 BikEEA The owner has neither complained nor EE said that they will consider for
comments on this project, because his shop | replacement cost based on JICA entitlement
has been abandoned since last year. He will | matrix though he has not belonged to this
remove his shop from the pipeline shop anymore.
alignment if necessary.

6 BikEEA The restaurant owner said that he will As explained before the interview, this
dissolve his shop by the time construction is | structure is located on the ROW of Route
started. And only this business is their No. 5 as illegal occupation, for the
livelihood. Therefore, he requested that he involuntary resettlement, the JICA policy
would like to dissolve his shop partially. and entitlement for the resettlement were

explained to the owner. EE replied that
partially dissolved might have to be decided
after the detail design stage.

7 HE The benefactor said that this chapel was As explained before the interview, this
constructed by the instruction of his dream. | structure is located on the ROW of Route
So he is not willing to remove and resettle No. 5 as illegal occupation, for the
to another place. He has no another place to | involuntary resettlement, the JICA policy
reconstruct. and entitlement for the resettlement were

explained to the benefactor.

E A a—THEENI vy ~v—

bR EE
Hidh: JICA

MOEFLELTNS,

A AL
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B12E BHFRMR

12.1 EEMZHE

ARFEEOFEMIZ L VS N DEEHRIT, FIMER T ==X 1T HFELFRICLLTOLEBY TH D,

TRICAFELEOEHNRIGER & BIRFEOREZ R~

E

*1
*2
*3

*4.

e

1 KRB SN L RIRIKDKEKZ 2T 2 NADHEINT 5,

2. 1NN OKRBEHENENT S,
3. MAKEIPUEFEIND,
4. FKEIKEFRIZNEENNT D,

& 12-1 EHZRIEE

EHeeE HiEE
iR (2015 4F) (2026 £F)
B —2 1 ROV9 DIsE
EREE
ek N0 (AL T N) 546 1,040
Bk —> 1 (fEX) 369 457
fidAky —r 1 (BX) 142 219
Fid Ak —2 9 36 364
— B KkaAKE (MGD) 46 75
Bk —r 1 (JRX) 32 37
Ak —r 1 (EX) 12 18
flAk—2 9 2 20
e KM BER (%) (22 v 2 7 HKkE) - 95
BLKERENOANKIE (MPa) 27 0.075 0.15
FEIUKE (%) 66 20
MM R ORI (%) 0 100
PRV SE R D f/ME (mg/L) 0 0.1
PRI
HKIEE K (%) 36 63
YrIUTioRE (3%)
ek N0 (AL T N) 1,991 3,789
— HigRKkhAKkE (MGD) 162 274
B KR (%) 37 58

s B S= flk Y — 2 L R OWK Y — 2 9 O— R KA/KR =y 2 7 KGO ElagEHE /)

D EMEEIE 201 E DY L T T OB L T 5,
; BAE{E I 2014 /KB MP 21T 5 HEME L4 5,

Ofth: BAEIIATIEDOKFBEREDMH L T2,

AR IR TR (2024 4F) D 2 F B L35,
High: JICA SHH

IR 7 27 DT OFH L~ LT 5,

FTTHROBY ., ZxOFEEDEOET=FY L TOANFFHIELZRET 5,
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YN YCDC | 35— i kbR oo T B T B e
H ik B vCDC ﬁﬂ7k¥lﬂa(y—-/9\ ahAy, B NTN) b 41 ]
DOELK &
S ST ERE SR = o o = 7 KA A P K B B
e YCDC | e hsm et 1
BKERBD 5 5. 5oL LENES 725 LIE
4k E S YCDC | SRAMEC CHE (BOKEEOAE - s | 4F 4
PER )
SR = ALK R AR (F—> 9. =
A " N
Mk YCDC | ot kS B B ORI ) F1E
45‘?3\‘"35 N ("A_E . .
;%Qﬂ@@” YCDC | 2w a7 A Rl 4 4]
EHERARE | o |RAKEMOS D, Lok CRMERBESES & |, o
i 7 LA SIS EEHC CHlE (B E0 )
T O e S G ) 1]

Hil: JICA FRAE ]

12.2 EHERIZHR
REREFROEMRZRE LT, LFREA OGNS,

> YU UTROAERRENGEIND,

AR OYGEX, a LT BT 7 A, BRI KO 722 & AGRER FIAE DRIC
ThHT D, ZAUT. FEOEFRE O, EREOHIEICTF ST 5,

BRI AR A 088D U ZERE DK S35 BN A5,
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MMIXEF -1

Table Review of Water Demand and Estimation Procedures

Procedure of Water .
Item S Sections Remarks
Demand Estimation
Population of Yangon
. . 3.2.3 Population Township populations are revised
Township Population | A Allocation using the 2014 census.
Water Demand by Township
Service Coverage B 3.2.4(2) Service Township service coverage ratio in
Ratio by Township Coverage Ratio 2014 is based on the census data
Served I?opulatlon by C=AxB 3.2.4(3)_ Served Revised
Township Population
Per Caplta_ D 3.2.4(4) Pe_r Capita Same as the MP
Consumption Consumption
. 3.2.4(5) NRW ratio | Same as the MP, the targeted values

Leakage Ratio E and Leakage Ratio of YCDC
Peak Factor 110% 3.2.4(6) Peak Factor | Same as the MP
Maximum Water F=(CxD)/(1-E)x | 3.2.4(7) Water Revised
demand 110% Demand Estimation
Water Demand by Supply Zone

Converting township 3.2.5 Water Demand

water demand into by Water Supply Revised

supply zone demand. Zone

Future Population

<4— Coverage rate
A 4

Served Population

Rate of Domestic Consumption and
Unit Domestic Consumption Non Domestic Consumption

\4 v

Non-domestic Consumption

A 4

Domestic Consumption

v

Consumption

< Leakage Rate
\ 4

Daily Average Demand

< Peak Factor
\ 4

Daily Maximum Demand

Source: 2014 JICA Water MP
Figure Flow Chart of Water Demand Estimation
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Population

Source Census

— Projected

No |Township District| ws Zone| 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
1 [Latha West 1 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057
2 [Lanmadaw West 1 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160
3 |Pabedan West 1 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336
4 |Kyauktada West 1 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853
5 |Botahtaung East 1 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995
6 |Pazuntaung East 1 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455
CBD 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856
7 |Ahlon West 1 55,482 58,122 60,763 63,403 66,044 66,129 66,215 66,308 66,402 66,496 66,590 66,684 66,790
8 |Kyimyindine West | 1,10 | 111,514 | 114,065 | 116,616 | 119,167 | 121,718 | 122,659 | 123,600 | 124,630 | 125,660 | 126,690 | 127,720 | 128,751 | 129,922
9 |Sangyoung West | 1,3 99,619 | 101,149 | 102,680 | 104,211 | 105,742 | 105,827 | 105,913 | 106,006 | 106,100 | 106,194 | 106,288 | 106,382 | 106,488
10 |Dagon West 1 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082
11 [Bahan West | 1,2 96,732 96,807 96,882 96,957 97,032 97,244 97,456 97,533 97,611 97,689 97,766 97,844 97,936
12 |Tamway East [ 1,2 165,313 | 172,030 | 178,747 | 185,464 | 192,182 | 192,353 | 192,525 | 192,712 | 192,899 | 193,086 | 193,273 | 193,461 | 193,674
13 |Mingala Taungnyunt | East 1 132,494 | 138,713 | 144,932 | 151,151 | 157,370 | 157,626 | 157,883 | 158,164 | 158,445 | 158,726 | 159,007 [ 159,288 | 159,607
14 |Seikkan West 1 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826
15 [Dawbon East 2 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325
Inner Urban Ring 764,387 | 784,119 | 803,853 | 823,586 | 843,321 | 845,071 | 846,825 | 848,586 | 850,350 | 852,114 | 853,877 | 855,643 | 857,650
16 |Kamayut West | 1,3 84,569 86,064 87,560 89,056 90,552 90,980 91,408 91,876 92,344 92,812 93,280 93,749 94,281
17 |Hline West 3 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307
18 |Yankin East | 2,3 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946
19 |Thingangyun East 2 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 [ 209,486 | 209,486
Outer Ring Zone 525,308 | 526,803 | 528,299 | 529,795 | 531,291 ( 531,719 | 532,147 | 532,615 | 533,083 | 533,551 | 534,019 | 534,488 | 535,020
20 |Mayangon West | 3,4 198,113 | 199,607 | 201,102 | 202,597 | 204,092 | 205,383 | 206,675 | 207,037 | 207,399 | 207,762 | 208,124 | 208,487 | 209,416
21 |Insein North| 3,4 305,283 | 309,700 | 314,118 | 318,535 | 322,953 | 324,835 | 326,718 | 328,778 | 330,838 | 332,898 | 334,958 | 337,019 | 339,361
22 |Mingaladon North| 4,5,6| 331,586 [ 344,660 | 357,735 | 370,810 | 383,885 | 405,638 | 427,392 | 457,079 | 486,766 | 516,453 | 546,140 | 575,828 | 601,419
Northern Suburbs 834,982 | 853,967 | 872,955 | 891,942 | 910,930 ( 935,856 | 960,785 | 992,894 |1,025,003 |1,057,113 |1,089,222 |1,121,333 |1,150,196
23 |North Okkalapa| East 4 333,293 | 337,347 | 341,402 | 345,456 | 349,511 | 352,077 | 354,644 | 357,453 | 360,263 | 363,072 | 365,882 | 368,692 | 371,886
24 |South Okkalapa| East | 2,3 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 [ 161,126 | 161,126
25 [Thakayta East 2 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 [ 220,556 | 220,556
Older Suburbs Zone 714,975 | 719,029 | 723,084 | 727,138 | 731,193 | 733,759 | 736,326 | 739,135 | 741,945 | 744,754 | 747,564 | 750,374 | 753,568
26 |Dala South| 10 172,857 | 188,670 | 204,484 | 220,298 | 236,112 | 244,924 | 253,737 | 263,383 | 273,029 | 282,675 | 292,321 301,968 | 312,935
27 |seikkyi/ Khanaungto | South | 10 34,003 36,711 39,419 42,127 44,836 45,862 46,889 48,012 49,136 50,260 51,384 52,508 53,785
South of CBD 206,860 | 225,381 | 243,903 | 262,425 | 280,948 | 290,786 | 300,626 | 311,395 | 322,165 | 332,935 | 343,705 | 354,476 | 366,720
28 |Shwepyitha North 5 343,526 | 348,537 | 353,549 | 358,560 | 363,573 | 366,207 | 368,842 | 372,003 | 375,164 | 378,326 | 381,487 | 384,649 | 397,295
29 |Hlaing Tharyar | North 9 687,867 | 696,350 | 704,833 | 713,317 | 721,801 | 731,502 | 741,204 | 746,791 | 752,380 | 757,968 | 763,556 | 769,145 | 774,111
30 |Dagon North East 7 203,948 | 211,199 | 218,450 | 225,701 | 232,953 | 234,835 | 236,718 | 238,778 | 240,838 | 242,898 | 244,958 | 247,019 | 249,361
31 |Dagon South East 8 371,646 | 379,348 | 387,051 | 394,754 | 402,457 | 407,590 | 412,724 | 418,343 | 423,962 | 429,581 | 435,200 | 440,819 | 447,207
32 |Dagon East East 7 165,628 | 206,808 | 247,988 | 289,168 | 330,348 | 359,950 | 389,553 | 421,957 | 454,361 | 486,765 | 519,169 [ 551,573 | 588,414
33 |Dagon Seikkan| East 8 167,448 | 168,047 | 168,646 | 169,245 | 169,844 | 177,801 | 185,758 | 194,467 | 203,177 | 211,886 | 220,596 | 229,306 | 239,208
New Suburbs Zone 1,940,063 (2,010,289 (2,080,517 (2,150,745 |2,220,975 |2,277,885 |2,334,799 |2,392,339 |2,449,882 |2,507,424 (2,564,966 (2,622,511 |2,695,596
Total (Yangon city) 5,211,431 (5,344,444 |5,477,467 |5,610,487 |5,743,514 |5,839,932 |5,936,364 |6,041,820 (6,147,284 |6,252,747 |6,358,209 (6,463,681 |6,583,606
34 |Kyauktan South N/A N/A N/A N/A
35 |Thanlyin South N/A N/A N/A N/A
36 |Hlegu North N/A N/A N/A N/A
37 |Hmawby North N/A N/A N/A N/A
38 |Htantabin North N/A N/A N/A N/A
39 |Twantay South N/A N/A N/A N/A
apart of 6 suburban TSs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
[rotat of Greter vangon | | N/A] N/A N/A N/A N/A] N/A N/A N/A N/A N/A N/A N/A N/A
34 |Kyauktan South 123,565
35 [Thanlyin South 204,486
36 |Hlegu North 213,754
37 |Hmawby North 192,270
38 |Htantabin North 125,220
39 |Twantay South 212,763
All 6 suburban TSs 1,072,058

Note:
Constant : 2014 Census population is used for population in 2014 which is lower than the projected population in the Urban Development Study.
D: The projected population in the Urban Development Study is employed for future population.
Re-allocated: Population is re-allocated upward in Shwepyitha and Hlaing Tharyar townships while re-allocated downward in Mayangon township,
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Population

No |Township 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 Note
1 [Latha 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 |Constant
2 [Lanmadaw 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 |[Constant
3 |Pabedan 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 |Constant
4 |Kyauktada 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 |Constant
5 |Botahtaung 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 [Constant
6 |Pazuntaung 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 [Constant

CBD 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856
7 |Ahlon 66,896 67,003 67,109 67,216 67,337 67,458 67,579 67,700 67,821 67,958 68,096 68,233 68,371 68,509 |D
8 |Kyimyindine 131,093 | 132,264 | 133,435 | 134,607 | 135,938 | 137,270 | 138,601 | 139,933 | 141,265 | 142,779 | 144,293 | 145,807 | 147,321 | 148,835 |D
9 |Sangyoung 106,594 | 106,701 | 106,807 | 106,914 | 107,035 | 107,156 | 107,277 | 107,398 | 107,519 | 107,656 | 107,794 | 107,931 | 108,069 | 108,207 |D
10 |Dagon 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 25,082 |Constant
11 [Bahan 98,028 98,119 98,211 98,304 98,473 98,642 98,812 98,981 99,151 99,193 99,235 99,277 99,319 99,361 |D
12 |Tamway 193,887 | 194,100 | 194,313 | 194,526 | 194,768 | 195,010 | 195,252 | 195,494 | 195,737 | 196,012 | 196,287 | 196,562 | 196,837 | 197,113 |D
13 |Mingala Taungnyunt| 159,926 | 160,246 | 160,565 | 160,885 | 161,248 | 161,611 | 161,974 | 162,337 | 162,701 | 163,113 | 163,526 | 163,939 | 164,352 | 164,765 |D
14 |Seikkan 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 2,826 |Constant
15 [Dawbon 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 75,325 |Constant
Inner Urban Ring| 859,657 | 861,666 | 863,673 | 865,685 | 868,032 | 870,380 | 872,728 | 875,076 | 877,427 | 879,944 | 882,464 | 884,982 | 887,502 | 890,023
16 |Kamayut 94,813 95,346 95,878 96,411 97,016 97,621 98,226 98,831 99,437 | 100,125 | 100,813 | 101,501 | 102,189 | 102,878 |D
17 |Hline 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 | 160,307 [Constant
18 |Yankin 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 |Constant
19 |Thingangyun 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 | 209,486 |Constant
Outer Ring Zone | 535,552 | 536,085 | 536,617 | 537,150 | 537,755 | 538,360 | 538,965 | 539,570 | 540,176 | 540,864 | 541,552 | 542,240 | 542,928 | 543,617
20 |Mayangon 210,345 | 211,275 | 212,204 | 213,134 | 214,012 | 214,890 | 215,768 | 216,647 | 217,526 | 218,547 | 219,568 | 220,589 | 221,611 | 222,633 |Re-allocated
21 |Insein 341,704 | 344,046 | 346,389 | 348,732 | 351,395 354,058 | 356,721 | 359,384 | 362,048 | 365,076 | 368,104 | 371,132 | 374,160 | 377,188 [D
22 |Mingaladon 627,012 | 652,604 | 678,196 | 703,789 | 729,381 | 754,973 | 780,566 | 806,158 | 831,751 | 846,750 | 861,749 | 876,749 | 891,748 | 906,748 [D
Northern Suburbs |1,179,061 |1,207,925 |1,236,789 |1,265,655 |1,294,788 |1,323,921 |1,353,055 |1,382,189 |1,411,325 (1,430,373 (1,449,421 (1,468,470 |1,487,519 |1,506,569
23 |North Okkalapa| 375,080 | 378,275 | 381,469 | 384,664 | 388,295 | 391,927 | 395,559 | 399,191 | 402,823 | 406,952 | 411,081 | 415,210 | 419,339 | 423,468 [D
24 |South Okkalapa| 161,126 | 161,126 | 161,126 | 161,126 | 161,126 [ 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 [Constant
25 [Thakayta 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 | 220,556 |Constant
Older Suburbs Zone | 756,762 | 759,957 | 763,151 | 766,346 | 769,977 | 773,609 | 777,241 | 780,873 | 784,505 | 788,634 | 792,763 | 796,892 | 801,021 | 805,150
26 |Dala 323,902 | 334,869 | 345,836 | 356,804 | 369,273 | 381,742 | 394,211 | 406,680 | 419,150 | 433,326 | 447,502 | 461,679 | 475,855 | 490,032 [D
27 |seikkyi/ Khanaungto 55,063 56,341 57,619 58,897 60,349 61,802 63,254 64,707 66,160 67,811 69,463 71,115 72,767 74,419 |D
South of CBD 378,965 | 391,210 | 403,455 | 415,701 | 429,622 | 443,544 | 457,465 | 471,387 | 485,310 | 501,137 | 516,965 | 532,794 | 548,622 | 564,451
28 |Shwepyitha 409,941 | 422,587 | 435,233 | 447,879 | 459,471 | 471,063 | 482,655 | 494,247 | 505,840 | 525,125 | 544,410 | 563,695 | 582,980 | 602,266 |Re-allocated
29 |Hlaing Tharyar| 779,078 | 784,046 | 789,013 | 793,981 | 805,933 | 817,885 | 829,837 | 841,790 | 853,743 | 875,474 | 897,205 | 918,937 | 940,669 | 962,401 |Re-allocated
30 |Dagon North 251,704 | 254,046 | 256,389 | 258,732 | 261,395 | 264,058 | 266,721 | 269,384 | 272,048 | 275,076 | 278,104 | 281,132 | 284,160 | 287,188 |D
31 |Dagon South 453,596 | 459,985 | 466,374 | 472,763 | 480,026 | 487,289 | 494,553 | 501,816 | 509,080 | 517,338 | 525,596 | 533,854 | 542,112 | 550,371 (D
32 |Dagon East 625,255 | 662,096 | 698,937 | 735,779 | 777,665 | 819,551 | 861,437 | 903,323 | 945,210 | 992,832 |1,040,454 1,088,076 |1,135,698 1,183,320 (D
33 |Dagon Seikkan| 249,110 | 259,013 | 268,915 | 278,818 | 290,076 | 301,335| 312,593 | 323,852 | 335,111 | 347,911 | 360,711 | 373,511 | 386,311 | 399,111 |D
New Suburbs Zone |2,768,684 (2,841,773 |2,914,861 |2,987,952 |3,074,566 |3,161,181 |3,247,796 |3,334,412 |3,421,032 (3,533,756 |3,646,480 (3,759,205 |3,871,930 3,984,657
Total (Yangon city) | 6,703,537 |6,823,472 |6,943,402 (7,063,345 |7,199,596 |7,335,851 (7,472,106 |7,608,363 |7,744,630 (7,899,564 |8,054,501 |8,209,439 |8,364,378 |8,519,323 |as same as MP
34 |Kyauktan N/A N/A N/A
35 |Thanlyin N/A N/A N/A
36 |Hlegu N/A N/A N/A
37 |Hmawby N/A N/A N/A
38 |Htantabin N/A N/A N/A
39 |Twantay N/A N/A N/A
apart of 6 suburban TSs N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
[ Trotatof Greter vangon | N/A N/A N/A N/A N/A N/A] N/A N/A N/A N/A N/A N/A N/A N/A
34 |Kyauktan
35 |Thanlyin
36 |Hlegu
37 |Hmawby
38 |Htantabin
39 |Twantay
All 6 suburban TSs
Note:

Constant : 2014 Census population is used for population in 2014 which is lower than the projected population in the Urban Development Study.
D: The projected population in the Urban Development Study is employed for future population.
Re-allocated: Population is re-allocated upward in Shwepyitha and Hlaing Tharyar townships while re-allocated downward in Mayangon township,
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Served Population

Source: Census

— Projected

No [Township District [ WS Zone| 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
1 [Latha West 1 21,382 | 21,862 | 22,342 | 22,822| 23303| 23804 24305| 24455| 24605 24,756 | 24906 25057 25057
2 |Lanmadaw West 1 32,884 | 33859 34834 35809| 36,784 37,727 38671 39614 40557| 41500| 42,443 43387 | 44,141
3 |Pabedan West 1 29,277 | 29,958 | 30,639 31,320 32,002 32669| 33336| 33336| 33336 33336| 33336 33336 33336
4 |Kyauktada West 1 28,599 [ 28912 | 29,226 | 29,539 | 29,853 29,853 | 29,853 | 29,853| 29,853 | 29,853 | 29,853 | 29,853 29,853
5 |Botahtaung East 1 40,165 | 40,372 | 40,580 | 40,787 | 40,995 | 40,995| 40995| 40,995 40,995| 40995| 40,995 40,995| 40,995
6 |Pazuntaung East 1 47,777 | 47946 | 48116| 48285 | 48455 48455| 48455 | 48455 48455| 48455| 48455 48455 | 48455

CBD 200,084 | 202,909 | 205,737 | 208,562 | 211,392 | 213,503 | 215,615 | 216,708 | 217,801 | 218,895 | 219,988 | 221,083 [ 221,837
7 |Anlon West 1 11,057 | 12,915 | 14,774 16,633 | 18492 19,840 21,188 | 22,951 | 24,715 26,479 | 28243| 30,007 | 31,399
8 |[Kyimyindine | west | 1,10 4,395 6,947 9,500 [ 12,053 14606 17,001 19776 | 22,515| 25255 27,995| 30,735| 33,475| 36,471
9 [sangyoung West 1,3 14,231 | 16,489 | 18,747 21,005| 23,263 25400 27,537| 31,603| 35670 39,737| 43,804| 47,871 50,057
10 |Dagon West 1 11,735 | 12,250 | 12,765| 13,280 | 13,795| 14,296 | 14,798 | 15299 | 15801 16,302| 16,804 17,306 | 17,807
11 |Bahan West 1,2 83,442 | 85384 87,326 89268| 91,210 93358| 95507 95974 96441| 96909| 97376 97,844| 97,935
12 |[Tamway East 1,2 144,069 | 153,694 | 163,320 | 172,946 | 182,572 [ 186,585 | 190,599 | 191,171 | 191,743 | 192,316 | 192,888 [ 193,461 | 193,674
13 |Mingala Taungnyunt |  East 1 127,571 | 135,020 [ 142,470 | 149,920 | 157,370 | 157,626 | 157,883 | 158,164 | 158,445 | 158,726 | 159,007 [ 159,288 | 159,607
14 |Seikkan West 1 1,867 1,923 1,979 2,035 2,091 2,147 2,204 2,260 2,316 2,373 2,429 2,486 2,542
15 |Dawbon East 2 21,924 | 23,410 24,897 26,383| 27870 29376| 30,883| 32,389 33895 35402| 36908 38415 39921

Inner Urban Ring 420,291 | 448,032 | 475,778 | 503,523 | 531,269 | 545,819 | 560,375 | 572,326 | 584,281 | 596,239 | 608,194 [ 620,153 | 629,413
16 |Kamayut West 1,3 6,672 8,626 | 10580 12,534 14,488 16384 | 18281 23062| 27843| 32624 37405| 42,187 44,354
17 |Hline West 3 42,780 | 46,111 | 49,443 | 52,775| 56,007 | 59313| 62,519| 65725 68931| 72,137 75343 78550| 81,756
18 |Yankin East 2,3 63,292 | 64673 66054| 67435 68817 69881 70946| 70946 | 70946 | 70946| 70,946 70946 | 70,946
19 |Thingangyun East 2 100,942 | 105,034 [ 109,127 | 113,219 | 117,312 [ 121,501 | 125,691 | 129,880 [ 134,070 | 138,260 | 142,450 [ 146,640 | 150,829

Outer Ring Zone 213,686 | 224,444 | 235204 | 245,963 | 256,724 | 267,079 | 277,437 | 289,613 | 301,790 | 313,967 | 326,144 | 338,323 [ 347,885
20 |Mayangon West | 34 95,853 | 100,462 | 105,072 | 109,681 | 114,291 | 119,148 | 124,005 | 128,392 | 132,779 | 137,166 | 141,553 [ 145,940 | 150,853
21 [Insein North [ 3,4 78,934 | 86,651 | 94,369 | 102,086 | 109,804 | 116,978 | 124,152 | 131,675 | 139,198 | 146,722 | 154,245 161,769 | 169,868
22 |Mingaladon North | 4,56 98,186 | 110,108 | 122,031 | 133,953 | 145,876 | 162,690 | 179,504 | 203,489 | 227,474 | 251,459 | 275,444 | 299,430 | 326,813

Northern Suburbs 272,973 | 297,221 | 321,472 | 345,720 | 369,971 | 398,816 | 427,661 | 463,556 | 499,451 | 535,347 | 571,242 | 607,139 | 647,534
23 |North Okkalapa| East 4 286,487 | 297,000 [ 307,513 | 318,026 | 328,540 [ 338,045 | 347,551 | 351,779 | 356,007 | 360,235 | 364,463 [ 368,692 | 371,886
24 |South Okkalapa| East 2,3 110,186 | 113,253 | 116,320 | 119,387 | 122,455 [ 125,677 | 128,900 | 132,122 | 135,345 | 138,567 | 141,790 [ 145,013 | 148,235
25 |Thakayta East 2 61,339 | 65854 70369 | 74884 79,400 83811| 88222 92633 97,044 | 101,455 | 105,866 [ 110,278 | 114,689

Older Suburbs Zone 458,012 | 476,107 | 494,202 | 512,297 | 530,395 | 547,533 | 564,673 | 576,534 | 588,396 | 600,257 | 612,119 [ 623,983 | 634,810
26 |Dala South 10 17,644 | 23,858 | 30,072 | 36,286 | 42,500 49,161 55822| 63983 72,144 80306| 88467 96,629 107,274
27 |seikkyi/ khanaungto | South 10 21 912 1,803 2,694 3,586 4,606 5,626 6,811 7,996 9,181 | 10366| 11,551 13,010

South of CBD 17,665 | 24,770 | 31,875 38,980 | 46,086 | 53,767 | 61,448 70,794 | 80,140 | 89,487 | 98,833 [ 108,180 | 120,284
28 |Shwepyitha North 5 28,511 35926 | 43341 50,756 | 58,171 | 65969 73,768 | 82,003| 90,418 | 98,743 | 107,068 | 115,394 [ 128,145
29 |Hlaing Tharyar [ North 9 21,023 | 35616 50,210 | 64,804 | 79398 | 95,289 | 111,180 | 158,167 | 205,154 | 252,141 | 299,128 | 346,115 [ 364,229
30 [Dagon North East 7 69,770 | 76,787 | 83,805| 90,822 97,840 103,365 | 108,800 | 114,778 | 120,666 | 126,554 | 132,442 [ 138,330 | 144,816
31 [Dagon South East 8 93,288 | 103,168 | 113,049 | 122,929 | 132,810 | 142,758 | 152,707 | 163,602 | 174,497 | 185,393 | 196,288 [ 207,184 | 219,642
32 [Dagon East East 7 26,397 | 39,618 52,840 66,061 | 79,283 | 94,178 109,074 | 129,178 | 149,283 | 169,387 | 189,492 | 209,597 [ 238,312
33 [Dagon Seikkan| East 8 23,245 | 26,775 | 30,305| 33,835| 37365| 42,831 48297| 55147| 61,998 68848 | 75699 82,550 91,691

New Suburbs Zone 262,234 | 317,890 | 373,550 | 429,207 | 484,867 | 544,390 | 603,916 | 702,965 | 802,016 | 901,066 | 1,000,117 | 1,099,170 [ 1,186,835

Total (Yangon city) 1,844,945 | 1,991,373 | 2,137,818 | 2,284,252 | 2,430,704 | 2,570,907 | 2,711,125 | 2,892,496 | 3,073,875 | 3,255,258 | 3,436,637 | 3,618,031 | 3,788,598

* Served Population = Population x Coverage Rate
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Served Population

Source:
No |Township WS Zone| 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

1 [Latha 1 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057 25,057
2 |Lanmadaw 1 44,896 45,650 46,405 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160 47,160
3 |Pabedan 1 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336 33,336
4 |Kyauktada 1 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853 29,853
5 |Botahtaung 1 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995 40,995
6 |Pazuntaung 1 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455 48,455

CBD 222,592 | 223,346 | 224,101 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856 | 224,856
7 |Ahlon 1 32,791 34,183 35,575 36,968 38,391 39,814 41,237 42,660 44,083 45,542 47,002 48,461 49,921 51,381
8 |Kyimyindine 1,10 39,468 42,464 45,461 48,458 51,762 55,067 58,371 61,676 64,981 68,654 72,327 76,000 79,673 83,347
9 [Sangyoung 1,3 52,243 54,429 56,615 58,802 61,019 63,236 65,453 67,670 69,887 72,140 74,394 76,647 78,901 81,155
10 |Dagon 1 18,309 18,810 19,312 19,814 20,315 20,817 21,318 21,820 22,322 22,823 23,325 23,827 24,329 24,831
11 [Bahan 1,2 98,027 98,119 98,211 98,303 98,472 98,642 98,811 98,981 99,151 99,193 99,235 99,277 99,319 99,361
12 [Tamway 1,2 193,887 | 194,100 [ 194,313 | 194,526 | 194,768 | 195,010 | 195,252 | 195,494 | 195,737 | 196,012 | 196,287 [ 196,562 | 196,837 | 197,113
13 |Mingala Taungnyunt 1 159,926 | 160,246 | 160,565 | 160,885 | 161,248 | 161,611 | 161,974 | 162,337 | 162,701 | 163,113 | 163,526 [ 163,939 | 164,352 | 164,765
14 |Seikkan 1 2,599 2,655 2,712 2,769 2,780 2,791 2,803 2,814 2,826 2,826 2,826 2,826 2,826 2,826
15 |Dawbon 2 41,428 42,934 44,441 45,948 47,454 48,960 50,467 51,973 53,480 54,986 56,493 57,999 59,506 61,013

Inner Urban Ring 638,678 | 647,940 | 657,205 | 666,473 | 676,209 | 685,948 | 695,686 | 705,425 | 715,168 | 725,289 | 735,415 | 745,538 | 755,664 | 765,792
16 |Kamayut 1,3 46,522 48,690 50,858 53,026 55,347 57,669 59,990 62,312 64,634 67,138 69,643 72,148 74,653 77,158
17 |Hline 3 84,962 88,168 91,374 94,581 97,787 | 100,993 | 104,199 | 107,405 | 110,611 | 113,817 | 117,023 | 120,229 | 123,435 | 126,642
18 |Yankin 2,3 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946 70,946
19 [Thingangyun 2 155,019 | 159,208 | 163,398 | 167,588 | 171,777 | 175,967 | 180,157 | 184,347 | 188,537 | 192,726 | 196,916 | 201,106 | 205,296 | 209,486

Outer Ring Zone 357,449 | 367,012 | 376,576 | 386,141 | 395,857 | 405,575 | 415,292 | 425,010 | 434,728 | 444,627 | 454,528 | 464,429 | 474,330 | 484,232
20 |Mayangon 3,4 155,766 | 160,680 [ 165,593 | 170,507 | 175,560 | 180,613 | 185,666 | 190,719 | 195,773 | 201,144 | 206,516 | 211,888 | 217,260 | 222,632
21 |Insein 3,4 177,967 | 186,066 | 194,165 | 202,264 | 211,049 | 219,835 | 228,620 | 237,406 | 246,192 | 255,794 | 265,397 [ 275,000 | 284,603 | 294,206
22 |Mingaladon 4,5,6 354,197 | 381,581 | 408,965 | 436,349 | 468,851 | 501,353 | 533,855 | 566,357 [ 598,860 | 627,794 | 656,729 | 685,663 | 714,598 | 743,533

Northern Suburbs 687,930 | 728,327 | 768,723 | 809,120 | 855,460 | 901,801 | 948,141 | 994,482 | 1,040,825 | 1,084,732 | 1,128,642 | 1,172,551 | 1,216,461 | 1,260,371
23 |North Okkalapa 4 375,080 | 378,275 | 381,469 | 384,664 | 388,295 | 391,927 | 395,559 | 399,191 | 402,823 | 406,952 | 411,081 | 415,210 [ 419,339 | 423,468
24 |[South Okkalapa| 2,3 151,458 | 154,680 | 157,903 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126 | 161,126
25 |Thakayta 2 119,100 | 123,511 | 127,922 | 132,333 | 136,744 | 141,155 | 145,566 | 149,977 | 154,389 | 158,800 | 163,211 | 167,622 | 172,033 | 176,444

Older Suburbs Zone 645,638 | 656,466 | 667,294 | 678,123 | 686,165 | 694,208 | 702,251 | 710,294 | 718,338 | 726,878 | 735,418 | 743,958 | 752,498 | 761,038
26 |Dala 10 117,920 | 128,565 | 139,211 | 149,857 | 163,477 | 177,097 | 190,717 | 204,337 | 217,958 | 235,130 | 252,302 [ 269,474 | 286,646 | 303,819
27 |Seikkyi/ Khanaungto 10 14,469 15,928 17,387 18,847 20,635 22,423 24,211 25,999 27,787 29,969 32,151 34,333 36,515 38,697

South of CBD 132,389 | 144,493 | 156,598 | 168,704 | 184,112 | 199,520 | 214,928 | 230,336 | 245,745 | 265,099 | 284,453 | 303,807 | 323,161 | 342,516
28 [Shwepyitha 5 140,896 | 153,648 | 166,399 | 179,151 | 193,904 | 208,658 | 223,412 | 238,166 | 252,920 | 274,607 | 296,295 [ 317,983 | 339,671 | 361,359
29 [Hlaing Tharyar 9 382,344 | 400,459 | 418,574 | 436,689 | 460,337 | 483,986 | 507,634 | 531,283 | 554,932 | 588,305 | 621,679 | 655,052 | 688,426 | 721,800
30 [Dagon North 7 151,303 | 157,789 | 164,276 | 170,763 | 177,961 | 185,160 | 192,358 | 199,557 | 206,756 | 214,801 | 222,846 [ 230,891 | 238,936 | 246,981
31 [Dagon South 8 232,100 | 244,558 | 257,016 | 269,474 | 283,795 | 298,117 | 312,439 | 326,761 | 341,083 | 357,623 | 374,163 [ 390,704 | 407,244 | 423,785
32 |Dagon East 7 267,027 | 295,742 | 324,457 | 353,173 | 392,182 | 431,192 | 470,201 | 509,211 | 548,221 | 599,508 | 650,795 [ 702,082 | 753,369 | 804,657
33 |Dagon Seikkan 8 100,832 | 109,973 | 119,114 | 128,256 | 140,137 | 152,018 | 163,899 | 175,780 | 187,662 | 202,812 | 217,962 | 233,112 | 248,262 | 263,413

New Suburbs Zone 1,274,502 | 1,362,169 | 1,449,836 | 1,537,506 | 1,648,316 | 1,759,131 | 1,869,943 | 1,980,758 | 2,091,574 | 2,237,656 | 2,383,740 | 2,529,824 | 2,675,908 | 2,821,995

Total (Yangon city) 3,959,178 | 4,129,753 | 4,300,333 | 4,470,923 | 4,670,975 | 4,871,039 | 5,071,097 | 5,271,161 | 5,471,234 | 5,709,137 | 5,947,052 | 6,184,963 | 6,422,878 | 6,660,800

* Served Population = Population x Coverage Rate
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Coverage Rate

Source: MP Census — Projected
No |[Township District | WS Zone 2011 2014 2018 2020 2025 2030 2035 2040 Note

1 |Latha West 1 93.0 85.3 93.0 97.0 100.0 100.0 100.0 100.0

2 |Lanmadaw West 1 86.0 69.7 78.0 82.0 92.0 100.0 100.0 100.0

3 |Pabedan West 1 94.0 87.8 96.0 100.0 100.0 100.0 100.0 100.0

4 |Kyauktada West 1 96.0 95.8 100.0 100.0 100.0 100.0 100.0 100.0

5 |Botahtaung East 1 92.0 98.0 100.0 100.0 100.0 100.0 100.0 100.0

6 |Pazuntaung East 1 99.0 98.6 100.0 100.0 100.0 100.0 100.0 100.0
CBD 93.4 89.0 94.0 95.9 98.3 100.0 100.0 100.0

7 |Ahlon West 1 47.0 19.9 28.0 32.0 45.0 55.0 65.0 75.0 [**

8 |Kyimyindine West 1,10 17.0 3.9 12.0 16.0 26.0 36.0 46.0 56.0

9 [Sangyoung West 1,3 43.0 14.3 22.0 26.0 45.0 55.0 65.0 75.0 [**

10 |Dagon West 1 59.0 46.8 55.0 59.0 69.0 79.0 89.0 99.0

11 [Bahan West 1,2 82.0 86.3 94.0 98.0 100.0 100.0 100.0 100.0

12 [Tamway East 1,2 88.0 87.1 95.0 99.0 100.0 100.0 100.0 100.0

13 |Mingala Taungnyunt East 1 96.0 96.3 100.0 100.0 100.0 100.0 100.0 100.0

14 |Seikkan West 1 60.0 66.1 74.0 78.0 88.0 98.0 100.0 100.0

15 |Dawbon East 2 26.0 29.1 37.0 41.0 51.0 61.0 71.0 81.0
Inner Urban Ring 63.0 55.0 63.0 66.2 72.5 77.0 81.5 86.0

16 |Kamayut West 1,3 24.0 7.9 16.0 20.0 45.0 55.0 65.0 75.0 [**

17 |Hline West 3 18.0 26.7 35.0 39.0 49.0 59.0 69.0 79.0

18 |Yankin East 2,3 85.0 89.2 97.0 100.0 100.0 100.0 100.0 100.0

19 [Thingangyun East 2 50.0 48.2 56.0 60.0 70.0 80.0 90.0 100.0
Outer Ring Zone 45.5 40.7 48.3 52.1 63.3 71.9 80.5 89.1

20 |Mayangon West 3,4 39.0 48.4 56.0 60.0 70.0 80.0 90.0 100.0

21 |Insein North 3,4 26.0 25.9 34.0 38.0 48.0 58.0 68.0 78.0

22 |Mingaladon North | 4,5,6 16.0 29.6 38.0 42.0 52.0 62.0 72.0 82.0
Northern Suburbs 25.7 32.7 40.6 44.5 54.1 63.9 73.7 83.7

23 |North Okkalapa| East 4 84.0 86.0 94.0 98.0 100.0 100.0 100.0 100.0

24 |South Okkalapa| East 2,3 66.0 68.4 76.0 80.0 90.0 100.0 100.0 100.0

25 |Thakayta East 2 14.0 27.8 36.0 40.0 50.0 60.0 70.0 80.0
Older Suburbs Zone 56.8 64.1 72.5 76.7 83.2 88.5 91.6 94.5

26 |Dala South 10 5.0 10.2 18.0 22.0 32.0 42.0 52.0 62.0

27 [seikkyi/ Khanaungto [ South 10 0.0 0.1 8.0 12.0 22.0 32.0 42.0 52.0
South of CBD 4.1 8.5 16.4 20.4 30.5 40.6 50.6 60.7

28 [Shwepyitha North 5 7.0 8.3 16.0 20.0 30.0 40.0 50.0 60.0

29 [Hlaing Tharyar [ North 9 2.0 3.1 11.0 15.0 45.0 55.0 65.0 75.0 [**

30 |[Dagon North East 7 26.0 34.2 42.0 46.0 56.0 66.0 76.0 86.0

31 [Dagon South East 8 28.0 25.1 33.0 37.0 47.0 57.0 67.0 77.0

32 |Dagon East East 7 20.0 15.9 24.0 28.0 38.0 48.0 58.0 68.0

33 |Dagon Seikkan| East 8 0.0 13.9 22.0 26.0 36.0 46.0 56.0 66.0
New Suburbs Zone 13.4 13.5 21.8 25.9 41.9 51.5 61.1 70.8
Total (Yangon city) 37.3 35.4 42.3 45.7 56.0 63.3 70.6 78.2

* Increase in 2%/year from 2014
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LPCD of Domestic

Source: — as same as MP

No |Township District | WS Zone 2014 2018 2020 2025 2030 2035 2040 Note
1 |Latha West 1 111 126 133 150 167 183 200
2 |Lanmadaw West 1 111 126 133 150 167 183 200
3 |Pabedan West 1 111 126 133 150 167 183 200
4 |Kyauktada West 1 111 126 133 150 167 183 200
5 |Botahtaung East 1 111 126 133 150 167 183 200
6 |Pazuntaung East 1 111 126 133 150 167 183 200

CBD 111 126 133 150 167 183 200
7 |Ahlon West 1 111 126 133 150 167 183 200
8 |Kyimyindine West 1,10 111 126 133 150 167 183 200
9 |Sangyoung West 1,3 111 126 133 150 167 183 200
10 |Dagon West 1 111 126 133 150 167 183 200
11 |Bahan West 1,2 111 126 133 150 167 183 200
12 |Tamway East 1,2 111 126 133 150 167 183 200
13 |Mingala Taungnyunt| East 1 111 126 133 150 167 183 200
14 |Seikkan West 1 111 126 133 150 167 183 200
15 |Dawbon East 2 111 126 133 150 167 183 200
Inner Urban Ring 111 126 133 150 167 183 200
16 |Kamayut West 1,3 111 126 133 150 167 183 200
17 [Hline West 3 111 126 133 150 167 183 200
18 |Yankin East 2,3 111 126 133 150 167 183 200
19 |Thingangyun East 2 111 126 133 150 167 183 200
Outer Ring Zone 111 126 133 150 167 183 200
20 |Mayangon West 3,4 111 126 133 150 167 183 200
21 |Insein North 3,4 111 126 133 150 167 183 200
22 |Mingaladon North | 4,5,6 111 126 133 150 167 183 200
Northern Suburbs 111 126 133 150 167 183 200
23 |North Okkalapa East 4 111 126 133 150 167 183 200
24 |South Okkalapa East 2,3 111 126 133 150 167 183 200
25 |Thakayta East 2 111 126 133 150 167 183 200
Older Suburbs Zone 111 126 133 150 167 183 200
26 |Dala South 10 69 80 86 100 117 133 150
27 |Seikkyi/ Khanaungto| South 10 69 80 86 100 117 133 150
South of CBD 69 80 86 100 117 133 150
28 |Shwepyitha North 5 69 80 86 100 117 133 150
29 |Hlaing Tharyar North 9 69 80 86 100 117 133 150
30 [Dagon North East 7 69 80 86 100 117 133 150
31 [Dagon South East 8 69 80 86 100 117 133 150
32 |Dagon East East 7 69 80 86 100 117 133 150
33 [Dagon Seikkan East 8 69 80 86 100 117 133 150
New Suburbs Zone 69 80 86 100 117 133 150
Total (Yangon city)
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LPCD (Dom. + Non dome.)

Source: — as same as MP

No |Township District | WS Zone 2014 2018 2020 2025 2030 2035 2040 Note
1 |Latha West 1 185 210 222 250 278 305 333
2 |Lanmadaw West 1 185 210 222 250 278 305 333
3 |Pabedan West 1 185 210 222 250 278 305 333
4 |Kyauktada West 1 185 210 222 250 278 305 333
5 |Botahtaung East 1 185 210 222 250 278 305 333
6 |Pazuntaung East 1 185 210 222 250 278 305 333

CBD 185 210 222 250 278 305 333
7 |Ahlon West 1 185 210 222 250 278 305 333
8 |Kyimyindine West 1,10 185 210 222 250 278 305 333
9 |Sangyoung West 1,3 185 210 222 250 278 305 333
10 |Dagon West 1 185 210 222 250 278 305 333
11 |Bahan West 1,2 185 210 222 250 278 305 333
12 |Tamway East 1,2 185 210 222 250 278 305 333
13 |Mingala Taungnyunt| East 1 185 210 222 250 278 305 333
14 |Seikkan West 1 185 210 222 250 278 305 333
15 |Dawbon East 2 185 210 222 250 278 305 333
Inner Urban Ring 185 210 222 250 278 305 333
16 |Kamayut West 1,3 185 210 222 250 278 305 333
17 [Hline West 3 185 210 222 250 278 305 333
18 |Yankin East 2,3 185 210 222 250 278 305 333
19 |Thingangyun East 2 185 210 222 250 278 305 333
Outer Ring Zone 185 210 222 250 278 305 333
20 |Mayangon West 3,4 185 210 222 250 278 305 333
21 |Insein North 3,4 185 210 222 250 278 305 333
22 |Mingaladon North | 4,5,6 185 210 222 250 278 305 333
Northern Suburbs 185 210 222 250 278 305 333
23 |North Okkalapa East 4 185 210 222 250 278 305 333
24 |South Okkalapa East 2,3 185 210 222 250 278 305 333
25 |Thakayta East 2 185 210 222 250 278 305 333
Older Suburbs Zone 185 210 222 250 278 305 333
26 |Dala South 10 115 133 143 167 195 222 250
27 |Seikkyi/ Khanaungto| South 10 115 133 143 167 195 222 250
South of CBD 115 133 143 167 195 222 250
28 |Shwepyitha North 5 115 133 143 167 195 222 250
29 [Hlaing Tharyar North 9 115 133 143 167 195 222 250
30 [Dagon North East 7 115 133 143 167 195 222 250
31 [Dagon South East 8 115 133 143 167 195 222 250
32 |Dagon East East 7 115 133 143 167 195 222 250
33 [Dagon Seikkan East 8 115 133 143 167 195 222 250
New Suburbs Zone 115 133 143 167 195 222 250
Total (Yangon city)

* LPCD (Dom. + Non dome.) = LPCD (Domestic) + 60%
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Daily Average Demand

Source: — Projected

No |Township District | WS Zone 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

1 |Latha West 1 7,911 7,875 7,839 7,803 7,767 7,904 8,041 8,103 8,165 8,227 8,289 8,352 8,425
2 [Lanmadaw West 1 12,167 12,190 12,214 12,237 12,261 12,527 12,794 13,127 13,461 13,794 14,128 14,462 14,851
3 |Pabedan West 1 10,832 10,790 10,749 10,708 10,667 10,848 11,029 11,045 11,062 11,078 11,095 11,112 11,209
4 |Kyauktada West 1 10,581 10,423 10,266 10,108 9,951 9,913 9,876 9,891 9,906 9,921 9,936 9,951 10,038
5 |Botahtaung East 1 14,861 14,562 14,263 13,964 13,665 13,614 13,563 13,583 13,603 13,624 13,644 13,665 13,784
6 |Pazuntaung East 1 17,677 17,295 16,914 16,532 16,151 16,091 16,031 16,055 16,079 16,103 16,127 16,151 16,292
CBD 74,029 73,135 72,245 71,352 70,462 70,897 71,334 71,804 72,276 72,747 73,219 73,693 74,599
7 |Ahlon West 1 4,091 4,609 5,127 5,645 6,164 6,586 7,009 7,607 8,206 8,804 9,403 10,002 10,573
8 |Kyimyindine West 1,10 1,626 2,436 3,247 4,057 4,868 5,705 6,542 7,465 8,388 9,311 10,234 11,158 12,298
9 |Sangyoung West 1,3 5,265 5,887 6,509 7,131 7,754 8,432 9,110 10,479 11,848 13,218 14,587 15,957 16,857
10 |Dagon West 1 4,341 4,405 4,469 4,533 4,598 4,746 4,895 5,069 5,244 5,418 5,593 5,768 5,993
11 |Bahan West 1,2 30,873 30,755 30,638 30,520 30,403 31,000 31,598 31,801 32,004 32,207 32,410 32,614 32,931
12 |Tamway East 1,2 53,305 55,193 57,081 58,969 60,857 61,957 63,058 63,343 63,629 63,915 64,201 64,487 65,125
13 |Mingala Taungnyunt East 1 47,201 48,514 49,828 51,142 52,456 52,345 52,234 52,406 52,578 52,751 52,923 53,096 53,671
14 |Seikkan West 1 690 691 693 695 697 713 729 748 768 788 808 828 855
15 [Dawbon East 2 8,111 8,405 8,700 8,995 9,290 9,753 10,217 10,734 11,252 11,769 12,287 12,805 13,441
Inner Urban Ring 155,503 160,895 | 166,292 | 171,687 177,087 181,237 185,392| 189,652 | 193,917 | 198,181 | 202,446 206,715| 211,744
16 |Kamayut West 1,3 2,468 3,058 3,648 4,238 4,829 5,438 6,048 7,650 9,253 10,856 12,459 14,062 14,939
17 [Hline West 3 15,828 16,546 17,265 17,983 18,702 19,693 20,684 21,783 22,883 23,983 25,083 26,183 27,527
18 |Yankin East 2,3 23,418 23,298 23,178 23,058 22,939 23,205 23,472 23,507 23,542 23,577 23,612 23,648 23,855
19 |Thingangyun East 2 37,348 37,787 38,226 38,665 39,104 40,344 41,584 43,043 44,502 45,961 47,420 48,880 50,765
Outer Ring Zone 79,062 80,689 82,317 83,944 85,574 88,680 91,788 95,983 | 100,180 | 104,377 | 108,574 112,773| 117,086
20 |Mayangon West 3,4 35,465 36,123 36,781 37,439 38,097 39,561 41,026 42,550 44,074 45,598 47,122 48,646 50,781
21 |Insein North 3,4 29,205 31,054 32,903 34,752 36,601 38,838 41,075 43,644 46,214 48,783 51,353 53,923 57,212
22 |Mingaladon North 4,5,6 36,328 39,402 42,476 45,550 48,625 54,006 59,388 67,472 75,556 83,641 91,725 99,810 110,210
Northern Suburbs 100,998 106,579 | 112,160 | 117,741 123,323 132,405 141,489| 153,666 | 165,844 | 178,022 | 190,200 202,379| 218,203
23 [North Okkalapa| East 4 106,000 106,878 | 107,756 | 108,634 109,513 112,249 114,985 116,567 | 118,149 | 119,732 | 121,314 122,897 125,083
24 |South Okkalapa| East 2,3 40,768 40,780 40,793 40,805 40,818 41,732 42,646 43,784 44,922 46,060 47,198 48,337 49,881
25 |Thakayta East 2 22,695 23,637 24,580 25,523 26,466 27,826 29,187 30,701 32,215 33,730 35,244 36,759 38,615
Older Suburbs Zone 169,463 171,295 | 173,129 | 174,962 176,797 181,807 186,818| 191,052 | 195,286 | 199,522 | 203,756 207,993| 213,579
26 |Dala South 10 4,058 5,292 6,526 7,760 8,994 10,468 11,942 13,848 15,754 17,660 19,566 21,473 24,483
27 |seikkyi/Khanaungto | South 10 4 192 381 569 758 980 1,203 1,475 1,748 2,020 2,293 2,566 2,971
South of CBD 4,062 5,484 6,907 8,329 9,752 11,448 13,145 15,323 17,502 19,680 21,859 24,039 27,454
28 |Shwepyitha North 5 6,557 7,995 9,434 10,872 12,311 14,046 15,781 17,753 19,725 21,698 23,670 25,643 29,248
29 |Hlaing Tharyar | North 9 4,835 7,827 10,819 13,811 16,803 20,293 23,784 34,410 45,036 55,662 66,288 76,914 82,819
30 |Dagon North East 7 16,047 17,211 18,376 19,541 20,706 22,000 23,294 24,783 26,272 27,761 29,250 30,740 32,916
31 |Dagon South East 8 21,456 23,118 24,781 26,444 28,107 30,387 32,668 35,342 38,016 40,691 43,365 46,040 49,968
32 |Dagon East East 7 6,071 8,748 11,425 14,102 16,779 20,056 23,334 27,982 32,631 37,279 41,928 46,577 54,478
33 |Dagon Seikkan| East 8 5,346 5,986 6,626 7,266 7,907 9,119 10,332 11,934 13,536 15,139 16,741 18,344 20,927
New Suburbs Zone 60,312 70,885 81,461 92,036 102,613 115,901 129,193| 152,204 | 175,216 | 198,230 | 221,242 244,258| 270,356
Total (Yangon city) 643,429| 668,962 | 694,511 | 720,051 745,608| 782,375 819,159 869,684 | 920,221 | 970,759 | 1,021,296 | 1,071,850| 1,133,021

Leakage Ratio (%) 50% 37% 33% 25%

1- Leakage Ratio (%) 50% 63% 67% 75%

* Daily Average Demand = (Served Population x LPCD (Dom. + Non dome.)/1000) = (1- Leakage Ratio (%))
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Daily Average Demand

Source: Mid
No |Township WS Zone 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

1 |Latha 1 8,498 8,571 8,644 8,717 8,771 8,826 8,881 8,936 8,991 9,048 9,106 9,164 9,222 9,280
2 [Lanmadaw 1 15,240 15,629 16,018 16,407 16,510 16,613 16,716 16,819 16,922 17,030 17,139 17,248 17,357 17,466
3 |Pabedan 1 11,306 11,403 11,500 11,598 11,670 11,743 11,815 11,888 11,961 12,038 12,115 12,192 12,269 12,346
4 |Kyauktada 1 10,125 10,212 10,299 10,386 10,451 10,516 10,581 10,646 10,711 10,780 10,849 10,918 10,987 11,056
5 |Botahtaung 1 13,903 14,023 14,142 14,262 14,351 14,440 14,530 14,619 14,709 14,803 14,898 14,993 15,088 15,183
6 |Pazuntaung 1 16,433 16,575 16,716 16,858 16,963 17,069 17,174 17,280 17,386 17,498 17,610 17,722 17,834 17,946
CBD 75,505 76,413 77,319 78,228 78,716 79,207 79,697 80,188 80,680 81,197 81,717 82,237 82,757 83,277

7 |Ahlon 1 11,145 11,717 12,289 12,861 13,452 14,043 14,635 15,226 15,818 16,460 17,102 17,745 18,387 19,030
8 |Kyimyindine 1,10 13,438 14,578 15,718 16,859 18,150 19,441 20,733 22,024 23,316 24,826 26,337 27,847 29,358 30,869
9 |Sangyoung 1,3 17,757 18,657 19,557 20,458 21,381 22,305 23,229 24,153 25,077 26,073 27,069 28,065 29,061 30,057
10 |Dagon 1 6,218 6,443 6,668 6,893 7,116 7,339 7,562 7,785 8,009 8,246 8,483 8,721 8,958 9,196
11 |Bahan 1,2 33,248 33,566 33,883 34,201 34,476 34,751 35,026 35,301 35,577 35,821 36,066 36,310 36,555 36,800
12 |Tamway 1,2 65,763 66,401 67,039 67,678 68,189 68,700 69,212 69,723 70,235 70,788 71,342 71,896 72,450 73,004
13 |Mingala Taungnyunt 1 54,247 54,822 55,398 55,974 56,455 56,936 57,417 57,898 58,380 58,908 59,437 59,966 60,495 61,024
14 |Seikkan 1 882 909 936 963 973 983 993 1,003 1,014 1,020 1,026 1,033 1,039 1,046
15 [Dawbon 2 14,077 14,713 15,349 15,986 16,626 17,267 17,907 18,548 19,189 19,870 20,552 21,233 21,915 22,597
Inner Urban Ring 216,775 | 221,806 | 226,837 231,873| 236,818 | 241,765 | 246,714 | 251,661 256,615| 262,012 | 267,414 | 272,816 | 278,218 283,623

16 |Kamayut 1,3 15,816 16,693 17,570 18,448 19,396 20,345 21,294 22,243 23,192 24,269 25,346 26,423 27,500 28,577
17 [Hline 3 28,872 30,216 31,561 32,906 34,262 35,619 36,975 38,332 39,689 41,132 42,575 44,018 45,461 46,904
18 |Yankin 2,3 24,062 24,269 24,476 24,683 24,837 24,992 25,147 25,302 25,457 25,620 25,784 25,948 26,112 26,276
19 |Thingangyun 2 52,650 54,535 56,420 58,306 60,175 62,044 63,913 65,782 67,651 69,638 71,625 73,612 75,599 77,587
Outer Ring Zone 121,400 | 125,713 | 130,027 134,343| 138,670 | 143,000 | 147,329 | 151,659 155,989 160,659 | 165,330 | 170,001 | 174,672 179,344

20 |Mayangon 3,4 52,916 55,051 57,186 59,322 61,507 63,692 65,877 68,062 70,247 72,688 75,130 77,572 80,014 82,456
21 |Insein 3,4 60,502 63,791 67,081 70,371 73,964 77,558 81,151 84,745 88,339 92,464 96,589 | 100,714 | 104,839 108,965
22 |Mingaladon 4,5,6 120,611 | 131,011 | 141,412 151,813 164,427 | 177,041 | 189,656 | 202,270 214,885| 226,984 | 239,083 | 251,183 | 263,282 275,382
Northern Suburbs 234,029 | 249,853 | 265,679 281,506 299,898 | 318,291 | 336,684 | 355,077 373,471| 392,136 | 410,802 | 429,469 | 448,135 466,803

23 [North Okkalapa 4 127,270 | 129,457 | 131,644 133,831| 135,973 | 138,115 | 140,257 | 142,399 144,542 147,001 | 149,461 | 151,920 | 154,380 156,840
24 |South Okkalapa 2,3 51,425 52,969 54,513 56,058 56,409 56,760 57,112 57,463 57,815 58,187 58,559 58,931 59,303 59,676
25 |Thakayta 2 40,471 42,327 44,183 46,040 47,911 49,783 51,654 53,526 55,398 57,388 59,378 61,368 63,358 65,349
Older Suburbs Zone 219,166 | 224,753 | 230,340 235,929| 240,293 | 244,658 | 249,023 | 253,388 257,755| 262,576 | 267,398 | 272,219 | 277,041 281,865

26 |Dala 10 27,494 30,505 33,516 36,527 40,589 44,652 48,714 52,777 56,840 62,350 67,861 73,372 78,883 84,394
27 |Seikkyi/ Khanaungto 10 3,376 3,782 4,187 4,593 5,123 5,654 6,184 6,715 7,246 7,946 8,647 9,347 10,048 10,749
South of CBD 30,870 34,287 37,703 41,120 45,712 50,306 54,898 59,492 64,086 70,296 76,508 82,719 88,931 95,143

28 |Shwepyitha 5 32,853 36,458 40,063 43,668 48,125 52,583 57,041 61,499 65,957 72,841 79,725 86,609 93,493 100,377
29 |Hlaing Tharyar 9 88,725 94,630 | 100,536 106,442 114,097 | 121,752 | 129,407 | 137,062 144,717 155,873 | 167,030 | 178,186 | 189,343 200,500
30 |Dagon North 7 35,093 37,269 39,446 41,623 44,082 46,541 49,000 51,459 53,918 56,855 59,792 62,730 65,667 68,605
31 |Dagon South 8 53,897 57,826 61,755 65,684 70,337 74,990 79,643 84,296 88,949 94,702 | 100,456 | 106,210 | 111,964 117,718
32 |Dagon East 7 62,380 70,281 78,183 86,085 97,461 | 108,837 | 120,214 | 131,590 142,967 159,076 | 175,186 | 191,295 | 207,405 223,515
33 |Dagon Seikkan 8 23,511 26,094 28,678 31,262 34,797 38,332 41,868 45,403 48,939 53,785 58,631 63,477 68,323 73,170
New Suburbs Zone 296,459 | 322,558 | 348,661 374,764| 408,899 | 443,035 | 477,173 | 511,309 545,447| 593,132 | 640,820 | 688,507 | 736,195 783,885

Total (Yangon city) 1,194,204 | 1,255,383 | 1,316,566 | 1,377,763 | 1,449,006 | 1,520,262 | 1,591,518 | 1,662,774 | 1,734,043| 1,822,008 | 1,909,989 | 1,997,968 | 2,085,949 | 2,173,940
Leakage Ratio (%) 80% 15% 10%

1- Leakage Ratio (%) 80% 85% 90%

* Daily Average Demand = (Served Population x LPCD (Dom. + Non dome.)/1000) = (1- Leakage Ratio (%))
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Daily Maximum Demand

Source: — Projected

No Township District | WS Zone| 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

1 [Latha West 1 2 2 2 2 2 2 2 2 2 2 2 2 2
2 |Lanmadaw West 1 3 3 3 3 3 3 3 3 3 3 3 3 4
3 |Pabedan West 1 3 3 3 3 3 3 3 3 3 3 3 3 3
4 |Kyauktada West 1 3 3 2 2 2 2 2 2 2 2 2 2 2
5 |Botahtaung East 1 4 4 3 3 3 3 3 3 3 3 3 3 3
6 |Pazuntaung East 1 4 4 4 4 4 4 4 4 4 4 4 4 4

CBD 19 19 17 17 17 17 17 17 17 17 17 17 18
7 |Ahlon West 1 1 1 1 1 1 2 2 2 2 2 2 2 3
8 |Kyimyindine West 1,10 0 1 1 1 1 1 2 2 2 2 2 3 3
9 |Sangyoung West 1,3 1 1 2 2 2 2 2 3 3 3 4 4 4
10 |Dagon West 1 1 1 1 1 1 1 1 1 1 1 1 1 1
11 |Bahan West 1,2 7 7 7 7 7 8 8 8 8 8 8 8 8
12 [Tamway East 1,2 13 13 14 14 15 15 15 15 15 15 16 16 16
13  [Mingala Taungnyunt | East 1 11 12 12 12 13 13 13 13 13 13 13 13 13
14 |Seikkan West 1 0 0 0 0 0 0 0 0 0 0 0 0 0
15 |Dawbon East 2 2 2 2 2 2 2 2 3 3 3 3 3 3

Inner Urban Ring 36 38 40 40 42 44 45 47 47 47 49 50 51
16 [Kamayut West 1,3 1 1 1 1 1 1 1 2 2 3 3 3 4
17 |Hline West 3 4 4 4 4 5 5 5 5 6 6 6 6 7
18 |Yankin East 2,3 6 6 6 6 6 6 6 6 6 6 6 6 6
19 |Thingangyun East 2 9 9 9 9 9 10 10 10 11 11 11 12 12

Outer Ring Zone 20 20 20 20 21 22 22 23 25 26 26 27 29
20 [Mayangon West 3,4 9 9 9 9 9 10 10 10 11 11 11 12 12
21 [Insein North 3,4 7 8 8 8 9 9 10 11 11 12 12 13 14
22 |Mingaladon North | 4,5,6 9 10 10 11 12 13 14 16 18 20 22 24 27

Northern Suburbs 25 27 27 28 30 32 34 37 40 43 45 49 53
23 [North Okkalapa| East 4 26 26 26 26 26 27 28 28 29 29 29 30 30
24 |South Okkalapa| East 2,3 10 10 10 10 10 10 10 11 11 11 11 12 12
25 |Thakayta East 2 5 6 6 6 6 7 7 7 8 8 9 9 9

Older Suburbs Zone 41 42 42 42 42 44 45 46 48 48 49 51 51
26 |Dala South 10 1 1 2 2 2 3 3 3 4 4 5 5 6
27  [seikkyi/ khanaungto | South 10 0 0 0 0 0 0 0 0 0 0 1 1 1

South of CBD 1 1 2 2 2 3 3 3 4 4 6 6 7
28 [Shwepyitha North 5 2 2 2 3 3 3 4 4 5 5 6 6 7
29 |Hlaing Tharyar| North 9 1 2 3 3 4 5 6 8 11 13 16 19 20
30 |Dagon North East 7 4 4 4 5 5 5 6 6 6 7 7 7 8
31 |Dagon South East 8 5 6 6 6 7 7 8 9 9 10 10 11 12
32 |Dagon East East 7 1 2 3 3 4 5 6 7 8 9 10 11 13
33 |Dagon Seikkan| East 8 1 1 2 2 2 2 3 3 3 4 4 4 5

New Suburbs Zone 14 17 20 22 25 27 33 37 42 48 53 58 65

Total (Yangon city) 156 164 168 171 179 189 199 210 223 233 245 258 274

* Daily Maximum Demand (MGD) = Daily Average Demand (Mld) x 1.1 =4,546
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Daily Maximum Demand

Source: MGD
No Township WS Zone| 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

1 |Latha 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2
2 |Lanmadaw 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4
3 |Pabedan 1 3 3 3 3 3 3 3 3 3 3 3 3 3 3
4 |Kyauktada 1 2 2 2 3 3 3 3 3 3 3 3 3 3 3
5 |Botahtaung 1 3 3 3 3 3 3 4 4 4 4 4 4 4 4
6 |Pazuntaung 1 4 4 4 4 4 4 4 4 4 4 4 4 4 4
CBD 18 18 18 19 19 19 20 20 20 20 20 20 20 20

7 |Ahlon 1 3 3 3 3 3 3 4 4 4 4 4 4 4 5
8 |Kyimyindine 1,10 3 4 4 4 4 5 5 5 6 6 6 7 7 7
9 |Sangyoung 1,3 4 5 5 5 5 5 6 6 6 6 7 7 7 7
10 |Dagon 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2
11 |Bahan 1,2 8 8 8 8 8 8 8 9 9 9 9 9 9 9
12 [Tamway 1,2 16 16 16 16 16 17 17 17 17 17 17 17 18 18
13 [Mingala Taungnyunt 1 13 13 13 14 14 14 14 14 14 14 14 15 15 15
14 |Seikkan 1 0 0 0 0 0 0 0 0 0 0 0 0 0
15 |Dawbon 2 3 4 4 4 4 4 4 4 5 5 5 5 5 5
Inner Urban Ring 52 55 55 56 56 58 60 61 63 63 64 66 67 68

16 |Kamayut 1,3 4 4 4 4 5 5 5 5 6 6 6 6 7 7
17 |Hline 3 7 7 8 8 8 9 9 9 10 10 10 11 11 11
18 |Yankin 2,3 6 6 6 6 6 6 6 6 6 6 6 6 6 6
19 [Thingangyun 2 13 13 14 14 15 15 15 16 16 17 17 18 18 19
Outer Ring Zone 30 30 32 32 34 35 35 36 38 39 39 41 42 43

20 [Mayangon 3,4 13 13 14 14 15 15 16 16 17 18 18 19 19 20
21 [Insein 3,4 15 15 16 17 18 19 20 21 21 22 23 24 25 26
22 |Mingaladon 4,5,6 29 32 34 37 40 43 46 49 52 55 58 61 64 67
Northern Suburbs 57 60 64 68 73 77 82 86 90 95 99 104 108 113

23 [North Okkalapa 4 31 31 32 32 33 33 34 34 35 36 36 37 37 38
24 |South Okkalapa| 2,3 12 13 13 14 14 14 14 14 14 14 14 14 14 14
25 |Thakayta 2 10 10 11 11 12 12 12 13 13 14 14 15 15 16
Older Suburbs Zone 53 54 56 57 59 59 60 61 62 64 64 66 66 68

26 |Dala 10 7 7 8 9 10 11 12 13 14 15 16 18 19 20
27  [seikkyi/ Khanaungto 10 1 1 1 1 1 1 1 2 2 2 2 2 2 3
South of CBD 8 8 9 10 11 12 13 15 16 17 18 20 21 23

28 [Shwepyitha 5 8 9 10 11 12 13 14 15 16 18 19 21 23 24
29 |Hlaing Tharyar 9 21 23 24 26 28 29 31 33 35 38 40 43 46 49
30 |Dagon North 7 8 9 10 10 11 11 12 12 13 14 14 15 16 17
31 |Dagon South 8 13 14 15 16 17 18 19 20 22 23 24 26 27 28
32 |Dagon East 7 15 17 19 21 24 26 29 32 35 38 42 46 50 54
33 |Dagon Seikkan 8 6 6 7 8 8 9 10 11 12 13 14 15 17 18
New Suburbs Zone 71 78 85 92 100 106 115 123 133 144 153 166 179 190

Total (Yangon city) 289 303 319 334 352 366 385 402 422 442 457 483 503 525

* Daily Maximum Demand (MGD) = Daily Average Demand (Mld) x 1.1 =4,546
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By Zone

Actual -> estimate
Population 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Zonel 793,619 808,977| 824,335| 839,693| 855,051| 856,561| 858,072 859,608| 861,144| 862,680 864,216| 865,752| 867,501
Low 505,645| 516,638| 527,631| 538,624 549,617| 550,579| 551,542 552,595| 553,648| 554,701 555,755| 556,809 558,006
High 287,974 292,339| 296,704| 301,069| 305,434| 305,982| 306,530 307,013| 307,496/ 307,979 308,461| 308,944| 309,495
Zone2 636,790 641,130 645,470| 649,810 654,150| 654,312| 654,474| 654,614| 654,754| 654,895 655,035| 655,176 655,336
Zone3 653,154| 656,011| 658,868| 661,725 664,583| 666,217| 667,852| 668,814| 669,778| 670,741 671,705| 672,669| 674,170
Zone4 653,434| 662,841| 672,249| 681,657 691,065| 698,039| 705,015| 713,144| 721,274| 729,404| 737,533| 745,664| 754,016
Zone5 501,245| 512,476| 523,706| 534,937| 546,168| 559,149| 572,131| 589,413| 606,695| 623,978 641,260| 658,542| 683,361
Zoneb 133,165| 138,415| 143,666| 148,917| 154,168 162,904| 171,641| 183,563| 195,485| 207,407| 219,330 231,253| 241,530
Zone7 369,576 418,007| 466,438| 514,869| 563,301| 594,786| 626,271| 660,735| 695,199| 729,663| 764,127| 798,592| 837,775
Zone8 539,094| 547,395 555,697| 563,999 572,301| 585,391| 598,482| 612,810| 627,139| 641,467 655,796| 670,125 686,416
Zone9 687,867 696,350| 704,833| 713,317| 721,801| 731,502| 741,204| 746,791| 752,380| 757,968| 763,556| 769,145| 774,111
Zonel0 243,487 262,846| 282,206| 301,566 320,926| 331,074| 341,222| 352,330| 363,439| 374,547| 385,655| 396,764 409,393
Total 5,211,431|5,344,448|5,477,468(5,610,490|5,743,5145,839,935|5,936,364|6,041,822 (6,147,287 |6,252,750|6,358,213 6,463,681|6,583,609
Served Population| 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Zonel 488,174 510,833| 533,493| 556,153| 578,814| 591,094 603,375| 616,106| 628,838| 641,570| 654,302| 667,034| 675,564
Low 353,891| 368,737| 383,583| 398,429| 413,276| 419,835| 426,396 431,523| 436,651| 441,779 446,908| 452,036 456,556
High 134,283| 142,096 149,910| 157,724| 165,537 171,259| 176,980| 184,583 192,187| 199,791| 207,394| 214,998| 219,008
Zone2 298,747 315,522| 332,298| 349,073| 365,849| 379,037| 392,226| 402,808| 413,392| 423,975 434,558| 445,142| 455,409
Zone3 310,157 324,145| 338,133| 352,121| 366,110 379,867| 393,625 407,400 421,176| 434,951| 448,727| 462,503| 475,609
Zone4 380,391| 399,345| 418,300| 437,255| 456,211| 474,390| 492,570 506,522| 520,474| 534,426 548,379| 562,331| 576,226
Zone5 75,213 88,299| 101,385| 114,471| 127,557 143,353| 159,149| 178,883| 198,616 218,350| 238,084| 257,818| 283,594
Zone6 39,432 44,219| 49,007| 53,795 58,584| 65,336/ 72,089| 81,721| 91,353 100,986| 110,618| 120,251| 131,248
Zone7 96,167 116,406| 136,645| 156,884| 177,123| 197,543| 217,964| 243,956| 269,949| 295,941| 321,934| 347,927| 383,128
Zone8 116,533| 129,943| 143,354| 156,764| 170,175 185,589| 201,004| 218,750 236,496| 254,242| 271,988| 289,734| 311,333
Zone9 21,023| 35,616 50,210| 64,804 79,398 95,289| 111,180 158,167| 205,154| 252,141 299,128| 346,115| 364,229
Zonel0 19,109| 27,052 34,995| 42,939 50,883 59,413| 67,943 78,189 88,435 98,682 108,928| 119,175 132,263
Total 1,844,945(1,991,3802,137,820(2,284,259(2,430,704|2,570,9112,711,125|2,892,502 3,073,883 3,255,264 (3,436,646 3,618,031 |3,788,603
Coverage (%) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Zonel 61.5% 63.1% 64.7% 66.2% 67.7% 69.0% 70.3% 71.7% 73.0% 74.4% 75.7% 77.0% 77.9%
Low 70.0% 71.4% 72.7% 74.0% 75.2% 76.3% 77.3% 78.1% 78.9% 79.6% 80.4% 81.2% 81.8%
High 46.6% 48.6% 50.5% 52.4% 54.2% 56.0% 57.7% 60.1% 62.5% 64.9% 67.2% 69.6% 70.8%
Zone2 46.9% 49.2% 51.5% 53.7% 55.9% 57.9% 59.9% 61.5% 63.1% 64.7% 66.3% 67.9% 69.5%
Zone3 47.5% 49.4% 51.3% 53.2% 55.1% 57.0% 58.9% 60.9% 62.9% 64.8% 66.8% 68.8% 70.5%
Zone4 58.2% 60.2% 62.2% 64.1% 66.0% 68.0% 69.9% 71.0% 72.2% 73.3% 74.4% 75.4% 76.4%
Zone5 15.0% 17.2% 19.4% 21.4% 23.4% 25.6% 27.8% 30.3% 32.7% 35.0% 37.1% 39.1% 41.5%
Zone6 29.6% 31.9% 34.1% 36.1% 38.0% 40.1% 42.0% 44.5% 46.7% 48.7% 50.4% 52.0% 54.3%
Zone7 26.0% 27.8% 29.3% 30.5% 31.4% 33.2% 34.8% 36.9% 38.8% 40.6% 42.1% 43.6% 45.7%
Zone8 21.6% 23.7% 25.8% 27.8% 29.7% 31.7% 33.6% 35.7% 37.7% 39.6% 41.5% 43.2% 45.4%
Zone9 3.1% 5.1% 7.1% 9.1% 11.0% 13.0% 15.0% 21.2% 27.3% 33.3% 39.2% 45.0% 47.1%
Zonel0 7.8% 10.3% 12.4% 14.2% 15.9% 17.9% 19.9% 22.2% 24.3% 26.3% 28.2% 30.0% 32.3%
Total 35.4% 37.3% 39.0% 40.7% 42.3% 44.0% 45.7% 47.9% 50.0% 52.1% 54.1% 56.0% 57.5%
PerCapita (Lpcd) 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Zonel 111 115 119 123 126 130 133 137 140 144 147 150 154
Low 111 115 119 123 126 130 133 137 140 143 147 150 154
High 111 115 119 123 126 130 133 137 141 144 147 150 154
Zone2 111 115 119 123 126 130 133 137 140 144 147 150 154
Zone3 111 115 119 123 126 130 133 137 140 144 147 150 154
Zone4 111 115 119 123 126 130 133 137 140 144 147 150 154
Zone5 95 99 101 103 105 108 111 116 120 123 125 128 132
Zone6 111 116 120 123 126 130 133 138 142 145 148 150 155
Zone7 69 73 76 78 80 83 86 90 93 96 98 100 105
Zone8 69 73 76 78 80 83 86 90 93 96 98 100 104
Zone9 69 75 78 79 80 83 86 92 95 98 99 100 104
Zonel0 72 78 81 83 84 88 90 95 98 101 103 105 109
Total 105 108 111 114 116 119 121 124 127 129 131 133 137
Daily Max. MGD 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Zonel 200,024| 200,024| 204,570| 204,570 209,116| 213,662| 218,208| 222,754| 227,300| 231,846 236,392 245,484| 250,030
Low 145,472 145,472| 145,472| 145,472| 150,018 150,018| 154,564| 154,564 159,110| 159,110| 163,656 168,202| 168,202
High 54,552 54,552| 59,098 59,098 59,098| 63,644 63,644| 68,190 68,190 72,736| 72,736 77,282 81,828
Zone2 122,742 122,742| 127,288| 127,288| 131,834| 136,380| 140,926| 145,472 150,018| 154,564| 159,110 163,656| 168,202
Zone3 127,288| 127,288| 127,288| 127,288| 131,834| 136,380| 145,472| 150,018 154,564| 159,110| 163,656 168,202| 172,748
Zone4 154,564| 154,564 159,110| 163,656| 168,202 172,748 177,294| 181,840 186,386| 190,932| 195,478 204,570| 209,116
Zone5 27,276| 27,276 31,822| 36,368 40,914 45,460| 50,006/ 54,552| 59,098| 68,190 72,736] 81,828 90,920
Zone6 18,184| 18,184 18,184| 18,184| 22,730 22,730| 27,276 27,276| 31,822| 36,368 40,914| 45,460 50,006
Zone7 22,730 27,276 31,822| 36,368| 40,914 45,460| 50,006/ 54,552| 59,098| 68,190 72,736] 81,828 90,920
Zone8 27,276| 27,276 31,822| 36,368| 40,914 45,460 50,006/ 50,006| 54,552| 59,098 63,644| 68,190 72,736
Zone9 4,546 4,546 9,092 13,638 18,184| 22,730 27,276| 36,368| 50,006 59,098| 72,736 86,374| 90,920
Zonel0 4,546 4,546 4,546 4,546 9,092 13,638| 18,184| 18,184 18,184| 22,730| 22,730 27,276| 31,822
Total 709,176 713,722| 745,544| 768,274| 813,734| 854,648| 904,654 941,022| 991,028|1,050,126(1,100,132|1,172,868|1,227,420
Daily Max. MGD 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026
Zonel 44.0 44.0 45.0 45.0 46.0 47.0 48.0 49.0 50.0 51.0 52.0 54.0 55.0
Low 32.0 32.0 32.0 32.0 33.0 33.0 34.0 34.0 35.0 35.0 36.0 37.0 37.0
High 12.0 12.0 13.0 13.0 13.0 14.0 14.0 15.0 15.0 16.0 16.0 17.0 18.0
Zone2 27.0 27.0 28.0 28.0 29.0 30.0 31.0 32.0 33.0 34.0 35.0 36.0 37.0
Zone3 28.0 28.0 28.0 28.0 29.0 30.0 32.0 33.0 34.0 35.0 36.0 37.0 38.0
Zone4 34.0 34.0 35.0 36.0 37.0 38.0 39.0 40.0 41.0 42.0 43.0 45.0 46.0
Zone5 6.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 15.0 16.0 18.0 20.0
Zoneb 4.0 4.0 4.0 4.0 5.0 5.0 6.0 6.0 7.0 8.0 9.0 10.0 11.0
Zone7 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 15.0 16.0 18.0 20.0
Zone8 6.0 6.0 7.0 8.0 9.0 10.0 11.0 11.0 12.0 13.0 14.0 15.0 16.0
Zone9 1.0 1.0 2.0 3.0 4.0 5.0 6.0 8.0 11.0 13.0 16.0 19.0 20.0
Zonel0 1.0 1.0 1.0 1.0 2.0 3.0 4.0 4.0 4.0 5.0 5.0 6.0 7.0
Total 156.0 157.0 164.0 169.0 179.0 188.0 199.0 207.0 218.0 231.0 242.0 258.0 270.0

Al-14




By Zone

Population 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Zonel 869,249| 870,998| 872,747| 874,496| 876,533 878,571| 880,609| 882,647| 884,685 886,886| 889,088| 891,290 893,492| 895,695
Low 559,203| 560,400| 561,598 562,796| 564,157| 565,518| 566,880| 568,241| 569,603 571,150| 572,698| 574,246 575,794| 577,342
High 310,046| 310,598| 311,149 311,700 312,376| 313,053 313,729| 314,406| 315,082 315,736| 316,390| 317,044 317,698| 318,353
Zone2 655,496| 655,657| 655,817 655,978| 656,176| 656,374 656,571| 656,769| 656,968 657,156| 657,346| 657,535 657,724| 657,914
Zone3 675,671| 677,173| 678,675 680,177| 681,743| 683,311| 684,878| 686,445| 688,013 689,812| 691,612| 693,411 695,211| 697,011
Zone4 762,369| 770,722 779,075 787,429| 796,457| 805,485 814,513| 823,541| 832,570 841,108| 849,647| 858,186 866,724| 875,264
Zone5 708,180| 732,999| 757,818 782,638| 806,402| 830,168| 853,933| 877,698| 901,464 927,883| 954,302 980,722(1,007,142|1,033,562
Zone6 251,808| 262,086| 272,364 282,642| 292,919| 303,197| 313,475| 323,753| 334,032 340,055| 346,079| 352,102 358,126| 364,150
Zone7 876,959| 916,143| 955,327 994,511|1,039,060|1,083,609(1,128,159|1,172,708|1,217,258(1,267,908|1,318,558|1,369,208(1,419,858|1,470,508
Zone8 702,707| 718,998| 735,289 751,581| 770,103| 788,625| 807,147| 825,669| 844,191| 865,249| 886,307| 907,365 928,423| 949,482
Zone9 779,078| 784,046| 789,013 793,981| 805,933| 817,885 829,837| 841,790| 853,743 875,474| 897,205| 918,937 940,669| 962,401
Zonel0 422,023| 434,653| 447,282 459,913| 474,271| 488,630| 502,990 517,349| 531,708| 548,033 564,359| 580,684| 597,010 613,336
Total 6,703,5406,823,475|6,943,407(7,063,345]7,199,5977,335,855|7,472,112|7,608,369(7,744,630| 7,899,564 8,054,503 8,209,440|8,364,379|8,519,323
Served Population| 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Zonel 684,094| 692,624| 701,154 709,685| 717,879| 726,073 734,268| 742,463| 750,658 759,223| 767,790| 776,356 784,922| 793,489
Low 461,076 465,596 470,117| 474,637 478,637| 482,637| 486,636 490,636| 494,636| 498,956 503,276| 507,595| 511,915 516,236
High 223,018| 227,028| 231,037 235,047| 239,242 243,436 247,632| 251,827| 256,021| 260,267| 264,514| 268,761 273,007| 277,253
Zone2 465,677| 475,944| 486,212 496,480 506,785| 517,090| 527,396 537,701| 548,007| 558,303 568,599| 578,896| 589,193 599,490
Zone3 488,716 501,822| 514,929| 528,036 538,254| 548,472 558,691 568,910| 579,129| 589,865 600,603| 611,340| 622,077 632,814
Zone4 590,122| 604,017| 617,913 631,808 647,332| 662,856 678,379| 693,903| 709,428 725,713| 741,998| 758,284 774,569| 790,855
Zone5 309,371| 335,147| 360,924 386,701| 416,914| 447,128| 477,341| 507,555| 537,769 573,219| 608,669| 644,120 679,570| 715,022
Zone6 142,245] 153,243 164,240| 175,238| 188,290 201,343| 214,396| 227,449 240,502| 252,122| 263,742| 275,362 286,983 298,603
Zone7 418,330 453,532| 488,734| 523,936 570,144| 616,352 662,560 708,768| 754,977| 814,309 873,641| 932,973| 992,305(1,051,638
Zone8 332,932| 354,531| 376,130 397,730| 423,933| 450,136 476,339| 502,542| 528,745 560,435| 592,126| 623,816 655,507| 687,198
Zone9 382,344| 400,459| 418,574 436,689| 460,337| 483,986 507,634| 531,283| 554,932 588,305| 621,679| 655,052 688,426| 721,800
Zonel0 145,352 158,441| 171,530| 184,620| 201,113 217,607| 234,100| 250,594 267,088| 287,648| 308,209 328,769| 349,330| 369,891
Total 3,959,183]4,129,760(4,300,340(4,470,923]4,670,981 (4,871,043 |5,071,104|5,271,168(5,471,234|5,709,142 5,947,056 (6,184,968 6,422,882 |6,660,800
Coverage (%) 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Zonel 78.7% 79.5% 80.3% 81.2% 81.9% 82.6% 83.4% 84.1% 84.9% 85.6% 86.4% 87.1% 87.8% 88.6%
Low 82.5% 83.1% 83.7% 84.3% 84.8% 85.3% 85.8% 86.3% 86.8% 87.4% 87.9% 88.4% 88.9% 89.4%
High 71.9% 73.1% 74.3% 75.4% 76.6% 77.8% 78.9% 80.1% 81.3% 82.4% 83.6% 84.8% 85.9% 87.1%
Zone2 71.0% 72.6% 74.1% 75.7% 77.2% 78.8% 80.3% 81.9% 83.4% 85.0% 86.5% 88.0% 89.6% 91.1%
Zone3 72.3% 74.1% 75.9% 77.6% 79.0% 80.3% 81.6% 82.9% 84.2% 85.5% 86.8% 88.2% 89.5% 90.8%
Zone4 77.4% 78.4% 79.3% 80.2% 81.3% 82.3% 83.3% 84.3% 85.2% 86.3% 87.3% 88.4% 89.4% 90.4%
Zone5 43.7% 45.7% 47.6% 49.4% 51.7% 53.9% 55.9% 57.8% 59.7% 61.8% 63.8% 65.7% 67.5% 69.2%
Zone6 56.5% 58.5% 60.3% 62.0% 64.3% 66.4% 68.4% 70.3% 72.0% 74.1% 76.2% 78.2% 80.1% 82.0%
Zone7 47.7% 49.5% 51.2% 52.7% 54.9% 56.9% 58.7% 60.4% 62.0% 64.2% 66.3% 68.1% 69.9% 71.5%
Zone8 47.4% 49.3% 51.2% 52.9% 55.0% 57.1% 59.0% 60.9% 62.6% 64.8% 66.8% 68.8% 70.6% 72.4%
Zone9 49.1% 51.1% 53.1% 55.0% 57.1% 59.2% 61.2% 63.1% 65.0% 67.2% 69.3% 71.3% 73.2% 75.0%
Zonel0 34.4% 36.5% 38.3% 40.1% 42.4% 44.5% 46.5% 48.4% 50.2% 52.5% 54.6% 56.6% 58.5% 60.3%
Total 59.1% 60.5% 61.9% 63.3% 64.9% 66.4% 67.9% 69.3% 70.6% 72.3% 73.8% 75.3% 76.8% 78.2%
PerCapita (Lpcd) 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Zonel 157 160 164 167 170 174 177 180 183 187 190 193 197 200
Low 157 160 164 167 170 174 177 180 183 187 190 193 197 200
High 157 161 164 167 170 174 177 180 183 187 190 194 197 200
Zone2 157 161 164 167 170 174 177 180 183 187 190 194 197 200
Zone3 157 161 164 167 170 174 177 180 183 187 190 194 197 200
Zone4 157 161 164 167 171 174 177 180 183 187 190 194 197 200
Zone5 136 139 142 144 148 151 154 157 159 163 167 170 172 175
Zone6 158 162 165 167 171 175 178 181 183 187 191 194 197 200
Zone7 109 112 115 117 121 125 128 131 133 137 141 144 147 150
Zone8 108 111 114 117 121 125 128 130 133 137 141 144 147 150
Zone9 108 111 114 117 121 124 127 130 133 137 141 144 147 150
Zonel0 113 116 119 121 125 129 132 135 137 141 145 148 151 154
Total 140 143 145 148 151 154 157 159 162 165 168 171 174 176
Daily Max. MGD 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Zonel 254,576| 259,122| 263,668 272,760| 277,306| 281,852| 286,398| 290,944| 295,490 300,036| 304,582| 309,128 313,674| 322,766
Low 172,748 172,748| 177,294| 181,840| 181,840 186,386| 186,386| 190,932 195,478| 195,478| 200,024 200,024| 204,570| 209,116
High 81,828 86,374| 86,374| 90,920f 95,466| 95,466 100,012 100,012| 100,012 104,558| 104,558| 109,104 109,104| 113,650
Zone2 172,748 177,294| 181,840| 190,932 195,478 200,024| 204,570| 209,116 218,208| 222,754| 227,300 231,846| 236,392| 245,484
Zone3 181,840| 186,386 195,478| 204,570| 209,116 213,662| 218,208| 222,754 227,300| 231,846| 236,392 240,938| 245,484| 254,576
Zone4 218,208| 222,754| 231,846 240,938| 245,484| 254,576| 263,668| 272,760| 281,852 286,398| 295,490| 304,582 313,674| 322,766
Zone5 100,012| 109,104 118,196| 127,288| 136,380 150,018| 159,110| 172,748 186,386| 200,024| 213,662 227,300| 240,938 254,576
Zone6 54,552 59,098| 63,644| 68,190 72,736| 77,282 81,828| 86,374| 95,466 100,012| 104,558| 109,104 113,650| 118,196
Zone7 104,558| 113,650 127,288| 140,926| 154,564 168,202| 186,386| 200,024 218,208| 236,392 259,122 277,306| 300,036| 322,766
Zone8 81,828 86,374| 95,466| 104,558| 113,650 122,742 131,834| 140,926| 154,564 163,656| 172,748| 186,386 195,478| 209,116
Zone9 95,466 104,558| 109,104| 118,196 122,742| 131,834 140,926| 150,018| 159,110 168,202| 181,840| 195,478 209,116| 222,754
Zonel0 36,368 40,914| 45,460 50,006f 54,552| 59,098 68,190 72,736| 81,828 86,374 90,920| 100,012 104,558| 113,650
Total 1,300,1561,359,254(1,431,990|1,518,364|1,582,0081,659,290|1,741,1181,818,400|1,918,412]1,995,694 (2,086,614 |2,182,080|2,273,000(2,386,650
Daily Max. MGD 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
Zonel 56.0 57.0 58.0 60.0 61.0 62.0 63.0 64.0 65.0 66.0 67.0 68.0 69.0 71.0
Low 38.0 38.0 39.0 40.0 40.0 41.0 41.0 42.0 43.0 43.0 44.0 44.0 45.0 46.0
High 18.0 19.0 19.0 20.0 21.0 21.0 22.0 22.0 22.0 23.0 23.0 24.0 24.0 25.0
Zone2 38.0 39.0 40.0 42.0 43.0 44.0 45.0 46.0 48.0 49.0 50.0 51.0 52.0 54.0
Zone3 40.0 41.0 43.0 45.0 46.0 47.0 48.0 49.0 50.0 51.0 52.0 53.0 54.0 56.0
Zone4 48.0 49.0 51.0 53.0 54.0 56.0 58.0 60.0 62.0 63.0 65.0 67.0 69.0 71.0
Zone5 22.0 24.0 26.0 28.0 30.0 33.0 35.0 38.0 41.0 44.0 47.0 50.0 53.0 56.0
Zone6 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 21.0 22.0 23.0 24.0 25.0 26.0
Zone7 23.0 25.0 28.0 31.0 34.0 37.0 41.0 44.0 48.0 52.0 57.0 61.0 66.0 71.0
Zone8 18.0 19.0 21.0 23.0 25.0 27.0 29.0 31.0 34.0 36.0 38.0 41.0 43.0 46.0
Zone9 21.0 23.0 24.0 26.0 27.0 29.0 31.0 33.0 35.0 37.0 40.0 43.0 46.0 49.0
Zonel0 8.0 9.0 10.0 11.0 12.0 13.0 15.0 16.0 18.0 19.0 20.0 22.0 23.0 25.0
Total 286.0 299.0 315.0 334.0 348.0 365.0 383.0 400.0 422.0 439.0 459.0 480.0 500.0 525.0
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B. WATER SOURCE SURVEY

1. Development of Potential Surface Water (Reservoir and River)

Table B.1 shows the list of water supply sources while Figure B.1 shows the map of water sources

around Yangon City. The current water supply source of 215 MGD (977,400 m®/day) are utilized

continually. To meet future increased water demand, the potential of Kokkowa river and Toe river as

new sources of water are studied. The existing ground water source (20 MGD) shall be gradually

abolished after the development of river water source and distribution facilities.

Table B.1 List of Water Supply Sources

Water Supply Volume
A3 m°/day MGD

1) Existing Water Resource

Gyobyu Reservoir (Surface water) 121,500 27

Hpugyi Reservoir (Surface water) 243,000 54

Hlawgar Reservoir (Surface water) 63,000 14

Ngamoeyeik (Surface water: First + Second Phase) 405,000 90
Sub-Total 832,500 185
2) Planned Water Resource

Lagunbyin Reservoir (Surface water) 135,000 30
Total-Existing fixed sources 977,400 215
3)Required river source

Kokkowa River 1,909,300 420

Toe River
Total 1) + 2) + 3) 2,886,700 635

Source: JICA Study Team
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Lagunbyin R.

Source: JICA Study Team
Figure B.1 Map of Water Resource for Water Supply around Yangon City

2. Evaluation of Existing Reservoirs

In 2002 JICA-M/P study, the water balance study was carried out for Gyobyu, Phugyi, Hlawga, and
Ngamoeyeik reservoirs (drinking water sources) and Lagunbyin reservoir (an exclusive irrigation
reservoir). The simulation period was adopted as the last six years (May 1995-December 2000) with a
10-year return period, which covers the severe drought year of 1998. Table B.2 shows the results of
analysis of the water balance study in the 2002 JICA study. The capacity of the current reservoir for
water supply was recognized as 868,600 m*/day (186.5 MGD) approximately, on condition of
maintaining the low water level in each reservoir during the drought year. In addition, it was analyzed
that Lagunbyin reservoir will enable to divert 10 MGD for drinking water source.
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Table B.2 Results of Reservoir Water Balance Study

Name Low Water level Water Supply
Unit: ft Unit: m*/day (MGD)
Gyobyu Reservoir 138.0 118,300 (27.0)
Hpugyi Reservoir 90.0 245,700 (54.0)
Hlawgar Reservoir 47.0 75,075 (16.5)
Ngamoeyeik (First + Second stage) 81.0 409,500 (90.0)
Lagunbyin Reservoir 46.0 45,000 (10.0)

Source: JICA Study Team

To evaluate the results of water balance study in the 2002 JICA survey, an examination was made for
the applicability of the 2002 JICA survey to the existing conditions based on comparing the rainfall
data of the previous study with the recent rainfall data. The methods of evaluation are summarized
below.

a. Long term fluctuation

The rainfall data used in the 2002 JICA survey rainfall data was compared with the rainfall data of
years from 2001 to 2010. As a result of comparison, it is observed that the average rainfall in 2001 to
2010 was higher than the average rainfall in 1965 to 2000. It was also found out that little rainfall
during 2001-2010 has not been renewed from any observatories.

b. Non-exceedance probability

In the 2002 JICA study, the probability by annual rainfall has been studied using the rainfall from
January to December in Bago, Tharrawaddy, and Kaba Aye. Table B.3 shows the non-exceedance
probability of annual rainfall at these stations as estimated by Gumbel’s Minimum Values method.

Table B.3 List of Non-Exceedance Probability Annual Rainfall

Station 2 years 5 years 10years | 20years | 50years | 100 years | Number of

Name Records
Bago 3,284.9 2,922.3 2,740.0 2,598.7 2,454.5 2,369.3 36
Tharrawady 2,206.1 1,963.4 1,829.9 1,719.1 1,597.1 1,519.2 36
Kaba Aye 2,680.7 2,413.8 2,296.5 2,2145 2,139.7 2,100.4 33

Source: 2002 JICA Study

Table B.4 shows the list of non-exceedance probability estimation by the latest annual rainfall from
2001 to 2010. There are no large differences in the past ten years for non-exceedance probability
rainfall in each station, and no changes in water trend were also determined.
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Table B.4 List of Non-Exceedance Probability Annual Rainfall from 2001 to 2010

Station Name 2 years 5 years 10 years

Bago 3,386.0 2,854.0 2,513.0
Tharrawady 2,165.0 1,847.0 1,831.0
Kaba Aye 2,757.0 2,478.0 2,315.0

Source: JICA Study Team

The results of water balance study in the 2002 JICA Survey (Table B.2) enabled the utilization of the
current surface water supply sources (Table B.1).

3. Evaluation of Potential Water Sources

3.1 Water Flow Measurement Survey

Hlaing (Gwedanshe), Kokkowa, and Toe rivers were initially considered as potential water sources.
Bago River was not considered because it has relatively low water availability according to the 2002
JICA survey. Available amounts of water intake from these water sources depend highly on the river
flow from January to April which is lowest during dry season. From the river flow data in Hlaing and
Bago rivers, the minimum flow is dropping to approximately one-hundredth of the maximum value.

Currently, no water flow but water level is monitored for both rivers. To covert the water level to water
flow, the JICA Study team requested MOAI to measure flow rate and cross section of the rivers. The
MOAI carried out the measurement in November 2012 in Kokkowa river and in December 2012 in
Toe river. Also, to measure the minimum flow rate, measurement was made in March 2013 in both
rivers. In addition, planned irrigation plans were confirmed with MOAIL. The following are
measurement results.

River Flow rate (Date)
2012 2013
Kokkowa 1,941m*/s(24 Nov.) 1,233 m*/s (20 Mar.)
Toe 2,572m*/s(11 Dec,) 1,930m%/s (18 Mar.)
Source: MOAI

3.2 River Maintenance Flow

While planning water intake from the river, maintenance of minimum flow is considered taking into
account the protection of nearby flora and fauna, fishing, and landscape. The definition of normal flow
is combined with the maintenance flow, viable water source amount, flow discharge for maintaining
normal flow functions of water, and target flow discharge on the management of low water level
through the year.
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Maintenance flow is the part of flow in river which cannot be utilized as water available for intake
from the source. Following its characteristic, it is necessary to assess the distinction of each river and
season in terms of fishing, landscape, and saltwater intrusion. However, the available information is
insufficient to determine the ideal maintenance flow in this study. In response to this situation,
maintenance flow is assumed to be half of the 10-year minimum drought discharge as referred to the
Japanese manual. In the case of Japan, there was a tendency where the maintenance flow was between
the 10-year average drought discharge and the 10-year minimum drought discharge. Though the
characteristics of rivers in Yangon is very different from the rivers in Japan, it is assumed that: 1)
Water levels in target rivers use a minimum value in daily fluctuations, and 2) the characteristic of
river flow is applicable to its maintenance flow which is lower than the 10-year minimum drought
discharge.

The 10-year average drought discharge in the Kokkowa River was estimated using the following
processes presented below, as well as the background of available amounts of direct river intake.

Table B.5 Estimation of 10-year Minimum Drought Discharge in the Kokkowa River

Process Subject Remarks

A Set of Basic Condition (River Cross Section of Refer: Actual river cross section
Target River)

B Set of Basic Condition (Characteristics of Target year: 2001-2010
Minimum Rainfall over the Past 10 years)

C Set of Cross Section Area (A) and Velocity (V) in Refer: Measurement of river flow
10-year minimum drought discharge discharge on site

D Calculation of 10-year minimum drought discharge | Q= AxV
Q)

Source: JICA Study Team

3.3 Water Source Evaluation

3.3.1 Hlaing River (Gwedanshe)

Hlaing River’s flow (10-year average drought discharge) in the dry season was applied as 11.4 md/s,
the data for Gwedanshe. This is same as the considerations made in the 2002 JICA survey for rainfall
from 2001 to 2010. However, the possibility of the Hlaing River’s direct water intake in the dry season
does not exist. The current water intake facilities for irrigation (2.287 m?/s,) were confirmed near the
intake point and alternative irrigation projects (4.67 m3/s, 89.64 MGD) as reported by the MOAI. The
maintenance flow in this river, assumed to be 4.0 m3/s, was considered.

3.3.2 Kokkowa River

a. Setof Basic Condition (River Cross Section of Target River)

Figure B.2 shows the river cross section of Kokkowa River, which was obtained from the MOAI. The
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cross section area was approximately 2,170 m? at a water level of 2.89 ft in the river which was close
to the minimum water level in the past

Measure: W=220m

A
vy

A

Drought: W=210m

Width (m)
Source: MOAI

Figure B.2 Cross Section at Pan Taing in Kokkowa River

Drought: H=1.7ft Measure: H=2.89ft

Source: JICA Study Team based on MOAI Data
Figure B.3 Water Level at Pan Taing, Kokkowa River (2008 — 2011)

b. Set of Basic Condition (Characteristics of Minimum Rainfall over the Past 10 years)

The annual minimum rainfall occurred in 2010 during the period of 2001-2010. Table B.6 shows the
water level changes from January 2008 to August 2011 (including 2010) in Kokkowa River. Maximum
water level (rainy season) was 18.0 ft, the 355" day water level was 1.7 ft and the minimum water
level (dry season) was 1.0 ft. The low water level in 2010 was the lowest. So, the 10-year minimum
drought flow is assumed to occur in 2010, when the minimum rainfall occurred over the past ten years.
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Table B.6 Water Level in Kokkowa River (FY 2008-2011)

Unit: ft
Max 95" day | 185" day | 275" day | 355" day Min Mean
FY 2008 17.2 10.0 8.0 6.2 45 3.5 8.8
FY 2009 17.2 10.3 7.0 5.8 4.0 3.0 8.0
FY 2010 18.1 12.2 6.0 3.6 1.7 1.0 7.6
FY 2011 17.2 12.2 7.2 4.5 1.2 1.0 8.1

*FY2011: August 2010 — July 2011
Source: JICA Study Team

Set of Cross Section Area (A) and Velocity (V) for 10-year minimum drought discharge

Water level in case of the 10-year minimum drought discharge was assumed as 1.7 ft. from the
above.

River width in case of the 10-year minimum drought discharge was assumed as 210 m.

The cross-sectional area in case of the 10-year minimum drought discharge was assumed as 780
m?, (A== A’'2,170 — H(2.89-1.7)ft x W(210 + 220) m / 2)

Flow rate of the 10-year minimum drought discharge is shown as the relationship between the
cross-sectional area (A) and the velocity (V) (see Figure B.4) taken from the results of the
cross-sectional survey in Figure B.2. Thus, the flow rate in the dry season was assumed as 0.5 m/s
which is about one-third of the HWL during rainy season.
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Source: JICA Survey Team
Figure B.4 Relation Between the Cross Section (A) and Velocity (V) of Kokkowa River

d. Calculation of the 10-Year Minimum Drought Discharge

QminK=AxV = 1,045 m%/s
A= 2,090 m? Cross-sectional area for the 10-year average drought discharge
V = 0.5 m/s: Velocity for the 10-year average drought discharge

e. Flow Measurement on 20 March 2013, the Drought Period

Flow was measured as 1,233m?/s at the water level of 0.23ft which is nearly the same as the estimated
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value. Flow measured on 24 November 2012 was 1,941 m*/s at a water level of 2.89 ft.

f.  Water Intake Amount for YCDC

Water amount available for YCDC is at least 520 m3/s, half of the 10-year minimum drought discharge,
considering the river maintenance flow and water required for other irrigation projects of MOAL. Total
of 153 MGD (12.0m*/s) water is planned for irrigation schemes according to MOAI, 10.12MGD for
Pantaing Sluice (1), 52.85MGD for Pantaing Sluice (2), 47.98MGD for Khunnaingtan Sluice, and
42.47TMGD for Chaungnyiako Sluice.

3.3.3 Toe River

The 10-year minimum drought discharge was estimated using the same process as used in case of the
Kokkowa River.

Figure B.5 shows the river cross section of Kokkowa River, which was obtained from the MOAI. The
underwater cross section area was approximately 2,170 m? at the water level of 2.89 ft which was

close to the minimum water level in the past

a. Set of Basic Condition (River Cross Section of Target River)

Figure B.5 shows the cross section at the proposed intake point in the Toe River measured on 11
December 2012. This cross section area was determined as 4,340 m? at the water level of 60 cm,
which was almost the lowest water level.

Measured: W=880m

A
v

A
v

Drought: W=800m

Width (m)
Source: JICA Study Team

Figure B.5 Cross Section in Toe River
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Figure B.6 Water Level at Pann Hlaing, Toe River (1989-2002)

b. Set of Basic Condition (Minimum Drought Flow Discharge)

Ten-year drought flow is estimated assuming it occurred in 2010 same as in case of the Kokkowa
River. However, water level data in 2010 was not available so that water level data continuously
available (between January 1989 and April 2002, March 2011 and August 2012) was alternatively
used.

- Water level data between January 1989 and April 2002 is shown in Table below. Water level data
of 355™ day and minimum was not estimated due to lack of data during dry period.

- The highest water levels in the years ranged from 354 to 486 cm while the lowest ranged from 80
to 300 cm according to the latest data (between March 2011 and August 2012). These levels are
similar to the past records (January 1989 to April 2002). So all data were judged effective.

- The lowest and the 355" day water levels were -46 cm and -40cm, respectively, both in 1989
during period from January 1989 to April 2012. Thus, -46 cm water level was judged as a 10-year
drought water level.

Figure B.7 Water Level in the Toe River (1989-2001 and 2011-2012)

unit : cm

Max 95th day | 185th day | 275th day | 355th day Min Mean
FY 1989 273 190 46 -20 -40 -46 77.1
FY 1990 312 216 84 -14 -38 -45 104.2
FY 1991 312 220 56 -18 -46 -56 101.1
FY 1992 386 296 160 0 -29 -34 158.6
FY 1993 426 292 178 127 113 100 221.1
FY 1994 314 127 105 - - - 153.9
FY 1995 430 344 186 92 - - 234.1
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Max 95th day | 185th day | 275th day | 355th day Min Mean
FY 1996 432 320 190 116 85 76 218.3
FY 1997 426 168 120 96 - -- 178.9
FY 1998 430 296 130 - - - 234.6
FY 1999 690 321 180 90 60 50 211.4
FY 2000 398 270 188 140 110 100 214.1
FY 2001 376 300 180 100 60 60 201.9

Source: JICA Study Team based on MOAI Data

c. Set of Cross Section Area (A) and Velocity (V) for 10-year minimum drought discharge

- Water level for the 10-year minimum drought discharge was lower by 1 m than the water level
measured on 11 December 2012. Width is assumed as 800 m.

- The cross-sectional area for the 10-year minimum drought discharge was assumed as 4,080 m?, (A
= A'4,340 - H(0.6+0.4)ft x W(880 + 850)m / 2).

- The flow velocity of 0.6 m/s was measured on 11 December 2012 which is regarded as low flow
discharge. So, this flow velocity is also the same as for 10-year drought flow.

d. Calculation of the 10-Year Minimum Drought Discharge

QminT=AXxV = 2,448 m%/s
A= 4,080 m?: Cross-sectional area in case of the 10-year drought discharge
V = 0.6 m/s: Velocity for the 10-year drought discharge

e. Flow Measurement on 18 March 2013, the Drought Period

Flow was measured as 1,930 m®/s at a water level of 52 cm which is nearly the same as the above
estimated value. Flow measured on 11 December 2012 was 2,573 m®/s at a water level of 60 cm.

f. _Water Intake Amount for YCDC

Water amount available for YCDC is at least 1,220 m3/s, half of the 10-year minimum drought
discharge, considering the river maintenance flow. There are no irrigation projects around here.

The followings are attached to Annex.
Flow measurement in Kokkowa river (10" August 2012, 30" November, 20" March 2013, MOAI)
Flow measurement in Toe river (30" November, 18" March 2013, MOAI)
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Water Quality Test for Kokkowa River

1.1 Introduction

Water quality test of Kokkowa River water was implemented. Overview of water sampling and water

quality test are given below.

Table 1 Water Test Items and Survey Overview

Water quality survey of water source

Sampling date

17-Jul, 19-Aug 2015 and 25-Feb 2016 (3 times)

Sampling point

Near intake point

Test Items

pH, Turbidity, Electric Conductivity (EC), Total
dissolved solid (TDS), Chloride, Alkalinity, Nitrate,
Nitrite, Ammonia, Iron, Manganese, Coliform (E
coli), Fecal Coliform

Salt water intrusion survey

Sampling date

17-Jul 2015 and 25-Feb 2016 (2 times)

Sampling point

Near intake point and downstream from Intake point

Sampling Method

At the time of high-tide water, take sample at the
intake point and downstream of intake point. Surface
water and subsurface water (at about 5 m depth from
surface) were sampled.

Test Items

Water Temperature, pH, EC, TDS, Chloride

Sedimentation test

Sampling date

From 27-May 2015 to 25-Feb 2016 (several times per
month)

Test Items

Turbidity, Color (supernatant water)

Test Method

Predetermined time standing of sampling water and
measure the turbidity and color of supernatant water

Coagulation-sedimentation property (Jar test)

Sampling date

From 17-Jul to 21 Dec 2015 (5 times)

Test Items pH, Turbidity, Color, Fe, Mn
Decide suitable coagulation treatment condition using
Test Method Jar tester. In addition, treatment property of Fe and

Mn by coagulation- sedimentation process was
measured.

Chlorine consumption test

Sampling date

17-Jul and 19-Aug 2015 (2 times)

Sampling point

Near intake point x2 times (after coagulation-
sedimentation process using Jar-tester)

Test Items

Free residual chlorine

Test method

After injection the predetermined amount of sodium
hypochlorite solution into the sampling water,
measure the free residual chlorine concentration of
limited time.

Source: JICA Study Team

Water samples in Kokkowa River were taken near the new water intake facility construction site. Water

sampling points of Salt water intrusion survey are shown below.
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Source: JICA Study Team
Figure 1 Sampling Points of 1* time of Salt Water Intrusion Survey on 17-Jul 2015

Photo 1 Sampling and Water Quality Test at YCDC Laboratory (1*; 17-Jul)
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Photo 2 Sampling and Water Quality Test at YCDC Laboratory (2"*; 19 Aug.)

Source: JICA Study Team
Figure 2 Sampling Points of 2™ Time of Salt Water Intrusion Survey on 25-Feb 2016
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Photo 3 Sampling and Water Quality Test at YCDC Laboratory (3; 25 Feb. 16)

1.2 Water quality near water intake site

Water quality near water intake site is shown in Table 3. This table shows the data of YCDC tests
(28-May 2015 to 25-Feb 2016), Study team tests (collaborative work with YCDC in 17-Jul, 19-Aug
2015 and 25-Feb 2016) and data from other reports.

Based on these data, turbidity ranged from 57 NTU (28-May 2015) to over 1,000 NTU (10 to 19-Aug
2015). In August 2015, serious flood occurred in the north-west area of Myanmar. This high level of
turbidity (over 1,000 NTU) is assumed to be the result of the flood. Except these data (10 to 19-Aug
2015), average turbidity was 231 NTU (28-May to 25-Feb 2016) based on the results of YCDC
laboratory only. National Drinking Water Quality Standard of Myanmar decides 5 NTU as the
standard value. Therefore, reduction of turbidity is necessary to obtain clean tap water.

Color ranged from 25 to 1950 TCU. The highest value was observed in samples of 11-Aug and
19-Aug. Similar to turbidity, this high degree of color resulted from the occurrence of flood. However,
National Drinking Water Quality Standard of Myanmar decides color level of 15 TCU. Therefore,
reduction of color is also necessary to obtain clean tap water.

Iron (Fe) and Manganese (Mn) in samples of 10-Aug 2015 showed exponential increase. The reason
of this increase is same as that of turbidity increase due to occurrence of the flood. Summary of Fe and
Mn data except 10-Aug 2015 data is as follows;

Fe: Average 1.6 mg/L, Max: 4.8 mg/L, Min: 0.2 mg/L

Mn: Average 0.7 mg/L, Max: 2.8 mg/L, Min: 0.0 mg/L

In the National Drinking Water Quality Standards of Myanmar, the standard value of Fe is 1.0 mg/L,
and Mn is 0.4 mg/L. On the other hand, WHO drinking water quality guideline 4™ (Hereinafter,
WHO-GL*"), the guideline values of Fe and Mn is not decided. However, presence of > 0.3mg/L of Fe
and > 0.1 mg/L of Mn causes coloring trouble and offensive taste.

Considering National Drinking Water Quality Standard of Myanmar, both Fe and Mn exceed water
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quality standard level. Moreover, considering the description of WHO-GL, removal of Fe and Mn is

required in water treatment process.

Table 2 Water Quality Test Data Near The Water Intake Point

Source: Results compiled by EDWS Laboratory

Suspended solid (SS) was measured according to Standard Methods, 2540D (Total suspended solids).
Purpose of this analysis is to obtain SS/Turbidity coefficient to design sedimentation basin.

SS analysis was done on 21-Dec 2015. Result of SS and turbidity analysis is shown below. In this
table, China FS data (2012 — 2013) is shown as reference data. Correlation between Turbidity and SS

is shown in Figure 3. Obtained SS/Turbidity coefficient was 1.62 as average.

Table 3 Calculation of SS/Turbidity Coefficient

Test by Date SS (mg/L) Turbidity (NTU) SS/Turbidity
China FS 8.12.2012 113.0 116.0 0.97
China FS 2.4.2013 382.0 236.0 1.62

5.4.2013 488.0 306.0 1.59
YCDC 21.12.2015 283.5 124.0 2.29
Average 1.62
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Figure 3 Correlation between Turbidity and SS

1.3 Salt water intrusion survey

400

Result of salt water intrusion survey is shown below. Both survey were implemented during high

water (after new moon). Summary of survey data is shown below.

Table 4 Summary of Salt Water Intrusion Survey (17 July 2015)

S loeriton Time ] EC TDS Turbidity Chloride
(uS/cm) (mg/L) (NTU) (mg/L)
Intake point (Surface) 8:33 7.8 89 43 496 13.2
Intake point (about 5 m depth) 8:36 7.7 84 42 475 5.2
4 km downstream (Surface) 9:46 7.6 85 42 344 8.9
4 km downstream (about 5 m depth) 9:50 7.7 80 40 392 17.0
Source: YCDC
Table5 Summary of Salt Water Intrusion Survey (25 Feb 2016)
. . . EC TDS Turbidi Chloride
Sampling location Time pH (Siei) L) (NTU)ty (L)
3 km upstream (about 5 m depth) 8:40 7.97 212 106 90 20
Intake point (about 5 m depth) 9:03 7.83 206 103 121 20
3 km downstream (about 5 m depth) 9:20 7.80 208 102 90 18
6 km downstream (about 5 m depth) 9:43 7.65 205 102 150 16
10 km downstream (about 5 m depth) 10:08 7.42 216 107 425 20
15 km downstream (about 5 m depth) 10:27 7.58 234 116 1520 22
20 km downstream (about 5 m depth) 10:42 7.41 263 131 1980 32

Source: YCDC

Chloride ranges 5.2 to 32.0 mg/L. In Myanmar Drinking Water quality Standard, required value of

Chloride is 250 mg/L. Considering this value, adverce effect of salt water intrusion is inconsiderable.

Note: WHO Guideline 4™ describes that threshold level of taste (Chloride) is 200 - 300mg/L. Hence,

Chloride ranges of intake point is under standard value.
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According to the site measurement result, Turbidity increases after Kokkowa River is combined with

Bawlal River.

1.4 Sedimentation test

Sedimentation property of Kokkowa River water was tested. Purpose of this test is to obtain a base
data to design pre-sedimentation pond to reduce turbidity before water purification process.
Sedimentation property was assessed by the temporal change (reduction) of turbidity and color in the
supernatant of sample at intervals of 0 hour, 3 hour, 6 hour, 9 hour, 24 hour, 36 hour, 48 hour and 72

hour.

Source: JICA Study Team
Photo 4 Progress of Sedimentation Test

In this survey, Turbidity was measured using WA-PT-4DG Turbidity meter (Kyoritsu Chemical-check
Lab.). This Turbidity meter measures Kaolin turbidity unit. However, Myanmar uses Nephelometric
turbidity unit (NTU). Therefore, measured data by this turbidity meter have to be converted to NTU.
Conversion factor of turbidity is calculated by the comparison of NTU and Kaolin turbidity of

Kokkowa River water. Calculated conversion factor was 0.5 (Kaolin / NTU).

Result of sedimentation test is shown below. Turbidity and color in supernatant decreases gradually. It
seems that sedimentation period of 24 to 48 hours is necessary to stabilize the residual turbidity and
color in supernatant. Considering this result, adequate retention time of pre-sedimentation pond is 24

to 48 hours.
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Figure 4 Result of Sedimentation Test (May and June)
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Figure 5 Result of Sedimentation Test (June and July)
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Figure 6 Result of Sedimentation Test (August)
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Precipitation Test of Kokkowa River Raw Water in Rainy season Precipitation Test of Kokkowa River Raw Water in Dry season
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Figure 7 Results of Sedimentation Test in Rainy and Dry Season

in Dry Season (From Nov 2015 to Feb 2016)

1.5 Coagulation-sedimentation treatment

Coagulation-sedimentation treatment was simulated by Jar-test. Considering a primary clarifier
process, Jar test was conducted to the supernatant of 24 hours settled raw water.

Condition of Jar-test is as follows;

Rapid mixing: 120 rpm/5min—Slow mixing: 40rpm/15min— Sedimentation: 20min

Result of Jar test is shown below. Considering the standard value of turbidity and color in the
Myanmar Drinking Water Quality Standard, desired value after coagulation - sedimentation process is;
Turbidity: <5 NTU, Color : <15 TCU.

Turbidity of raw water ranged from 52 to 379 NTU and color ranged from 75 to 410 degree. July and
August was rainy season, and December was dry season. Highest level of turbidity was observed in

the sample of 19 August. On the other hand, highest color was observed in the sample of 20 October.

Optimum ACH dose ranged from 5 to 20 ppm. However, optimum ACH dose for raw water in October

was very high (60ppm for turbidity, S0ppm for color).

Table 6 Summary of Jar Test, Optimum ACH Injection Ratio and Removal of Turbidity

Optimum Turbidity (NTU)
Sampling date ACH dose
(ppm) Raw water After coagulation

17 Jul. 2015 16 201 1.4

19 Aug. 2015 10 379 3.5

20 Oct. 2015 60 273 2.2

9 Dec. 2015 20 133 1.0

21 Dec. 2015 5 52 L.5

Source: YCDC
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Table 7 Summary of Jar Test, Optimum ACH Injection Ratio and Removal of Color

Optimum Color (TCU)
Sampling date ACH dose
(ppm) Raw water After coagulation
19 Aug. 2015 10 170 1.5
20 Oct. 2015 50 410 3.0
9 Dec. 2015 20 85 1.0
21 Dec. 2015 5 75 4.0

Source: YCDC

Source: YCDC and Edited by JICA Study Team
Figure 8 Result of Jar test, Turbidity and Color
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Figure 9 Removal Property of Turbidity and Color by Coagulation - Sedimentation Process
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In this coagulation — sedimentation test, removal of Fe and Mn was investigated. In this survey, Fe and
Mn concentration before/ after coagulation — sedimentation treatment was compared. Condition of
coagulation- sedimentation process is same as that of 19 Aug. (Coagulant injection ratio: 31 ppm). pH

before coagulation is: 7.0, and after coagulation is: 7.2.

Test result is shown below. WHO-GL*" describes that presence of Fe > 0.3 mg/L and Mn > 0.1 mg/L
will deteriorate the quality of water (e.g. color, odor). On the other hand, Myanmar Drinking Water
Quality Standard decides following standard values of Fe and Mn;

Fe: 1.0 mg/L, Mn: 0.4 mg/L

In this test, Fe and Mn were removed by coagulation and sedimentation process.
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Source: YCDC and Edited by JICA Study Team
Figure 10 Removal Properties of Fe and Mn by Coagulation - Sedimentation Process

To confirm the treatment property of Fe and Mn, additional confirmatory experiment was conducted.
In this experiment, separation analysis of dissolved form and suspended form of Fe and Mn was
adopted. Separation of dissolved form was done using 0.45 um membrane filter.

Confirmatory experiment was done using Kokkowa raw water (Sampling: 19 Aug.). ACH injection

rate was 5 ppm.

As shown in Figure below, major part of Fe and Mn were in suspended form. Thus, it is expected that
major part of Fe and Mn exist as particle (dissolved on particle or colloidal form) and were transported
as suspended matter.

This experiment showed that Fe and Mn of suspended form were well removed by coagulation -
sedimentation process. Therefore, it is judged that the implementation of adequate coagulation —

sedimentation treatment can reduce Fe and Mn in raw water.
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Source: YCDC and Edited by JICA Study Team
Figure 11 Removal Properties of Fe and Mn (Morphological Analysis)

1.6 Chlorine consumption test

In this study, chlorine consumption before and after coagulation — sedimentation treatment was
measured. Chlorine consumption before coagulation — sedimentation treatment is a simulation of pre
chlorination treatment process, and chlorine consumption after coagulation — sedimentation treatment
is a simulation of mid-chlorination treatment process.

Test was carried out 2 times. Condition of coagulation — sedimentation of each test is shown below;

Table 8 Summary of Jar Test for Chlorine Consumption Test

Date Coagulant injection ratio Turbidity (NTU)
(ppm) Before* After*

17 June 2015 16 ppm 172.0 1.4

19 Aug.2015 31 ppm 298.0 3.0

Note: Before: Raw water before coagulation and sedimentation process
After: Filtered water After coagulation and sedimentation process
Source: YCDC and Edited by JICA Study Team

Time course of residual: Time course of residual chlorine is shown below. Both test (17-June 2015 and

19-Aug. 2015) showed that decrease of residual chlorine is reduced after coagulation — sedimentation
process. This result is because Fe, Mn or other oxidizable matter by chlorine are reduced by

coagulation — sedimentation process.

This test simulates mid chlorination process. Therefore, this test result means that implementation of
adequate coagulation — sedimentation process ensures more long-term retention of disinfection effect.
Based on this result, when 1 mg/L of residual chlorine is necessary in water distribution system,
injection ratio of chlorine is estimated about 2 mg/L.

Note: In figure 12 and 13, Residual chlorine at 0 hour means injection ratio of chlorine.

A3-13



Chlorine consumption (Before Chlorine consumption (After coagulation
coagulation- sedimentation process) - sedimentation process)
10 10
g 9 o
£ 8 3 8
~ £
£ . s 7
s 6 £ 6
e o
O 5 § 5
RIS SN T 4
5 3
g 3 » 3
ag 2 A x 2
1 1
0 0
0 4 8 12 16 20 24
Hour Hour

Source: YCDC and Edited by JICA Study Team
Figure 12 Chlorine Consumption Test (Date: 17-Jul 2015)
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Figure 13 Chlorine Consumption Test (Date: 19-Aug. 2015)

Figure 15 (17-Jul 2015) and Figure 16 (19- Aug. 2015) show relationship between chlorine injection
and residual chlorine at time intervals of (2, 4, 8, 18 and 24 hours after commencing test). These figure
also show the test result of before (upper tier) and after (lower tier) sedimentation — coagulation

treatment process.

In the result of 17-July 2015, residual chlorine curve in upper tier (before sedimentation - coagulation)
shows slight evidence of break — point (See test result of 18hours and 24 hours). Moreover, residual
chlorine curve of upper tier shows the evidence of chlorine consumption by oxidation. This evidence
means that this water sample contains substance to be oxidized by chlorine (e.g. Fe, Mn. etc.).
Concentration of Fe, Mn and NH,4-N in the water sample is shown in Table 9. From this water quality
data, chlorine consumption by Fe and Mn is estimated. However, in case of the after coagulation —

sedimentation phase (lower tier in Figure 15), trace of chlorine consumption is almost reduced. This
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difference means that coagulation — sedimentation process can reduce chlorine consumption matter in

the water sample.

On the other hand, residual chlorine curve of 19-Aug. 2015 did not show the trace of break point. In
case of before coagulation — sedimentation phase (upper tier in Figure 16), slight evidence of chlorine
consumption was observed, however, these evidences were reduced by coagulation — sedimentation
process (lower tier in Figure 16). The reason behind this result is similarly explained as the case of
17-Jul 2015 experiment. That is, chlorine consumption matter was removed by coagulation —

sedimentation process.

1.7 Conclusion

In this water quality test, water treatment property (coagulation — sedimentation and chlorination) of
Kokkowa River water was investigated. In coagulation — sedimentation treatment process, Turbidity,
Fe and Mn were removed. In addition, coagulation — sedimentation process removed chlorine

consuming materials.

Considering these result, in the water purification of Kokkowa River water, adequate implementation

of coagulation — sedimentation process is important factor to produce clear and safe water.

A3-15



Before coagulation - sedimentation

Residual chlorine 2hours

Residual Chlorine (maiL)
O = R W s =

[v] 1 2 3 4
Injection Rate (mgiL)

After coagulation - sedimentation

Residual chlorine Zhours

o

Residual Chlorine (mg/L)
O = M W s h 3 -

Residual Chlorine {mgiL)

=

L] 1 2 3 4 5 [

Injection Rate (mg/L)

7

Residual Chlorine (malL)

Residual chlorine 4hours

8

7

[

5

4

3 —

2

i J

0
i 1 2 3 4

Injection Rate (mg/L)

Residual chlorine 4hours

8

T I

E I

5 I

4l

3 I

2 I

1!

0

L] 1 2 3 4 ] &
Injection Rate (mg/L)

7

Residual chlorine 6hours

Source: YCDC and Edited by JICA Study Team

Injection Rate (mg/L)

_8
27
Eg |
E 5 |
2 4t
=
3 7
32 4
E ]J
0
0 1 2 3 4 5
Injection Rate (mglL)
Residual chlorine 6hours
8
27
E s
g 5
;E 4 /
=
S 3
E
3 2
w 1 !
@ 0+
o 1 2 3 4 5 & 7

Residual Chlorine (ma/L)

Residual Chlorine (mgiL)

Residual chlorine 18hours

\

(= R - - B

O

L

2 3 4
Injection Rate (mg/L)

Residual chlorine 18hours

>

o

[ L N - -]

a 1 e 3 4 5 6
Injection Rate (mgiL)

Figure 15 Chlorine Consumption Curve (Test Date: 17 July 2015)
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Figure 16 Chlorine Consumption Curve (Test Date: 19 Aug. 2015)
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