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DEBLEHSEFETHA RRETCHK I TWY
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£10.1-1 I ¥ r~v—OHERFEOHE
H H RS
HAE (km?) / A0 (N) 676,578 km? / 5140 J7 A %1
AN O (%) 70 % %1
HIH=R (%) 25.6 % %2
R %) B~ 68%. VX 9% ., HAT%., THAY35% . HER25% . £
2% ., AF 2 15% . O 135 DO ERE
(%) {LEL T4 %, 7" 07RB/E 6 %, A AT D 3%, b2 X—E2 %, 11 % (2005)
FEFERIAT (%) B LIRFEZ 62.8 %, 52 REZE 11.9 %, 5 3 RFEH 25.3% (1998)
A (%) M 1200 /7 ha (18.7%). ###K 3170 J7 ha (48.6 %)
fifiHy (2010): KIRH A 38.5%, BEER24.5%, HIHI.8%, MATT%, &KFH44%
90,000,000,000US AVt | (ZA 41.7%. HFH21.1 %, 1> F12.6%., FEH62 %, > HHR—/L 3.6%)
A (2010): M 21.9 %, PEPREH 14.0 %, Bk8H 9.0 %. AEHL 7.1 %, B 5%
92,000,000,000US A2 | (FE 271 %, > HR—L27.0%, ZA 11.4%, §EH6.1%., HA 53 %)

HAT

Data book of the world 2014

1 Population and Housing Census of Myanmar 2014 / Ministry of Immigration and Population
32 & [K 2. (%): Statistical Year Book for Asia and the Pacific 2013

10.1.3 &M - ITERAIEEH

BUNETT O T, BREICEDH — OBEHRBEIIRAGRRIIRES TH L, RESHEREBERED
HIEZ AT 028005, RANEHEREERER T 2016 4 4 HICHIE Th BBk - HFARE D

S NIZbDTHY | T DOEREERE
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X 10.1-4 REBEIREREREE DAL
HIFT + RASVERIRSERAE

10.1.4 BET %2 - AT
(1) ZREIRHIE(201248)

v U IRV TEREEEICR 2 B AEA L L, BREERGEE 20124F) AdH Y. 2012 4 3
HIZHAT& 7= (The Pyidaungsu Hluttow Law No. 9/20/2130rh) , Z DOEMETIR, & OB 1 BR BT
BHAZMYT 5 LERFC, BEETIHESCEENED DILTWD, Tk, B&E - B8, FEEYD
IZOWNWTIARHINTWAN, Rl e TRt S TRy, FRE - B EIC >V THE
FkENTW5D, BBFEEICONTE, WHEE - BN D] LW ) ORHEARRE 2T, BA%E
BEDNFEFERICL > TEENLIEE AR ~ORBIBRLa X N2AETLIEBER DL V) AN E
HTh D, NETERERE - FREOTIIRERERZARKRT L2 &, ki< 2 2Dk REERE
HLH] (Environmental Conservation Rules) & Bg 525 283 ffi =/IH (Environmental Impact Assessment
Procedure) IZOWTHEKR I TV,

(2) REERFEHIAI(20144F)

BRI AT 2014 HI2A0 Shu, BRERfReEiE C BRI L C X 0 M CHEEEM C, BREEEVES EIA T
EHEATEHEDTHD, — TRl A RT7 A4 B TR, EIA X° IEE (WJHIBREHA) oHuE X
2015 FELLF& @ EIA Procedures CHEflE S 5,
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(3) EREERELETIE (20164F)

EIA FEIL 2016 4E 1 JICHNBCTERBEI N, EIA ONELE S5 HEHESC EIA 2 £ 28T 5
AT v TR EICOVWTHEL TS, EIA FIETIE, ANBREOHANS EIA HiEEEZKRT D0E
NERET HRIERELZBESZWRET S, IEE & EIA [IEEEE PG M (Enviromental Management Plan:
EMP) b & FND, EIA FJEIZIE, IEE, EIAB KX ONEMP OFEDRT Y w7 a P sy — 3 2
THERELD D, F-FAITPHARTEAICEE AL, [UELEECHRIEAERE 7 2 X A & (Strategic
Environmental Assessment : SEA) (2 &L TV 5,
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PRI Y RZFEN DEIA SV E ¥ 2)IEE NV RF ¥, 3)EIA & IEE & MLE TIERWD T,
BRIET v AR & Ef T 5B I WEENE T I T 5,
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THONEERERERICH LT RE LI TS, FEFEMEIL IBE & @fEEERE B THEEL T
HEWL, BEEa U PARERLTH X, FEFLD LAIMAL, AEEYELZHRELT 7 H
DINIZ, BREERE I O - B AN EECTH D0 MR T S, IEBE XA 7OHREOLE, FEEE
INNT Vw7 arrr—ra vzt Tng, A7) —=7 07kt IEE O
IR DOKD EBY TH 5,

10-4



10.1-5 RZV—=VZF L IEE L ¥ 2—DFJE
HFT : EIA Procedure 2015

EIA IZ2OW T, &2TO BIA XA 7OHEEIIBWTAa— 74215, FEEMEITIAaT—
TERENTEOE L, BN RS BIA Eiilc VB TOR 2¥FTAMLENRH D, Aa—E L7
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10-6



JICA 74 R 7 A /4R OP4.12

Lp e

JCATA RTZA v EI v or~—flliETED
*rv7

2. BRETE A, =4 ) U EE R O
7+ —7 v T OFHERCESE, FDlHD
BHMEOZFORFEFENGFE SN T ZRTH
1T b0, BHCEERREIWEEZLND
TuY s MIOWTITEEMARBREE D
O OEFEPMMERL SN TW AT IR B2,

EIA FE
(A 35,36,62,63)

35, QIETIE, IR & [AERIC b 0
WREBZEB I OB L EEOSTNRE S
T35,

26, 63T TIX. IEEEIABNMER T
=7 hTEMP (BREZEBERHE) HRDOTW
Do

Q) BT IEEBORa—T

1. BB SR L CHRAE - e &
BOFAIIT, KR, K, B, EEY, F
i, AKFIH, KEEE), AERER & OVEY RS
il U7z, AR & e ~DEB L TUH
IREBEE~ DB (MiE O UTHIERB OB
R ETe) WONILLTIZHIZET S L9 E
HAOHSEEZ ST, FEHBERBIRSE
ANDBE), JEASCAR RSO, +
R SC Mg G IR . fhas BRI A0 Mtk
OFE R ER S-S, BEfFofta 1 v
T IR — A, AR ERER E
AT e 7 — T WE L EIE DO ED
LR T BB AR AN, Ve H
—. TEL ORI, bR, HigickiT b
FIEO%FI7, HIV/AIDS 20O RYLE, F78ER 5T
(28T,

EIA FJIE
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(A 16,36)
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—= BY
FE~DRE,

FIZEDIBINTHOW T, BB
B30 7a< & HIEERN R ATRICKETE D X
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EIA FIE
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Vg MNpl, k=Y 70w
BREASREICARARTHDL EEZLND S
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Assessment Procedures (2015). A - Article.

WB - World Bank Safeguard Policy, Procedures - Environmental Impact
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RS CHERBIRIC L DR EZRT 5 L TR/MET 27201z, Bk, MGEEA,

BRI D X 9 72 F#t a2 fEt LT\ 5,

o HAHEGR LOFERBEEEZEO 772010, YPdEHEEIERHMAE 24 70— (2 #HiR) fif
T D EEZHEL TR, 2O HMBEE X OMERBIRORAENRIAENE S REFNH
HYENE. 18 74— (15H#) LT Lb Ll (ERELEE

o HIHEIEAEHGERE (L LIFF v vy THREES) ETENEFNRAIAT S THE
OFAEBF L. b L IZARAOERO A iENZ2BET 5,

42HH FiT: Notice of setting road boundaries of the roads development by Department of Highways, Ministry of Construction.
Region/State #Et 1 K (2 7> 5 4 HiAR) & District/Township HEE B (2 BLHR) OE B A 150ft (45.75m) T v
Township/village #2518 (1 H#E) 1% 1001t (30.5m),
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o« b LAMMOFIADRE L WIEE., filE42 & O AA ORI 2 a1 5,

o MAFEEAEHMGERRER (L LI Z v vy TERBEESR) 1IE BRI K S (Water
Treatment Plant: WTP) O&FRICH 72D | TOHBEN K E <, ADOEEN RV L ) G2 mEd %,

o L LEAMOLHFTEENY T T u Y= b (BHOFTH) IZFEE LRWiEE, #i7Ed
wAEEHGRRER (b LIFF v vy TREERSR) 3o LA RS REEZHLND
E TR ERHT D,

11.3 AENE - RBERICEEET 550 - BURNEEA

11.3.1 R#ERT - TEBEICEET 55T - KA

T ¥ v —IZBWTIL, Land Nationalization Act (1953). Disposal of Tenancies Law (1963), Land
Acquisition Act (1894), Forest Law (1992), Farm Land Law (2012)72 &, LHioOEEE - B8, LHIOFTH
MAAR D HERES - RN H D, FNHOEHO T T, Land Acquisition Act (1894)72% FHHIERAS « E R
BIAIR D FERERTTH D,

A X U AHE M2 /A4 S 4172 The Land Acquisition Act (1894)i%., BEICEBWTH I v r~—IT8
T IS - ERBERICRD FERESTH D, Lol 2015 FREREATH L EMICH R R
ERES LTV, BARER - RERER. REGEEREBL LORNBEICE > TEWFRE, £V
BWEHAZES Z B E TV D, v v —OMMBIG ORI 113-1 OD&BY TH D,
ZOFR/EILS DOBEMEIZERI I D,

1) miglEE

WHITERICARSN, AEOEFITEL TR Z ENTE D, PlEadid, A—V 7/ HE i
DRSS DA T ENFEM S D,
(2) BRI OEEERHRE

FAHUEAFI AR D BEIZ OV TIEAE D 30 HURNIZED b D, FEHNT D083 L s ¥ —)TRBENE
oL, BEOGERKREN S, FELEIISU T, BHRIHT 2REBLTOIWMEEFN, WRIE - k&
R DI KFHICTRE S D,
(3) FRESND AMBBDOHESE -FKH

MAHEAFORIIT, RO LHA B 2 IO EHRIC L > TITbh o, KT H2HAITIE, RGO
HRY, BBLLTOY A X (LB LOFHENEGEND,

(4) a7 —ZEBBE . EEBLCRE~HWEbHE

Da L7 Z—IHMZRE L, Yzl < oY RS iicnt 456, TOAEEFLMAERS AL O,
BILEFF - TV B AL ICHIRfit S5,

DT « I (HH O S & AHE)

I L X TREICKRT % B, BAAERIT LR O LOhE, #EICETL2EE AR LI THE
., BERBRICOVWTOMWEDLEZED S, EEIX, EHOmERE YR EEOE R L EE M COlL
GBI ESO T E NS, AT L7 X —LBLOH D ANDORTOR RN E LT
Hahsd, a7 X —FEBIIAREDOANCRBEICEELXBEMT S, Tloal s ¥ —IRnEbEaEE
T5X 98D 5,

3) i AL

FENORBIGELIZY S, AEZERTMEOFHEL DI OWTOREEFKITT H, Tl id &
HEZEEOM TS BA. HFONBEE O— SR EIC A S,

HEHFT~D IR

B a7 X —DEF : the expression “Collector” includes any officer specially appointed by the President of the Union to perform
the functions of a Collector under this Act (Partl: Preliminary, Land Acquisition Act 1894)
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11.3.2JICAHA FS5 A4 > DFEt
JICAHA RZ7A4 Q20104 4 AT LD &, (FRBERE HHESIZEET 5 JICA H#t o EARFANTR D
EBVTHD,

(@)
(b)

©
(d)

(e)
®

(2

(h)

W)

(k)

M
(m)
(n)

(0)

#E%%&E%%&Ué%%&@%%ﬁ\&%@6%%%@%L1Eﬁ’¥w@i&%&w

ZOX D RREERTHEENARE TR WG AICIE, B8 RE/Mb L, HAREZHET LD

TS DX RO L LR T IER B0,

B RICIE, BEEATOATEKECIAM S AEKEICBWTHE IV 2L L LRI T

% X0 e thitE - SR A RS 5,

B IXATREZR R © BEUSE RICE S i uid e b 7w,

FESCZ DM O RIE, MBI ORNCRE S R 72 57220,

KIABIEH ROFERBEARET D 70 Y27 hOBEAICIE, (EEBIGHE, 1Bk, A

TV by, ERBERE I, HARARITOE— 7ﬁ~kf)/~®omn

Annex A IZHESNINBENGEFNDZENEFE LV,

FEERBHERFHE OMERIZ S 720 . FRNC DR IERS AR SN BT, ZhicEoS< g

HARRAI 2 =T 4 LOWMEMTOATWARITIIER S 2V, HaElcB L T, w5

H N2 PR TCE LR EHRNUT L DA TOIL TR IT IR 5720,

#E%%EE%%&U%#%&@%%K%W%ﬂ%@j%\%m\%:&Uyﬁmﬁ\%%%
ZUFDHANARTI 2 =T 4 OWYRBIMIMELE S TR U 5720,

WEEZZTHIANARII 2= 4 DO OEFITHT DU R J1 = X LR S TV R T v

YA AN

P B RIL, MESCKBOZRMELTRNLT D720, WIIR—AT A4 Vil DE A, &

PE - PETRE ., HaRERELZ T2l U CRE - stk s d, iUk, fiESCEE ORI

RO TRYGIZANZDBDMATHZ &2, AIRERBY FEOWMERE CiThbivs Z &n

PE LU,

PSR DZAGHER 13, LHUT T DIERIMERIZ A3 2 b 0, LHUTK T D IERHERIZ A L

TRV, HERIZRE R TR, YZEOEFIEICESEHEMIEO LN O, HF LT

% T HIOIERIHER| R OG5 RMEA R TE Vb D & T 5,

BIREROAEFH D LHICIRZE L TV A A X, TS < BRI 2 Bt S 5,

BATHWIM O SR A2 5,

BIAMERD 5 biamRgs. SlcalEe bz LER, ZA, ktt, 788, LERE.

DRI DV TR, %&@%ﬁ%ﬁoo

200 A Al DAY RFHR F 7o 1T HHIEAG 2 £ 5 BRI OV T, BIESHEERNR) 2 1ER T 2.

FEEOFRNINZ T, JICA HA KT A 2010)TITRD A« Fu P =7 MNMEHOBEREE, FEiio7-

DORIERIRE A, T=F ) T RGO A = X A %mx&/;~»&ﬁm@%%# Z a5
WZE VTR BRI S A E VTV D,



11.3.3JICAHA F5 414 2(2010) &S v

# 11.3-1
T 5,

—ESLDOEE
WZCJICATA RIA LI v r~—DEF LD E X v v 7B LKA TO %2508

#F11.3-1 JICAHA RTA v v r~—ER LR

JICAHA KT A&

No JICA JiA KZ A >(2010) 2 v —DWES IEEA L DRy T VN EM G OYk

1 | FEBRNERBELOVEHT | #4720 R [EESICITBEREGEE | JICA HA KT A vicH
BolERL, Howd ke SAFHEKICRDEE | LD
T L CRBEHC S D lEe & RN
72U MJICA GL)

2 | TOXIBBRFERTHEREE | AHED L IIEHEST | HER L IEVES & ICA A R
MDARE TRV, 8 ANFEOFIE E U TR TANHEL B
EHoMEL, BREMET D | BSOS
=9I, FhtEH HRIENGE | (Farmland Law (2012)

U b2 itz b7en Art. 26, Farmland Rules
(JICAGL) (2012) Att. 64).

3 | BiRERIDIE, BISATOANE | (BRI, T, Bt | SERTOATGKE, I | AFETITEFORIE -
RPN S, EFEKKEC | A1, B, &5 | A, EEKHEIC | WE~OIREBET
BWTHETA7 EBE] | {EBIIME S LERT | BET 2 L0 5T | 5.

ETED XS4l - S3dE% | & %(Land Acquisition 720
#2445 (JICA GL) Act (1894) Art. 23,
Farmland Rules (2012)
Att. 67)
4 | fEILFTREZRBR Y FEUSEA | BUEOTHME TO¥ | gz L SENES L ICA WA B
WZHES TR B e Y FERD 3 K5O TANHEL D
(JICA GL) T 5
(Farmland Rules (2012)
Att. 67)
5 | WESCEOMOIIET., WEE | WESSHIEBESENC | S EEAORSAAICIE | AFECIIE &R

IR ORTICIRfE S 2T

SRR, F

Tl 7R REAO I 23 200

PRESHNCR S D K

1372 5720 (JICA GL) Bz Cihbih HIBEE S 1 A B K
1372 5780 95

6 | RIFEBIERRMERBENRE | 5470 BISEHREZ HEH T 5 | KAEE IS ERBEE
ET570vr FOBAI X 7eBEE R FHEE AR L, AT
WX, ERBSEEY, TR, %
ANFRENTWARITIUER B2
W, (ERBHERHEN T, AR
PUTOC®B—TH— KR >—

@ OP4.12 Annex A IZHLE Eh
HNBENEENDZ ENEE
L\ (JICA GL)

7 | RS EO/ERIZ Y 72 ML W%@ W6k LCHH K$¥Ti%%%%%:
V. HENZ o7 AR WA T OMME | Sa=T gl LTy
NI BT, ZhICHEASE bOX O BREIT R | BT —v 3 & Ei
BEZITHANARLAI 22T L. FANz o EEs
o4 & DOWEPM T TR 5z %

UL 5720 (JICA GL)

8 | WhaklcBE LTI, EEZIT | Nkl @ L AFETIIWEOR, &
BHNE DR CTE B EFE LR PIZRiA & 725 K ot
KT X DA THOIL T )

FiUE7e 5720 (JICAGL)

9 | EERMERBILOEHT | %470 BISGHEEOGE, £ | REECIIHEEE OB
2L WIS S ¥ /ARVA i, =XV 7Ol | YIRsMEEET5
R, Fig, T=FV) 7T T B RSN+
X, EEZTHALRLa R NRA s e A
2 =7 4 OWEYN 72 BMHMEE
STV T UL B
(JICA GL)

10 | EEZTDOALARaI o= | DEEEE~OMER | Sx~—IlBT 2D | AFETIIEEERIC
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JCATTA KAk

No JICA 714 K7 A 2/(2010) 2y Uv—DES TEES L DX T A oIt
T ADDHOFHFICT BB | O@IA~OENE - AHE | FLEICOW TR, B | o CEVERIE RS XD
AN RALPEF ST | AERDD 6 EFLIN | BEERHETICIT 2 &1 | BRFOEE Y 27 A(ft:
U7 5720 (JICA GL) WZECHIFTICER 2.2 o TR, #EERE | MAEFRIH L CTHEFL

2) BB DRFEA~D
HHIEREOBEE © i) fhE
SBEISZAED S 6 AL
. i) FERE D H A

IZ& > TUIRG Then

PR = AL EBET D

56 HLND 9 B
WCHIM» NS b o
(Land Acquisition Act
(1894) Art. 18)
11| #EBERIT. MR | HIEUSO@EMOAS | ATREZRIR Y BB T | AP TIIMER T 5 B

SARHEARENL T DT80, WM
R—=2F7 A UMENAE

EHIZOWTIIESHRT
nEXh, ke L

WHBEERFET D L
DRAS T I bA R A e eAN A

T, BB R E LT
T %

A, ERE - MEEPE, AR | BIET 5 RGN
BREEZ &) 2B U THRE - | BITSd (Land
BRSNS, ZAUE. MRS | Acquisition Act (1894)
FTREORIE 2RO TRYIC | Article 4)

A2 DBFRANT D Z & 2B

W, FTREZRIR Y FEDOYIIE

MECIThNA Z ENEE L

VY, (WBOP4.12 Para. 6)

12 | MECKIEOZMMES L. | SAEBIRE I | ST E SRR | AR IR &
MUk DIEAHER AT 2 | WA EMIERERIC OV | BIOWTHREZREE | 0 IASCHTEI R EN
Hoo, THNTET BIERIMER] | THIBIEZT D (Land | 137220, £ THIOME | HATToMENTH L
ERHLTORWA, HEFIZFE | Acquisition Act (1894) FIRIRNGEDOBIRIC | XBORNRE LD XD
KA IUE, YHEOEHRIEIC | Aricle 9) ONTHEFEMA 2 EET5
EIEHERPROLND B
D, HAELTWD HHiovEr
HER R OGERIMEA TR T X 72
WD & T %5 (WB OP 4.12 Para,

15)

13 | BiAEROAEF N EMICRAE | %% T E SRR | AFE IR SN
LTWAEAIE, kS WEERET DX 5720 | BRI A RET D
< RIS A 5 =8 5(WB DIF7ZRN
OP 4.12 Para. 11)

14 | BATHIMOIRZRHET 5 ML BATHIR b 3B 240t | AFEE IR OX
(WB OP 4. 12, para.6) 95 &9 RHET R | RO LEET D

15 | BiRFERD H HAA1705 AP Wagg7a N2 ~OREB D | AT TIX, BBEITET
F. JICERES LR LE BUE 21T D L O ZIRE | a7/ Ax ~FrEB Ol
B, A, &Ik, 7L, L 72030 BEITO
FERE. DEEBEIZOWT
. HEEEORLE 1T 5 (WB OP
4.12 Para. 8)

16 | 200 AARTHOERBIREITH | #7721 200 4 LA FOEESL | ICA TA RTA U

MBS 2 5 Rz o T
%, ISR HEIESORR) & (B
% (WB OP4.12 Para.25)

DI, A-RAP % {4
% &9 RIRE T e

L%

HiP: Land Acquisition Act (1894), Farmland Rules (2012), Farm Land Law (2012), JICA Guidelines (2010.4) }2 T World Bank

OP4.12



11.3.4 A ENG &L ERBEOSIEMEEA
—EAIZ I ¥ U —lZ BV TR, A o TLBEAECITEOBEN SR S T b7z, FHETE
ERBEICHRLMEITIEMECTH 5, HHEUS & (ERBIEZ LT 2 BRI 0 & L #reic >\ Tix
WRDOFERDOLEFBY THD,

® 1132 FHEG L FERBEICBEGT 2B o&E

A% RS ek & Rk

D) FEEHHIICOWTHZ Ty FO IR E A, mE. BTA
F. BENZRAN RSSO M % Y 5

2) LHVEBRIE T . LHER] OBITOXE OM b 21TV, O E
fBICfR DEEE ER T 5.

D) I OWCTREEEHRIE FIchb b X v vy 7OEME - HHiid
SR, TR, TTEE AT US04 B AR R0 1 [ A HE (R
%

S HE B

EAE - IR,

Eft - P .
R TR 2l - MR R R S o L . Y. TR, BRI &
W5,
rnna ZRERD S YLy FATHE SRR R HD D EEERSE. TR
- MR E R EET D,
MBI T B HSATHCE I 1 = — 2B 2 20 L MO ST ST Y 35

W7 DINEAE O — R E B
J

HAT: SR ARk

11.3.5 KFRETOAE
11.3.5.1 B

FEIMEIC L > TEL D HHIISECERBERICR D HEHIZHOWTIEL, JICA A R4 eI x v
—ORESOm T ZEBICAND, —JFTE 93-1 ITRZEEBY JICA HA FITA LI v ~—
B ES E ORICIEIT v v 7NE L TRY ., BIEOH M EIERZRNAETH L Z b, A
BIZBWTIIFEIZICATA RTA &= & LI iEt T 5,

11.3.5.2 FEUSMEEE A

Ay NAETT— hD%, ZAGERD D DL ~OMEIX. FTRROFEANCESWTHRE IS,
BUMEEICBLAERR S L < IXBBNROIBRB ZRWI(RFEIZ L > THREDOH 2)EEOBIRIZ LT/
BRI, Bis - BEIORNIEIR I D,

(a) ZEPEJHHN (B, KPEZE. JERB L UMES): SISl CHASIThb - AT B8 O Mg Ic &S
<o BLEDX I REHEMNZWEGEIT, FEGFT COBELOr— 2 D5 EAfik & Bia i RS,
ZRH RV AITAEFENMEICE S,

(b) Ml G THEASITONZBHEE OTSME I HES<, b LED LI REEDLRWIGEIT,
b LED LD BRIEBHAD WG, T COEEIO 7 — 2D R EME & BialZ L5 <,

(c) HW. 1E¥. BIRIER DMEFHEICET 2 A BUFOBLEN HIVUXENZFIHT 2,

(d) FZE L MBIRT 8 BITEO TS IZ IS <

() —HAEMEW: BEI(EH) D= OBLEMEIL, HIVUTHTBIFOREICES<, b LFBIED
[ D TSI EED <,

(O ZFEAEEW: BEI(ER) OO OBLEMEIL, HIITHTEROREICES, b LIBIED
% DTSl 5D <

(g) MA: BEHEHR)OZOOBEME L. HVTHGTBEFOREICHESL, b LIIBREDRZED
TGS - MAECBIRE, M, BRSO E & Vo T2 AEEME)ICES <,

— T 5 = —h —LL O O B SOWTER VS,




11.3.5.3 f52H 72 ffE

HERE GEKRE) . HFEEALL, MHBHRE & SEEEIIAFECTAE L DR EE OB KITHHT
HHE A RETT DB, BIEO ZOEICH 5155 - BAIE [FERIZ JICA A RT3 A4 D 2 L &ERD
LITWD, MfEFED JICA TA RT7A4 R EDLZRWEAIX., 2T o RREES M 52 r 2 M 18 2 Y
THI ENFRIND,
11354 ZHRERE Y bET7T— 1

By NATTF— hE, ZHRERDH HWEEEINE S TRONEXBI L, BRTALHT-DICHRESN
TR, EOENEC DA EMENE D, KFECBWTOL Yy 47T —MI, X272y 7TOM
WA FEhRBERE GEXR) . HITERENE, Xy TREREE RSB XU ONBEE D
—REFHRE TOAEICESE, AL EM L2 BICHRE SN, EARRZRBREIS ORI (11
FIH, fES®REIRUL, LAY, IEBORERX, BEZZIT0T W, KRFE)NZOWTHZDORSIC
PR L7,

3O08 72 —(GEK - B, B, BAOHSHELER L-HHIRO LB ThD, ZORE
HETh Yy b4 77— bbbt ENRE ST,

o JHE - ERE X —:20164E 1 H 25~28 H(4 HH)

o BhEIHZ—:2016%-2 H 9~26 H(N 4 HH)

o fakEZ Z—:201642 H 2~26 H(N 10 H#)

MAT, MEDANAICAFELZM-THD I, ERZOAMERITH20(0 y 47T —
bHETe), 3BT X —DAT =T HRNE —ZHN 6 NITOX T Yy T THRIESNZ(1 &2 % —2 )T T
a6 2T, BAMER « BATIIRDO LBV TH S,

o HI - MRtV X —:201643 H 11 H Leiktho (14//M). 3 A 12 H Seebu (Shan)

o faKkEZ Z—:2016 42 H 26 H Pathein (z—Y77 Hiiik), 3 H 3 H Langlon (¥—=v4" ) ilsk)

o FHEI X —:20164 2 H 27 H Myaungmya (=—-Y77" 1 #l5k), 2016 4= 3 H 4 H Thayetchanung (#—=
V) Hitdi)

X 11.3-2 AT — 7 HR)VZ —£F(Pathein) & B
T SRR VERR



11.4 FAihRESLERBEOEHH

11.4.1 LHAREEDOHE

Y7 Tu e OLHFTEEICOWTIE, ROFE 1141 OLBY THD, HHERBIEGEOH
BV R, GERE, ASRFERES)IIRAROBUENMNERY T TPz 7 MTOWTER LT,
Mz THOLEHCFREN LD EMOFHWNBESNLI YT Ty MZOWTIE, HREITO A~
L—2a P AR) U=l oS E | BINEL R T ONERH D,

# 11.4-1 THFETHEH OE

No | ¥ No. I~ Hulsk FyL LT S ke
1 | MOC-03 1AM Mat Thalay Chaung village WEZRDH(E2)
2 | MOC-05 i A Mg Mandalay-Mytkyina JHHEUS - FERBERITR L
3 | MOC-06 INENE TS Htone Bo Gyi village HEZEHY (D
3 | MOC-06 ISENE (Non-village Area) WEZRHV(E 1)
4 | MOC-07 SAES: GanGaw- Aika IS - ERBEIER L
A 5 | MOC-17 2 (Non-village Area) WEZRHV(F 1)
g 5 | MOC-17 Yy BC Kone village HEZEH (LD
& [ 5 | MOC-17 Vv Thar Yu village HEFZEL(F )
5 | MOC-17 Vvl Ka Fu Village WBZ RV (AE 1)
6 | MOC-18 I-YU5 4 sk Out of village (7/6-7/7) WSRO (i 5N 1)
6 | MOC-18 Y07 4 Hie Out of village (15/6-18-1) HEZREGY (W5 /E2)
6 | MOC-18 I-YU7 4 ik Out of village (18/1-19/1) WEBZEHY(@H/NE4LF)
7 | MOC-22 v M Han Myintmo-Aung Pan Road FHESG - FERBERITR L
1 | ESE-0101 F M Waing Maw 7R TE AT HY
2 | ESE-0303 1AM Pinekyon Hu 7 Bl s AP A
3 | ESE-0401 0 Teetain 15 B BB AN FEFT A HE
4 | ESE-0501 o Saung Naung Gyi (Kyaikhto) FLA HUEUS
5 | ESE-0601 AN Ann (Kazukain) FLA HUHUS
6 | ESE-0602 AV Thandwe Kyaunkgyi Hu 7 Bl AR A HEPT A
7 | ESE-0703 Vvl Kalaw (Heho) 5B AT M
8 | ESE-0802 0 4 Hideg Ohmtaw-Myinmu M5 B EE AT
9 | ESE-0805 0™ A e Watlat (Saingnaingkwe) D T (FFEE)
10 | ESE-0808 T A Hidak Khin Oo (Chay Myint Kyin) FLA HES
11 | ESE-0809 | 4" fvHulsk Depayin (Myac) SElEod i (%)
12 | ESE-0812 | 4 {vHulik Kani HJ5 i A A R T H
13 | ESE-0813 T A Hudeg Butalin (Maungtaung) Hi 7 B R AR R T A
14 | ESE-0901 H=zy8 ) Hideg Launglon (Zalot Village) FLA RS
~ 15 | ESE-0902 B==y8 ) Hit gk Thayeychaung (Mindut Village) FLAA HEUE
@ | 16 | ESE-1006 INEN e Tharyarwady A S
% 17 | ESE-1008 IR R No (4) Oakthar G B R AT M
® 18 | ESE-1011 et Htantabin (Zayatgyi) T EL A AT A
19 | ESE-1013 N3 - Yadashe (Myohla) G EL A A LT H
20 | ESE-1014 N - Sinmeeswe i B B AN AT A
21 | ESE-1016 ISEN ] Othegon 7 BB A AT
22 | ESE-1101 v x-Hid Chauk (Gway Cho Village) A HURAS
23 | ESE-1102 ) - ik Taungdwingyi (Satthwa) o> T ()
24 | ESE-1201 =777 ¢ ik Pathein FAA HIIEUAS:
25 | ESE-1206 T-¥07" 4 Hikek Einme T BT A HE
26 | ESE-1305 R V- Hi Taungthar — Myingyan ~ X L —FES A
27 | ESE-1309 w8 V- Nyaung Oo ~ B L —FlEAS A M
28 | ESE-1317 R R PyinOoLwin ~ X L —FRE ST
29 | ESE-1318 B V- Hi Mcik Htilar ~ X LU —FLES A M
30 | ESE-1319 B V- Thar Si <~ F L —FlES A M
31 | ESE-1321 /8 V—Hie Kyauk Pa Taung ~ U X L—RESHEITA
32 | ESE-1322 B V—HI TharSi T/S (Myoma S/S) ~ U LR ESA A
J 1 [ TDC-1 AN Sittwe A HURAS
® 45 [ T4 SOAVES: Chauk Uy TRRERROMA M




No 2 No. PN - HiI Ry Kt - &%
3 | TDC-5 20" - s Taungdwingyi 2oy TERREESOFTAH
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£ 11428 E=F YTV — R

Resettlement Monitoring Sheet

Name of HH Head :

(1) Progress of Resettlement

Progress

Date

Checked

Remark

Official Notice

Confirmation on result of
Census survey

Survey relocation if any

Negotiation
1t time
2" time
3" time
4™ time
5% time

Agreement on
compensation and
relocation

Securing of Land

(2) Post Resettlement Monitoring

Date Location

Occupation
(if changed)

Income
Level

Perception

Remarks

Note: 2 times in the first year and 1 time in the second year after relocation.

(3) Record of Grievance / Perception and Redress

Date Grievance

Redress

Results

Checked by
independent Org. (if

any)

HET : 72— THFEa P2 b0 #2
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11.6.2 THFROKR
THFEORE Y A MEHR S X — - fakES F—)

AR EY A HI A
ESE-0805 07 (/3% Watlat (Saingnaingkwe) RIS
ESE-0809 ¥ A/HEK  Depayin (Myae) Srb
ESE-1102 v z-Hk  Taungdwingyi S IRIRAS
TDC-28 1-Y)7 (#fi  Pathein (F) Srb
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Involuntary Resettlement Source Book (World Bank)
Voluntary Land Donations for Community Projects

WB-2:

WB-3:

WB-4:

WB-5:

WB-6:

WB-7:

WB-1: The infrastructure must not be site specific.

The impacts must be minor, that is, involve no more than 10 percent of the
area of any holding and require no physical relocation.

The land required to meet technical project criteria must be identified by the
affected community, not by line agencies or project authorities (nonetheless,
technical authorities can help ensure that the land is appropriate for project
purposes and that the project will produce no health or environmental safety
hazards).

The land in question must be free of squatters, encroachers, or other claims
or encumbrances.

Verification (for example, notarized or witnessed statements) of the
voluntary nature of land donations must be obtained from each person
donating land.

If any loss of income or physical displacement is envisaged, verification of
voluntary acceptance of community-devised mitigatory measures must be
obtained from those expected to be adversely affected.

If community services are to be provided under the project, land title must
be vested in the community, or appropriate guarantees of public access to
services must be given by the private titleholder.

WB-8: Grievance mechanisms must be available.
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Project No. & Name (ESE-0805) 33/11kV, SMVA Substation

Location Saing Naing Kwe Village, Watlet Township, SAGAING

Date for site visit 20™ November 2015

Surveyor/Confirmed by

Mr. Junya Shinohara, Mr. San Maung Maung, Mr. Aung San and ESE
Township Engineer and Township Administrator of Watlet Township

Land Type and Owner Private Land (U Myint Aung)

Required Land Size Around 1 Acre

WB-1 | This is not location-specific infrastructure project.
Candidate area for this project is the rice field. The local business people invest the money

WB-2 | (MMK 10 million) and bought this land to donate our project. The previous farm owner will
move to another farm after the harvest time.
The purpose of this project is to extend the National Grid and provide electricity to rural areas.
The local residents believe that after our project they will receive the electricity and they can

WB-3 . . S . . . .
start running new business like rice mill by using electricity. So that they can have more job
opportunities and the project area can develop rapidly.

WB-4 | There are no squatters, encroachers, or other claim or encumbrances.

WB-5 The Township Engineer and Administrator verified the ownership of the land and they already
have an agreement with land owner to donate this land for 33/11kV SMVA Substation project.
Loss of income or physical displacement is not expected. The previous land owner agreed to

WB-6 | move to another place after the harvest time because he already sold the land willingly to U
Myint Aung for 33/11kV SMVA Substation Project.

WB-7 Land titles will be changed to ESE according to the procedure of Settlement of Land Record
Department (SLRD) in Myanmar.

WB-8 | See attached document.

Sub Project Site Location (22°26"21.7"N 95°4026.7"E)
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Project No. & Name (ESE-0809) 33/11kV, SMVA Substation

Location Myae Village, Depayin Township, SAGAING

Date for site visit 19" November 2015

Mr. Junya Shinohara, Mr. San Maung Maung, Mr. Aung San and ESE

Surveyor/Confirmed by | Township Engineer and Land Owner “Batdanta Khay Mar Saryar Bi Won

Tha”
Land Type and Owner Private/monastery Land (Owner : Batdanta Khay Mar Saryar Bi Won Tha)
Required Land Size Around 2 Acre
WB-1 | This is not location-specific infrastructure project.
Candidate area for this project is the monastery Area, not expected to physical relocation.
WB-2 . . . LT
Currently the land is not using for any business purpose and nobody is living on that land.
WB-3 The purpose of this project is to extend the National Grid and provide the electricity to the rural
area.
WB-4 | There are no squatters, encroachers, or other claim or encumbrances.
WB-5 The Township Engineer and Administrator verified the ownership of the land and they already
have an agreement with land owner to donate this land for 33/11kV SMVA Substation project.
WB-6 Loss of income or physical displacement is not expected. The project area is currently not being
used by anyone for any purpose.
Land titles will be changed to ESE according to the procedure of Settlement of Land Record
WB-7 .
Department (SLRD) in Myanmar.
WB-8 | See attached document.
Sub Project site Location (22°30'32.6"N 95°20'31.4"E)

Layout plan
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Project No. & Name (ESE-1102) 66/11kV, SMVA Substation

Location Satthwa Village, Taungdwingyi Township, Magway Region
Date for site visit 18" November 2015
Surveyor/Confirmed by Mr. Junya Shinohara, Mr. San Maung Maung, Mr. Aung San and ESE

Township Engineer and Village Chief

Land Type and Owner Private Land (Land Owner : U Pite Pite Village Chief)

Required Land Size Around 2 Acre

WB-1 | This is not location-specific infrastructure project.
Candidate area for this project is Private area owned by Village Chief, not expected to physical

WB-2 | relocation. Currently the land is not using for any business purpose and nobody is living on that
land.

WB-3 The purpose of this project is to extend the National Grid and provide the electricity to the rural
area.

WB-4 | There are no squatters, encroachers, or other claim or encumbrances.
The Township Engineer and Administrator verified the ownership of the land and they already

WB-5 | have an agreement with land owner (Village Chief) to donate this land (2Acre) for 33/11kV
SMVA Substation project.

WB-6 Loss of income or physical displacement is not expected. The project area is currently not being
used by anyone for any purpose.

WB-7 Land titles will be changed to ESE according to the procedure of Settlement of Land Record
Department (SLRD) in Myanmar.

WB-8 | See attached document.

Sub Project Site Location (19°52'08.2"N 95°32'47.5"E)
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Project No. & Name (TDC-28) New Construction

Location Pathein Township, AYEYARWADY Division

Date for site visit 23" November 2015 / 28™ February 2016

Surveyor/Confirmed by |Mr. Katsumi Fujii, Mr. Hein Htet Linn and TDC staff from Pathein

Land Type and Owner | Monastery land (Monastery name: Kuthein Nayone Pagota)

Required Land Size Around 50ft*60ft(15m*18m=270 m?) for Ground Tank 3

WB-1

This is not location-specific infrastructure project.

Candidate area for this project occupies less than 10% of total monastery area, and not expected

WB-2 i .
physical relocation.
The purpose of this project is poverty reduction for rural communities in Myanmar. The project

WB-3 |criteria such as size of facilities and target area are considering based on the discussion between
communities and TDC. And monastery side has agreed to use their space.

WB-4 | There are no squatters, encroachers, or other claim or encumbrances.

WB-5 TDC has asked monasteryy to prepare the agreement on 28" February, and monastery has agreed
to prepare it.

WB-6 Loss of income or physical displacement is not expected because project site locates in
monastery land.

WB-7 |Land titles remain in this monastery.

WB-8 |See Attached document.

Kuthein Nayone Pagota

A part of the land of Pagota
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Project No. & Name (TDC-34) Extension

Location Langlon Township, Taninsaryi Division

Date for site visit 11" February 2016 / 2°¢ March and 3™ March 2016

Surveyor/Confirmed by |<Monastery 2>

<Monastery 1>
Mr. Ye Soe Oo, Mr. Khun Set Thar, Mr. Htet Thu Soe, and TDC staff from
Launglon (11 February)

Mr. Seigo Goto, Mr. Aung Aung, TDC staff from Langlon (3 March)
Ms. Mitsue Umiguchi, Mr. Bo Bo Han, Mr. Ye Soe Oo, Mr. Ye Wing Aung (2
March)

Monastery Land (2 Place)

Land Type and Owner ) .
Monastery name 1: Aung Tha Pyay Monastery / 2: Htain Thit

Required Land Size Monastery 1: around 1 acre for reserv0¥r and WTP
Monastery 2: around 1 acre for reservoir and WTP

WB-1 | This is not location-specific infrastructure project.

Candidate area for this project occupy less than 10% of total monastery area, and not expected

WB-2 physical relocation but it may be necessary to cut some trees.
The purpose of this project ispoverty reduction for rural communities in Myanmar. The project

WB-3 |criteria such as size of facilities and target area are considering based on the discussion between
communities and TDC. And both monasteries side have agreed to use their space.

WB-4 |There are no squatters, encroachers, or other claim or encumbrances.

WB-5 TDC has asked both monasteries to prepare the agreement on 11 February and 3 March, and
monasteries have agreed to prepare it.

WB-6 Loss of iI.lCOIIle or physical displacement is not expected because both project sites locate in
monasteries.

WB-7 |Land titles remain in both monasteries.

WB-8 |See Attached document.
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AHREF R F—ICEEMABEEMIDSTODI F—E

Donor WB ADB KfW(Germany) ICDF(Taiwan) India(India) JICS(Japan) JICA
Project Name National Electrification Project Off-Grid Renewable Energy Rural Electrification Programme Non-disclosure Unknown The Project for Electrification of Preparatory Survey for Regional
Demonstration Project - Component Solar Home (DRD name: Pilot Project) Rural Villages in the Republic of Development Project for Poverty
System the Union of Myanmar under Reduction Phase II
(DRDrame: Rural Bedrification Program) Japan'’s Grant Aid
NEP or not NEP NEP NEP NEP NEP
Status Approved Approved Under F/S Planed to implement in 2016 Under discussion of LA Under Constrution Preparatory survey
(Under discussion of MOU)
Project Cost
1USD=120.30Yen 10.83 Billion Yen 0.24 Billion Yen 1.19 Billion Yen 0.04 Billion Yen 8.29 Billion Yen 0.99 Billion Yen .
1Euro=131.90Yen (90 MUSD) (2 MUSD) (9 MEuro) (350,000USD) (68.89 MUSD) (994M3IPY) To be determined
Loan or Grant Loan Grant Grant Grant Loan (Left over) Grant Loan
Reimbursement DRD Budget - - - - DRD Budget
Contents SHS, Public Facilities, Mini-Grid Mini-Grid SHS Mini-Grid Mini-Grid Mini-Grid SHS, Public Facilities, Mini-Grid
Cost Burden WB:45%, DRD:45% ADB:80% KfW:80~90% ICDF:100% Unknown JICS:100% JICA:80~90%
User:10% User:20% User:20~10% User:20~10%
Collected by VEC Not Described VEC - VEC - VEC
Charge for use - Maximum 1,500K/Month - To be determined Unknown 500K/Month -
Collected by - Not Described - To be determined Unknown VEC -
Cost for renewal Not Described - 10% of the Battery cost To be determined Unknown - Approximately 1,000K/Month for
Obtained by user 20Ah battery
Implementation |*1 Project Management Office (PMO) DRD Union, District, Township Same as *1 Same as *1 Unknown DRD Union, District, Township f*1 Project Management Office (PMO)
Agency DRD Union, District, Township DRD Union, District, Township
o&M Not Described Not Described (DCollection of used batteries and - Unknown (DGuarantee of supply of spare (DMonitoring by DRD
(Planned) subsidy of battery cost by DRD parts by supplier (Union—District—>Township)
(@Extension of lifespan of battery by ©@Establishment of emergency @Support of DRD for fixation
supplying 2 batteries (one is for contact system(included in the (DRD Township office contacts
replacement and procured after one provision) to supplier)
is used up) (®Establishment of Organization for
battery replacement
Capacity To be determined (DHands-on Training (site inspection, Not Described - Unknown (DHands-on Training (DOIT of Monitoring
Development commissioning) (Understanding of System, O&M, | @OJT of fixation of equipment
(Planned) (2Development of guidebook on Mini- Fixing) ®OIT of battery replacement
Grid @Distribution of Manual and
Guidance Document
Target DRD Union, District & Township User DRD Union, District & Township
Regulatory To be determined (DStakeholder Meeting Not Described - Unknown Not Described
Framework (DRD,MOEP, Off-Grid Operator, etc)
(Planed) @Workshop

(Sharing experiences of other
country’s Mini-Grid, discussion on
barriers and opportunities in the
Myanmar context)
(®Recommendations on
regulations for off-grid and the
integration of mini-grids into the
main grid

Target area Kayin, Chin, Sagaing, Mandalay, Shan - Magway, Bago, Ayeyarwady, Chin, Magway, Sagaing, Bago,
Tanntharyi, Rakhine, Shan, Sagaing, Mon, Shan, Kayin Shan Mon, Nay Pyi Taw,
Ayeyawaddy Magway Yangon, Mandalay

Policy

Villages with less electrification
rate and far from the existing
grid are selected.
Villages are selected by DRD

Region or State where the
irradiation is high

Other project is implemented in
Shan by Kfw.
Villages are selected by DRD.

Villages are selected by DRD

Take some part of NEP
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1. Kachin State

(1) Profile

As the large stretch of the State border faces China and India, the State highly consider international trade
with the neighboring countries, especially at Lwekyae, Momauk and Kanpaitte, Waingmaw. Besides the
trading industry, tourism industry in Myitkina, Puta-O and Mohnyin Districts are also targeted for
development. Large production industry still depends on primary sector with rice and at the largest on
mining sector with jade stone, however the transportation network is quite weak to support these product
distribution in the State. The states are faces major problems with domestic conflicts with armed minority
groups in areas.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 and
rate of those categorized into chronic poor were slightly higher than the Union’s average.

Vulnerable Groups: Goldmine workers, Loggers, Timber smugglers, Truckers,Drug
addicts,Migrants,Seasonal labors,Low land population and Farmers
(3) Poverty Reduction and Infrastructure Development

The State considers the importance of livelihood improvement for better economic activities. The healthcare
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and educational services should be strengthened for more sustainable society and economic activities.
Educated people should have more opportunity of work.

(4) Prospective Contribution to Regional Development

Kachin State is the north most state of the country bordering China and India. International trade with these
countries is highly important for Kachin as “service industry” is highlighted as the State’s target
development area under the NCDP. The State’s main industries are textile industry with growing weaving
productions, along with agro-production, mineral resource mining and tourism development. Power supply
through ESE-0101(Waing Maw) is expected to contribute to the trading with China, especially by
encouraging the export of textile and agricultural products produced locally.

Myitkina as one of the most important gateway to China is the target junction to develop international market
for industries in Waing Maw and other areas of Kachin State; there are a wide range of mining resources
such as stone and gem stone which can be marketable internationally. Since tourism industry is also
considered prospective by the State, other kind of productions, such as wine and handicraft, would be
expanded further for State’s development.

Project No Sub-project Name
ESE-0101 Waing maw

Figure 2-1 Shortlisted Sub-Projects in Kachin State
Source: The Preparatory Survey Team

2. Kayah State

(1) Profile

It is isolated in land region with mountain land profile which allows to variety of agriculture and production
in ranges. In some areas in the mountain areas, some natural and mineral resources are identified, however
investment is enough to develop this area of industry. Women in the region in its history have been
discriminated in the region; such circumstance is still remaining in the region, and it brings the opportunity
to improve women’s living condition. Timber business is also potential of the state, but there is a need of
larger investment for expansion if the industry will develop.

(2) Poverty Rate
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According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 and
rate of those categorized into chronic poor were lower than the Union’s average, and the rate in rural areas
were also lower than the Union’s average.

Vulnerable Groups: Internally displaced population (IDP), Woman and Children

(3) Poverty Reduction and Infrastructure Development

The region demands are larger investment to stabilize economic activities as there is not enough industries to
support people with income generation. Because, isolated situation in rural areas, interaction with other
regions is so weak and such condition also contributes increase in poverty due to less employment
opportunities. Strengthen resource oriented industries to support local population to make more income to
reduce poverty. Women and children are easily fell into poverty and they should be protected by improving
more social service infrastructure development such as education and healthcare.

(4) Prospective Contribution to Regional Development

Timber and mineral resources have high potential for industrial development for the state, thus more job
creation could be made through the related industries. Primary and secondary processing industries in
mining, timber and agro-products should be considered for more investment with infrastructure preparation.
In earlier time, excavation for mining site caused major land disaster, stabilizing the land and road network is
important aspect to strengthen the economic development and activities in the area. Power and water supply
is important for new processing industries. Infrastructure development in general is very poor and delayed
because of distance among other states in the eastern region. The State is considering China and Thailand
trading through Shan State, and better road network and services should be provided.

There is no sub-project in the shortlist.

3. Kayin State

(1) Profile

The State borders with Thailand at long stretch to the east, and major production depends on rubber
plantation and rice farming in large area. Textile industry is growing in the state besides the primary sector.
However, insufficient job opportunities in the State in general impacts largely to the people’s working habit
and large number of young age people go to Thailand to seek better job opportunity, thus many families
depend on their foreign remittance. Because, low family income, young family members should work
helping family instead of attending schools, so the school enrollment rate is low.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 and
rate of those categorized into chronic poor were lower than the Union’s average.

Vulnerable Groups: Young people

(3) Poverty Reduction and Infrastructure Development

Agricultural development support with sufficient infrastructure should be made for job creation which stable
income to the people and families should be made. In order to support working families and their children in
the State that better healthcare and educational facilities and services are necessary to achieve poverty
reduction.

(4) Prospective Contribution to Regional Development

The industry in Kayin State today is limited in rubber and a few agro-productions, except recent industrial
zone development in Phaan. As, the State is located between Yangon-Bago industrial center and Thailand
border, “service industry”, especially upgraded transportation, is highlighted as the target development area
under the NCDP. The MoC-03 (Taungoo-Leik Tho-Yar Do-Loikaw-Ho Pone Road) should then link not
only Kayin but also Kayah for increased economic activities. Coffee and tea productions in the north of the

4
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State including_ Than Daung Gyi (TDC-16) are expected to enjoy better quality production, and the products
would be distributed to larger markets. Pinekyon with Sub-Project ESE-0303(Pinekyon) will be developing
self-sustaining community with production improvement, while the area still has convenient distance from
Pha An and border to Thailand expecting wider market options.

Project No Sub-project Name

Taungoo - Leik Tho - Yar Do -
MoC-03 )
Loikaw - Ho Pone Road
ESE-0303 | Pinekyon

TDC-16 Than Daung Gyi

TDC-18 Kyainseikgyi

Figure2-2 Shortlisted Sub-Projects in Kayin State
Source: The Preparatory Survey Team

4. Chin State

(1) Profile
It is in general mountainous region where rainfall causes major disaster, especially current damage is huge.
Major industry is agriculture producing rice, corn and beans under the double cropping. However, industry
is vulnerable, people struggle with job opportunity, and many young people go out to India, for instance,
seeking better jobs in the foreign market. Thus many families depend on the overseas remittance to keep
family living.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 and
rate of those categorized into chronic poor were much higher than the Union’s average, and the rate in rural
areas were also much higher than the Union’s average.

Vulnerable Groups: Travelers, migrants; general population; poor , poorest; truckers; traders; farmers

(3) Poverty Reduction and Infrastructure Development

Cause of its geographical constraints, industry is not developing as the region is isolated from the other
regions, cause of such reasons; economic activities are much locally oriented. Natural disaster causes serious
problems to many rural communities that protect the sustainability of the road network. It is necessary to
improve livelihood and reduce poverty.

(4) Prospective Contribution to Regional Development




AT A

Chin State borders Bangladesh and India, and populated areas are all isolated in mountains. The State’s
target development area under the NCDP is “agricultural industry”, which may support the export of
agricultural products such as rice, grains and vegetables, to India. Tamu, which is west of Kalaymyo, is the
western gateway of international trade (specifically with India) connected through the east-west economic
corridor. As a Sub-Project, ESE-0401 (Teetain) is located nearby this international gateway and thus
possibly contribute to the supply of agricultural and other products to Indian markets as well as to domestic
cities, such as Kalaymyo and Mandalay. From the view of economic corridor development as well as
domestic network, production activities in Chin’s agriculture would be enhanced by road development, while
power supply would assist some productive activities in cottage industry.

Project No Sub-project Name
ESE-0401 Teetain

Figure 2-3 Shortlisted Sub-Projects in Chin State
Source: The Preparatory Survey Team

5. Sagaing Region

(1) Profile

Sagaing Region is one of the highest rice exporting Region in the country, and it is exported to India and
China. There are also product such as grain (beans, etc.) as the region is good for double cropping in variety.
Therefore, road for transportation enhancement and other infrastructure development for general primary
sector improvement are necessary.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 and
rate of those categorized into chronic poor were lower than the Union’s average, but poverty rate in rural
areas indicate much higher rate than the Union’s average.

Vulnerable Groups: Leadless and marginal farmers in dry zone as well as people along riverside

(3) Poverty Reduction and Infrastructure Development

Healthcare service and educational system should be strengthened for better social activities and poverty
reduction in the Region. When heavy rainfall happens, the Region should also be damaged by any disaster,
so that such disaster damage protective measures should be considered to protect people keeping them away
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from falling into poor.

(4) Prospective Contribution to Regional Development

Sagaing Region is the one of the largest agro-producers in the country, and NCDP emphasizes “agricultural
industry” as target os development. As a large Region surrounded by Mandalay, Kachin, Chin and Magway,
Sagaing should be sharing major economic corridors to the west (India) and to the north (China) with these
surrounding States and Regions, to distribute large amount of rice products, for instance. The Region
Government has also been supportive of developing service industries for better economic activities.

There area a number of power supply Sub-Projects located nearby NCDP’s development nodes, such as
Kalaymyo, Monywa and Mandalay and along economic corridors. They are expected to contribute to the
increased working opportunities, through providing extra time and easing production activities of agro-
product processing as well as other manufacturing in cottage industry of the Region. Namely, ESE-0802
(Ohmtaw), ESE-0805 in (Watlat, Sinnaingkwe) and ESE-0826 (Myinmu) will link their industrial activities
with Mandalay market. Also, ESE-0809 (Depayin:Myae) and ESE-0813 (Batalin:Maung Tauung) will link
their industrial activities with Monywa market.

Monywa, in particular, would have much larger opportunity to expand production through the extended
utilization of industrial zone. Then these products will be distributed through the economic corridor to larger
markets. The MoC-05 (Mandalay-Dagaung-Bhamaw-Mytkyina Road, Mvya Taung-Tharyar Gone Section) in
the northern part of the Region would largely contribute to the realization of north-south economic corridor
passing through Mandalay, Sagaing and Kachin. This corridor is expected to enhance the trading (exporting)
of agro-product and other manufactured products to China.

Meanwhile, many townships at remote areas will also be provided with power supply - in ESE-0808 (Khin
Oo: Chay Myint Kyin) and ESE-0812 (Kani). Increased time and energy created through power supply
development will contribute to the generation of wider industrial production activities in each township, and
to improve community level livelihood instead of pursuing larger market activities.

Project No Sub-project Name

MoC-05 Mandalay - Dagaung - Bhamaw
- Myitkyina Road (Mya Taung-
Tharyar Gone) Section
ESE-0802 Ohmtaw-Myinmu

ESE-0805 Watlat(Sinnaingkwe)

ESE-0808 Khin Oo (Chay Myint Kyin)
ESE-0809 Depayin (Myae)

ESE-0812 Kani

ESE-0813 Batalin(MaungTaung)

Figure2-4 Shortlisted Sub-Projects in Sagaing Region
Source: The Preparatory Survey Team




6. Tanintharyi Region

(1) Profile

The Tanintharyi Region is at southern end of the country. They received less infrastructure development in
the past. The Region is sharing long border with Thailand that is targeted for major economic corridor
development tying with other Indochina countries. Primary sector development including fishery industry
and food processing sector is considered in the next five years development. Rubber and coco palm
plantation should be expanded which product need investment more than now. The Region should be
gradually developed instead of drastically developed with transportation network with northern areas of the
country. Recent Dawei industrial park (SEZ) development is one of the key developments to improve the
regional economy.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 and
rate of those categorized into chronic poor were higher than the Union’s average. The rate in rural area is
much higher than the Union’s average.

Vulnerable Groups: Not specified

(3) Poverty Reduction and Infrastructure Development

Improving educational facilities and services are at higher priority to improve social condition with local
people, especially young people, and better job creation is necessary to reduce young migration to Thailand.
Through better education system, need more job skills that will provided to the people.

(4) Prospective Contribution to Regional Development

Tanintharyi Region has been relatively undeveloped in the past, and it is stressed in the NCDP that the
Region needs to expand its “agricultural productions and services”. There is an ongoing development of
Dawei industrial zone with southern corridor connected to Asian countries in the east and this is expected to
change the role of the area soon.

There are Sub-Projects ESE-0901 (Launglon:Zalot Village) and ESE-0902 (Thayetchaung:Mindut) as well
as Sub-project TDC-34 (Launglon) near Dawei. They would help strengthen agro-productions and related
processing activities as well as fishery-related industry in the areas supporting small and private
manufacturing in relation to the future industrial development in SEZ. Existing rubber industry may also
gain benefit from these infrastructure projects through larger and quality production, and opportunity to
expand market (such as Thailand). TDC-36 (Bokpyin) in the southern Tanintharyi, on the other hand, is
remotely located and its water supply project will directly relate to the livelihood of people and people’s
increased productive activities in the township.
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Project No Sub-project Name
ESE-0901 Launglon(Zalot village)
ESE-0902 | Thayetchaung(Mindut)
TDC-34 Launglon
TDC-36 Bokpyin

Figure 2-5 Shortlisted Sub-Projects in Thanintharyi Region
Source: The Preparatory Survey Team

7. Bago Region

(1) Profile

Bago region gear the improving of infrastructure concerning with farming by sowing quality seeds,
transforming the ways of plantation scientifically, and cooperating with foreign companies to transform
contract farming systems.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 was
considerably lower than union’s average. Also rate of chronic poor was low and rate escaped from poverty
was quite large meaning that considerable chances for escaping from poverty existed in this region.

(3) Poverty Reduction and Infrastructure Development

There is not much flooding, but similar disaster and its impact that results impassible of road network in this
area, as no major natural disaster is listed. Besides, the region has problems with lack of job opportunities,
and people from this area are migrating to Yangon for seek their jobs. Farmers have dream of production for
export, however they need to have better knowledge and technical assistance for production improvement.
Mango and water melon from the region are transported by trucks through Lashio, Shan and exported to
Chinese market.

(4) Prospective Contribution to Regional Development

Bago Region has strong a potential in economic development through industrial activities in relation to
neibouring Yangon Region. The NCDP states that Bago should primarily develop “industry and agriculture”
as it is located along the north-south economic corridor and major industrial zones.

In particular, ESE-1008 (Bago No-4: Oakthar), ESE-1011 (Htantabin) and TDC-30 (Bago) along economic
corridor passing through the Region and located close to industrial or development centers. Therefore, these
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townships would benefit from increased production and industrial activities targeting major markets near
industrial zones in Bago and Yangon. Thanks to their proximity to the industrial zones, manufacturing
activities from existing cottage industries may be strengthened.

On the other hand, ESE-1006 (Tharyarwad), ESE-1014 (Sinmeeswe) , ESE-1016 (Othegon) and TDC-32
(Gyobingauk) are located in Bago West, and agricultural production, the main economic activity in these
areas, would be able to enjoy mechanization, productivity increase and quality improvement. MoC-06
(Taungoo-Leik Tho-Yar Do-Loikaw-Ho Pone Road) will enhance connection to Kayah and East Shan, and
these neibouring areas are expected to develop trading network with Thailand and China.

Project No Sub-project Name

Taungoo - Leik Tho - Yar Do -
MoC-06 )
Loikaw - Ho Pone Road
ESE-1006 | Tharyarwad
ESE-1008 | Bago(NO-4 (Oakthar)
ESE-1011 Htantabin (Zayatgyi)
ESE-1013 | Yedashe (Myohla)
ESE-1014 | Sinmeeswe
ESE-1016 | Othegon

TDC-30 Bago

TDC-32 Gyobingauk

Figure 2-6 Shortlisted Sub-Projects in Bago Region
Source: The Preparatory Survey Team

8. Magway Region

(1) Profile

Magway Region has potential for transporting oil related products and various kind of beans to the other
regions. Fishery, natural resources, kerosene and natural gas are also advantageous products for the region.
The region is also gearing to establish industrial zone within the region for economic development.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 was
almost same as union’s average. However, rate of chronic poor was higher than union’s average.

Vulnerable Groups: Landless/marginal farmers, truckers, boatman, workers (timber processing/oil fields),
migrants, students and sex workers (Source: “Poverty, Food Insecurity and Vulnerability: Issues and
Strategies” (UNDP, 20007))

(3) Poverty Reduction and Infrastructure Development

Center of the region is quite hot in summer season and serious draught disaster occurs. This has major cause
of poverty increase in especially farmers. Very poor farmers shift their occupation to other temporary works
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in larger cities, such as Yangon and Mandalay. Irrigation project for the regional agricultural industry is the
must to fight with draught disaster in turn to reduce poverty.

(4) Prospective Contribution to Regional Development

Magway Region is located along the Mandalay-Rakhine economic corridor, in which international gateway
development in Kyauk Phyu (Rakhine) is envisioned. Agriculture is Region’s main target for development
under NCDP. There are several secondary development nodes and industrial zones, and ESE-1101 (Chauk:
GwePin Village), TDC-04 (Chauk) and TDC-11(Pakokku) will be economically linked to Pakokku market.
ESE-1102 (Taungdwingyi: Bawethano), TDC-05 (Taungdwingyi), TDC-06 (Minbu) are located around
Taungdwingyi market area along the economic corridor.

These townships will also have opportunity in relation to the development of Magway city market. Gas and
oil industries in Chauk and Minbu areas may benefit from an enlarged scale of productive activities. On the
other hand, TDC-08 (Thayet) will then enhance existing agro-productions enabling self-sustaining
development because of their remote condition. MoC-07 (Gan Gaw-Aika Road) will improve network
among Chin, Magway and Mandalay contributing to the increased production with wider marketing and
tourism activities.

Project No Sub-project Name
MoC-07 Gan Gaw — AiKa Road
ESE-1101 Chauk (GwePin Village)
ESE-1102 Taungdwingyi (Satthwa Village)

TDC-04 Chauk
TDC-05 Taungdwingyi
TDC-06 Minbu
TDC-08 Thayet
TDC-11 Pakokku

Figure2-7 Shortlisted Sub-Projects in Magway Region
Source: The Preparatory Survey Team

9. Mandalay Region

(1) Profile

Mandalay region is located in the place where road, water way and airways are connected, so the region is
one of the major cities for trading. The industries based on agriculture products, and having historical
heritages and many famous historical places can encourage all-round development of the region in terms of
farming, fisheries, industries, hotel and tourism industry and trading.

(2) Poverty Rate
According to the “IHLCA survey 2004-2005” and “IHLCA Survey2009-2010”, poverty rate in 2010 was

11




AT A

almost same as union’s average. However, rate of chronic poor was slightly lower than union’s average.

Vulnerable Groups: River side residents, landless/marginal farmers (Source: “Poverty, Food Insecurity and
Vulnerability: Issues and Strategies” (UNDP, 20007))

(3) Poverty Reduction and Infrastructure Development

Major income of residents comes from farming, fishery and livestock. Some famers suffer from the reduction
of price, especially when they export the products to China. So it is very important for them to have
sustainable market for their products.

(4) Prospective Contribution to Regional Development

In NCDP, Mandalay Region is designated as the one of the two poles of “Growth Center” of Myanmar, and
is located at the intersection of major economic corridors. Because of its major role in the nation’s economic
development, industrial activities with strong transportation services are expected within the Region.
Meanwhile, existing agricultural industry, food processing industry, and other manufacturing industries
should be strengthened by the improvement of water and power supply.

ESE-1305(Myingyan T/S:Myingyan-Taungthat, Myingyan S/S), ESE-1309 (Nyungoo T/S:Wetgyinn), ESE-
1317 (Pyin Oo Lwin T/S: Ahne Sakahan-Myoma, Myoma S/S), TDC-13 (Myingyan) and TDC-57 (Meiktila)
are all located in the convenient and close proximity to the NCDP-projected economic activity center of
Pakokku as well as close enough to Mandalay. Therefore, existing agro-productions in these areas could
benefit from the integrated economic activities from these markets. Moreover, existing cottage industry type
business may get opportunities to extend their market when their production is expanded or quality
improved, because of the proximity to the economic network.

ESE-1318 (McikHtilar T/S), ESE-1319 (TharSi T/S), ESE-1321 (Kyauk Pa Taung T/S) and ESE-1022
(TharSi T/S (Myoma S/S)) will then enhance existing agro-productions enabling self-sustaining development
because of their remote condition.

Project No Sub-project Name

Myingyan T/S (Myi -
ESE-1305 yingy ( yingyan
Taungthar, Myingyan S/S)
ESE-1309 Nyungoo T/S (Wetgyinn)

Pyin Oo Lwin T/S (Ahne Sakahan-

ESE-1317

Myoma, Myoma S/S)

McikHtilar T/S N Myint
ESE-1318 . (near Nyaung Myin

Village)

TharSi T/S (TharSi-Nyaung Yan,
ESE-1319

Nyaung Yan S/S)
ESE-1321 Kyauk Pa Taung T/S
ESE-1322 TharSi T/S (Myomo S/S)
TDC-13 Myingyan

TDC-57 Meiktila

Figure 2-8 Shortlisted Sub-Projects in Mandalay Region
Source: The Preparatory Survey Team
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10.Mon State

(1) Profile

The State’s main industry is rubber plantation followed by rice production. The State borders with Thailand
at east side, and many young people go to Thailand for better working environment and job opportunities
rather than staying in the State. Large numbers of local families are depending on foreign remittance from
those young workers. The government has implemented several funding programs as well as training
programs, however the effect is not largely observed in the markets and communities. Young people must
support their families instead of attending schools so educational level is quite low thus they cannot benefit
of employment opportunity.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 and
rate of those categorized into chronic poor were lower than the Union’s average.

Vulnerable Groups: Community , Woman

(3) Poverty Reduction and Infrastructure Development

In order to provide better working environment and job opportunities, society and communities need to be
healthier in terms of educational service environment; therefore educational system should be well
developed, while healthcare service needs to be more distributed with better and well quality services.

(4) Prospective Contribution to Regional Development

Mon State will be a major transportation center among industrial zones and international gateways after
actual industrial production activities in these areas are started and international road networks are opened.
Besides, the transport network being important, the NCDP identifies that “service and agriculture” industry
are main development targets. The main livelihood of Sub-Project areas in the State is agro-productions
(rubber, betel nut and rice farming), as well as fishery, manufacturing and tourism. It can be expected that
the products can be marketed in a larger scale to the whole State or even to Thailand.

ESE-0501 (Saung Naing Gyi :Kyaikhto) will contribute to tourism industry by sustaining existing cultural
heritage and food processing with local agro-products, and since the Sub-Project is on the north-south
economic corridor, it may bring more visitors utilizing the regional network connecting to Yangon and Bago.
Local agricultural production and other manufacturing around TDC-54 (Thanbyuzayat) and_TDC-58
(Mawlamyine) will benefit from close proximity to the international gateway of Myawaddy to Thailand.
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Project No Sub-project Name
ESE-0501 Saung Naing Gyi (Kyaikhto)
TDC-54 Thanbyuzayat

TDC-58 Mawlamyine

Figure 2-9 Shortlisted Sub-Projects in Mon State
Source: The Preparatory Survey Team

11.Rakhine State

(1) Profile

Rakhine State is geographically bounded by Bangladesh and India and situated in the coastal area of Bay of
Bengal which is politically and economically important place for the country. The major economy of the
state is farming, fishery and transportation. Furthermore electricity supply is also the major concern for the
state.

For social and economic development of the state, improvement of farming and industrial area and all-round
development, reduction of poverty rate, achieving full electricity rate which is the most significant need of
the state, improving transportation routes, and creating job opportunities for the local residents are
undertaking in the state.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, both poverty rate in 2010
and rate of those categorized into chronic poor were higher than union’s average.

Vulnerable Groups: Farmers, fishermen, inhabitants of low-lying areas/riverbanks, fishpond owners, casual
laborers, Muslim community poor, fire-wood collectors: (Source: “Poverty, Food Insecurity and
Vulnerability: Issues and Strategies” (UNDP, 20007))

(3) Poverty Reduction and Infrastructure Development

With regards to the causes of poverty, the major problems are migrant people from Bangladesh who are
mostly jobless and also lack of job opportunities for local residents.

Rakhine state grows rice and other raw materials for oil. The production of rice is just enough for the state.
The oil is surplus exported outside the state and nearby countries.
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(4) Prospective Contribution to Regional Development

Rakhine State has rich resources from ocean and agricultural and mineral resources from mother earth. It is
stated in the NCDP that “agro-production” should be focusd as the main target for development. Rakhine
State is also highly expected to play a significant role as an international gateway, with a main beach tourism
utilizing rich and long coastline. One major development node at Sittwe and Kyauk Phyu is to be connected
with major cities through economic corridors for more enhanced trading and transporting activities.

TDC-1 (Sittwe) will be a major economic contributor to the development of State through the improved
network with other development centers of the country. ESE-0601 (Ann:Kazukain) will promote its stone
mining and agriculture industries, and the products will contribute to increased tourism and international
trading activities in Sittwe and Kyauk Phyu as well as along the coastline. ESE-0602 (Thandwe: Kyaunkgyi)
will strengthen tourism, fishery, pearl production and food processing industries (including potable water)
contributing to improved economic activities along the coast connected to Yangon.

Project No Sub-project Name
ESE-0601 Ann(kazukain)

ESE-0602 Thandwe (Kyaunkgyi)
TDC-1 Sittwe

Figure2-10 Shortlisted Sub-Projects in Rakhine State
Source: The Preparatory Survey Team

12.Yangon Region

(1) Profile

Yangon is the commercial city of Myanmar and it occupies 20% of the country’s GDP including service
sector. Yangon has potential for the economic development. By achieving its potential fully, it can create a
good opportunity for the country. By establishing industrial zones and trying to find ways to connect with
local production network, it can help the development of local community and infrastructure in rural areas.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, both poverty rate in 2010
and rate of those categorized into chronic poor were lower than union’s average.

(3) Poverty Reduction and Infrastructure Development
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Generally, Yangon regional is not suffered from any significant disasters. Since Yangon has many job
opportunities, people from all over the country migrants into the city. These people don’t have land and they
are considered as the major group in poverty people at Yangon.

(4) Prospective Contribution to Regional Development

There is no sub-project in the shortlist.

13.Shan State

(1) Profile

Shan is the largest State of the nation having agricultural production, tourism based on activities and trading
industry with China and Thailand. Due to its mountainous natural profile, it is not easy for power supply,
but water resource helps agro-production. There are three internal regions in the State and each has slight
different industrial activities, but Chinese or Thailand trading is the same view for the better development in
industry and economy of the State. Because, the indigenous tribe related conflicts still exists in the region
including national border and state border issues, the region has unrest condition. There are many natural
resources possibly utilized for primary industry as well as tourism sector, and infrastructure development in
wide range is in need.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 and
rate of those categorized into chronic poor were higher than the Union’s average, and the rate in rural areas
were much higher than the Union’s average.

Vulnerable Groups: People in high rainfall area, soil erosion area; households with malaria or HIV

(3) Poverty Reduction and Infrastructure Development

There number of communities and population without power supply thus weak industrial structure and less
job opportunity makes poverty increase in remote areas. Any infrastructure development that should
contribute those population in rural areas without proper infrastructure will make their livelihood better, thus
poverty reduction could be achieved. If SHS type power supply is provided to the villages, the people could
benefit night time for extra activities that may result in additional income generation and such, to change the
lives better.

(4) Prospective Contribution to Regional Development

Shan State is a major agro-product producer in the country, and the NCDP also identifies its importance to
develop “agriculture services.” At the same time, Shan State has a major advantage in international trading
because it is bordering China, Thailand and Lao.

In addition, the State also has a developed domestic network for goods transportation. The east-west
economic corridor ties the State to Mandalay, which is then connected to neighboring countries. Another
economic corridor ties Shan to Rakhine in the west. Knowing this, TDC-38 (Aungpan) is expected to further
develop agro-productions and social services delivering products and services to large center city of
Taunggyi (this is a project site of TDC-37 (Taunggyi), where major industrial productions are taking place.).
These townships are also linked to Meiktila market. Thus, many products from these townships could be
concentrated for mass-processing for international market trading through the economic corridor to China,
Lao, Thailand and others. Tourism industry among these areas will also be encouraged by the development
of economic corridor. ESE-0703(Kalow) is located near sightseeing areas where many hotels and restaurants
recently opened. Besides, road development along MoC-17 (Taungoo-LeikTho-TaDo-Hopone) will
contribute largely in interstate network in the southern Shan connecting the area to Bago and Yangon better
for transportation improvement, and MoC-22 (Han Myintmo-Myo Gyi-Yuar Ngan-Aung Pan) will enhance
north-south transoport network in the western Shan connecting large markets, such as Taunggyi and
Mandalay faster.
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The Sub-Project TDC-44 (Lashio) is located along the possible international trading route to China, and
agro-products from these areas will be packaged in larger quantity for Chinese market demand in addition to
the Lashio market itself. These townships are also connected with Phin Oo Lwin, which is a likely tourism
destination.

Project No Sub-project Name
Taungoo - LeikTho — YaDo -
Hopone Road

Han Myintmo-Myo Gyi-Yuar Ngan-
Aung Pan Road

MoC-17

MoC-22

ESE-0703 Kalaw(Heho)

TDC-37 Taunggyi
TDC-38 Aungpan
TDC-44 Lashio

Figure 2-11 Shortlisted Sub-Projects in Shan State
Source: The Preparatory Survey Team

14. Ayeyawady Region

(1) Profile

Ayeyawady Region is a delta region and very appropriate place for agriculture purpose. Fishery products are
also surplus in the region. Furthermore, there are beautiful beaches in Chaung Tha and Ngwe Saung beaches
can help the economic development of the region.

(2) Poverty Rate

According to the “IHLCA survey 2004-2005” and “IHLCA Survey 2009-2010”, poverty rate in 2010 and
rate of those categorized into chronic poor were a little higher than union’s average.

Vulnerable Groups: Fishermen, Fisheries workers, marginal farmers and agricultural workers, households in
flood prone areas (Source: “Poverty, Food Insecurity and Vulnerability: Issues and Strategies” (UNDP,
20007))

(3) Poverty Reduction and Infrastructure Development

Underground water in inland Ayeyawady consists of less salt content, so that underground water, rain water
and surface water are used for many purposes. The underground water in the area around Ayeyawady River
consists of high content of salt, so that several reservoir for rain water and surface water reserve are under
construction in the region. Since there is no water supply system installed, people in the area have to go to
water collection point and this task consumes valuable time and energy of people.
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(4) Prospective Contribution to Regional Development

Ayeyawady Region has both a high poverty rate and large number of poverty population, and thus job
opportunities need to be created through the infrastructure development. As the NCDP identifies,
Ayeyawady Region has a potential in “agriculture services” with its fertile land. Although the Region is
adjacent to Yangon Region, economic network is still weak and there is a plenty of room for improvement,
although there are several industrial zones developed in, for instance, Pathein for manufacturing industry. In
order to strengthen road network with Rakhine, the sub-project MoC-18 (Nga Thine Chaung - Gwa Road)
will be connecting areas for better transportation. The Regional capital of Pathein, with ESE-1201 and TDC-
28, will be equipped with better infrastructure which may contribute to the expansion of industrial zone and
the improvement of production. With these Sub-Projects, manufactured products will be distributed to the
surrounding localized markets. Electricity and water supply through ESE-1202 (Pyapone), ESE-1203
(Myaungmya:Pyin Village), TDC-29 (Myaungmya), ESE-1206 (Enme) and TDC-25 (Wakema) will reduce
housekeeping tasks such as water fetching, and increase time for more productive activities — especially
night time — which may bring additional incomes to individuals. Such changes in living environment would
contribute to additional job creation in the Region. Thus, there may be expanded production in agriculture
and fishery in many Townships.

Project No Sub-project Name

Nga Thine Chaung - Gwa

MoC-18
Road

ESE-1201 Pathein

ESE-1206 Einme

TDC-25 Wakema
TDC-28 Pathein
TDC-29 Myaungmya

Figure 2-12 Shortlisted Sub-Projects in Ayeyarwady Region
Source: The Preparatory Survey Team
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DRD-7064 | Nay Pyi Taw |Sein Pan Khaing TetKone TS SHS (S:0HH / M:OHH / L:147HH ) Mini-G:0
DRD-7065 | Nay Pyi Taw |Thar Yar Aye TetKone TS SHS (S:0HH / M:0HH / L:356HH ) Mini-G:0
DRD-7066 | Nay Pyi Taw |Ywar Thit Tet Kone TS SHS (S:0HH / M:0HH / L:289HH ) Mini-G:0
DRD-7067 | Nay Pyi Taw (Lel Pyin Ma TetKone TS SHS (S:0HH / M:0HH / L:340HH ) Mini-G:0
DRD-7068 | Nay Pyi Taw (Lel Za Pin TetKone TS SHS (S:0HH / M:0HH / L:205HH ) Mini-G:0
DRD-7069 | Nay Pyi Taw |Phat Than Taung Tet Kone TS SHS (S:0HH / M:OHH / L:605HH ) Mini-G:0
DRD-7070 | Nay Pyi Taw |[Hlwa Bone Tet Kone TS SHS (S:0HH / M:OHH / L:675HH ) Mini-G:0
DRD-7071 | Nay Pyi Taw [Nyung Pin Thar Lay Tet Kone TS SHS (S:0HH / M:OHH / L:143HH ) Mini-G:0
DRD-7072 | Nay Pyi Taw (Kyee Inn TetKone TS SHS (S:0HH / M:0HH / L:550HH ) Mini-G:0
DRD-7073 | Nay Pyi Taw [Mel Za Li Kyinn TetKone TS SHS (S:0HH / M:OHH / L:150HH ) Mini-G:0
DRD-7074 | Nay Pyi Taw |Let Pan Aint TetKone TS SHS (S:0HH / M:OHH / L:200HH ) Mini-G:0
DRD-7075 | Nay Pyi Taw |Thae Chaung Tet Kone TS SHS (S:0HH / M:OHH / L:140HH ) Mini-G:0
DRD-7076 | Nay Pyi Taw [Nyung Pin Kwin TetKone TS SHS (S:0HH / M:OHH / L:73HH ) Mini-G:0
DRD-7077 | Nay Pyi Taw |[Chaung Sone Tet Kone TS SHS (S:0HH / M:OHH / L:94HH ) Mini-G:0
DRD-7078 | Nay Pyi Taw |Mone Hnit OatTaRaThiRiTS SHS (S:0HH / M:0HH / L:212HH ) Mini-G:0
DRD-7079 | Nay Pyi Taw [Aung Tha Pyay OatTaRaThiRiTS SHS (S:0HH/M:0HH /L:125HH ) Mini-G:0
DRD-8001 Chin Ngal Bual TedimTS SHS (S:HH /M:0HH / L:0HH ) Mini-G:
DRD-8002 Chin Bwe Le TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8003 Chin Phai Za TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8004 Chin Dam Pi TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8005 Chin Twe San Zan TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8006 Chin Zing Pi TedimTS SHS (S:HH /M:0HH / L:OHH ) Mini-G:
DRD-8007 Chin Ta hual Khuai Nui, Dim Lo TedimTS SHS (S:HH /M:0HH / L:0HH ) Mini-G:
DRD-8008 Chin Khing Zan TedimTS SHS (S:HH /M:0HH / L:OHH ) Mini-G:
DRD-8009 Chin Zan Zawl TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8010 Chin Taung Sial TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8011 Chin Van Tek TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8012 Chin Twe Htan TedimTS SHS (S:HH /M:0HH / L:0HH ) Mini-G:
DRD-8013 Chin Twe Kyint Lwe TedimTS SHS (S:HH /M:0HH / L:OHH ) Mini-G:
DRD-8014 Chin Tat Lam TedimTS SHS (S:HH / M:0HH / L:OHH ) Mini-G:
DRD-8015 Chin Ping Pih TedimTS SHS (S:HH /M:0HH / L:OHH ) Mini-G:
DRD-8016 Chin Hauh Pi TedimTS SHS (S:HH / M:0HH / L:OHH ) Mini-G:
DRD-8017 Chin Lai Bung TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8018 Chin Khaw Sak TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8019 Chin He Le TedimTS SHS (S:HH / M:0HH / L:OHH ) Mini-G:
DRD-8020 Chin Than New TedimTS SHS (S:HH /M:0HH / L:OHH ) Mini-G:
DRD-8021 Chin Twe Bial TedimTS SHS (S:HH /M:0HH / L:OHH ) Mini-G:
DRD-8022 Chin Lei Dawh TedimTS SHS (S:HH / M:0HH / L:OHH ) Mini-G:
DRD-8023 Chin Ling Khai (Bung) TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8024 Chin Tung Zan TedimTS SHS (S:HH/M:0HH / L:0HH ) Mini-G:
DRD-8025 Chin Mual Pi TedimTS SHS (S:HH/M:0HH / L:0HH ) Mini-G:
DRD-8026 Chin Mual Zan TedimTS SHS (S:HH/M:0HH / L:0HH ) Mini-G:
DRD-8027 Chin Suang San TedimTS SHS (S:HH/M:0HH / L:0HH ) Mini-G:
DRD-8028 Chin Ling Khai (Zo) TedimTS SHS (S:HH / M:OHH / L:0HH ) Mini-G:
DRD-8029 Chin Mual Lum TedimTS SHS (S:HH /M:0HH / L:0OHH ) Mini-G:
DRD-8030 Chin Dim Pi TedimTS SHS (S:HH/M:0HH / L:0HH ) Mini-G:
DRD-8031 Chin Phu Nuam TedimTS SHS (S:HH/M:0HH / L:0HH ) Mini-G:
DRD-8032 Chin Zung TedimTS SHS (S:HH /M:0HH / L:0HH ) Mini-G:
DRD-8033 Chin Lo Phei TedimTS SHS (S:HH/M:0HH / L:0HH ) Mini-G:
DRD-8034 Chin Khai Kam TedimTS SHS (S:HH / M:0HH / L:0HH ) Mini-G:
DRD-8035 Chin Kim Lai TedimTS SHS (S:HH/M:0HH / L:0HH ) Mini-G:
DRD-8036 Chin Thal Mual (old) TedimTS SHS (S:HH/M:0HH /L:0HH ) Mini-G:
DRD-8037 Chin Val Bum TedimTS SHS (S:HH / M:0HH / L:OHH ) Mini-G:
DRD-8038 Chin Kam Ngai TedimTS SHS (S:HH /M:0HH / L:0HH ) Mini-G:
DRD-8039 Chin Kel Zan TedimTS SHS (S:HH/M:0HH / L:OHH ) Mini-G:
DRD-8040 Chin Zan Twe TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
DRD-8041 Chin Twe Tauh TedimTS SHS (S:HH / M:0HH / L:0HH ) Mini-G:
DRD-8042 Chin Gaw Sein TedimTS SHS (S:HH / M:0HH / L:0HH ) Mini-G:
DRD-8043 Chin Pat Zan TedimTS SHS (S:HH / M:0HH / L:0HH ) Mini-G:
DRD-8044 Chin Lan Zan TedimTS SHS (S:HH/M:0HH / L:0HH ) Mini-G:
DRD-8045 Chin Ka Ngin TedimTS SHS (S:HH / M:OHH / L:OHH ) Mini-G:
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5.1 Outline of Tanintharyi Region

Tanintharyi Region, which has an area of 43,328km2 in southern
Myanmar, is a long and narrow area of 580km long of north-south
extension. The population is approximately 1,700,000 (2009 yearly
bases), which is the 11th .largest among all 14 States and Regions
in Myanmar and accounting for about 3% of the country’s total
population. The Region is divided into three Districts - Dawei
District, Myeik District, Kawthaungy District - and consists of 10
township or 265 villages. It is also a home to Ethnic minorities such
as Bamar, Kayin and Mon.

Although Tanintharyi Region is not connected with national electric
power system (National Grid), electric power is supplied by local
diesel power generation by the private sector. This diesel-generated
power had been supplied by ESE in the past, but it became
impossible for ESE to continue it due to influence of a fossil fuel
price escalation. At present, the electric power supply by the diesel
generator through distribution lines, which was once owned by ESE,
has been continuing at each city/town unit by joint management of
an electrification association and/or ESE and private enterprises.

The Operation and Maintenance (O&M) of power facilities are
done by ESE, the private enterprises, and their joint management
organization, while the fee for O&M and facility administration,
which is paid by the electrification association etc., is collected by
ESE.

As shown in the schedule of National Grid expansion in the future
(Fig-3), the power line extension to Tanintharyi Region is planned
in 2017 onwards, but even if the National Grid is extended to Dawei,
capital city of the Region, within the specified timeframe, it is undecided when it can reach Ka De village in
Palaw township, which is the site of Ka De Small Hydropower Development Project.

Figure 5.1-1 Tanintharyi Region

Table 5.1-1 Project Features of Ka De Small Hydropower Station

5.2 Ka De Small Hydropower
Development Project

Ka De small hydropower development project
(hereinafter referred to as “Ka De project”) plans to
establish a new run-off-river type hydropower station,
which has an electric energy output of 3,200kw
(3.2MW) in Ka De village (about 10 km east from
Palaw township in Tanintharyi Region) to be supplied to
the whole Ka De village and Palaw township. If the
diesel-generated power Ka De village is currently
purchasing from private company was replaced by this
hydropower-generated one, the lives of villagers would
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be improved with easier access to and daily supply of electric power as well as with less financial burden by
lighting and heating expense.

This project generates power by use of the altitude difference of river slope of Ka De river, which is a natural river.
The main structure is a diversion weir installed in the river to take the water into the power-station, and a sand
basin created at a flat area near the diversion weir to remove floating soil and sand. The clean water obtained
through the main structure is led to a head-tank (water tank) through a concrete open channel. Then, it drops from
the head-tank through a penstock pipe (about 442m) and rotates a generator directly connected with water turbines
(Francis water turbine) in the power-station to generate electric power. After the generation, the energy-evacuated
water is discharged to the original river through a tailrace structures. It is planned that the generated power is
transmitted to neighboring sub-station at Palaw city through an 11kV transmission lines and then distributed from
the sub-station to Ka De village and Palaw city through 6.6kV distribution line of ESE property.

The annual electric power production of Ka De project is estimated to be about 13.5Gwh. Since this is larger than
the annual consumption, the rest will be sent to Palaw city. For DRD/ESE, there is an expected increase of
revenues by the selling of power and an accompanying revenue increase by transmission charge (wheeling
charge).

Open canal

Intake Weir

o

, Head

Power Station

Source: Google map, . . . .
Figure 5.2-1 project Bird’s eye view of Ka De

The present power tariff in Ka De village is 375 Ks/kwh (it was 450 Ks/kwh last year), which has been adjusted
according to the drop of heavy oil price (close to Ka De, there is also an area where it is as high as 700Ks/kwh.)
The power is supplied for about 2~3 hours/day on average and but not at the specified time every day. The
hearing investigation from the village chief and the villagers, who accompanied the second field survey by the
Preparatory Survey Team, revealed that they would be willing to pay 200Ks/kwh as power tariff if the
hydropower station started to supply electric power every day. This price, 200Ks/kwh, is about a half of the
currently paid and is already declared by Regional government.

Although hydropower development projects in Myanmar, most of which are large-scale, have been implemented
with the support of donors, they tend to face difficulties such as technical barriers and financial deficit in this
country. An ODA-based hydropower project like this is more likely to reduce poverty, contributing to the
mitigation of living gaps between city and village, and promotion of small- and medium-scale hydropower
developments for local energy.
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In addition, the promotion of this project will create employment opportunity for construction works, O&M, and
the facilities management after the construction is finished. With the ODA-based development model,
technologies that advanced countries have - ranging from planning, design and construction to O&M and
management of hydropower development — can be transferred to Myanmar.

Another advantage of the project would be its contribution to the prevention of air pollution, or the reduction of
CO2 emission. As being one of the renewable energy, hydropower generation is expected to be an effective
alternative to fossil fuel combustion from thermal power station operation such as diesel/gas/coal generation.
Moreover, the use of hydropower as renewable energy itself works as a way to diversify energy, thus contributing
to the reservation of energy security.

From the macro-economic point of view, the use of inexpensive hydropower energy with low price fluctuations
reduces the fossil fuel consumption and the import of fuel volume, thus contributing to the saving of foreign
currencies of Myanmar.

Dawei (Local

Ka De Small Hydropower
Project Site (P=3.2MW)

Figure 5.2-2 Project location
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5.2.1 Technology/measure
(1)Intake dam (diversion weir)

A concrete gravity dam with a height of 14m is provided for intake of the river water. With spillway, the free
overflow system is employed for flood control. In order to make sure that the required water volume are inleted
while preventing inflow of soil and sand into a waterway, a soil-and-sand flushing gate is provided near the intake.
The deposited gravel, sand and soil in front of the intake are flushed. In addition, a fish-pass (waterway) is
provided to allow the movement of underwater creatures such as fish so that the dam does not obstruct its natural
behavior, i.e. spawning.

(2) Intake

The intake is installed on the left-bank in order to inlet the necessary water volume for power generation
from the river into the waterway. It is composed of the following four things; (1) a trash boom installed
upstream the intake to trap driftwood, garbage, etc. flowing into the waterway; (2) a screen and the
accompanying trash-eliminating equipment; (3) an intake gate for extracting water for a prolonged period of
time for inspection/repair of the waterway and its related structures (the gate is also for controlling the inflow
volume in relation to the intake level and load fluctuation) and ;(4) a settling basin for precipitating and
removing in-flowed soil and sand.

(3)Waterway (water channel)

A waterway for inletting the water for power generation is running to the head-tank. The channel is
composed of a non-pressure channel and a canal-crossing bridge with the length of about 30m is employed at
a transverse section over the stream.

38



Ka De Small Hydropower

Expansion of T/L is expected 2017 Project Site (P=3.2MW)

Source: MOEP
Figure 5.2-3 Expansion Plan of National Grid Project

(4) Head-tank

The head-tank is located at a connecting point of the water channel and the penstock pipe. This is to prevent
adverse effect to the headrace, penstock pipe, water turbine, tailrace structures, etc. which can be caused by
water hammer pressure due to load fluctuation or by water volume variation. The head-tank is composed of a
gate, a sand flushing gate, a screen, trash eliminating equipment, an air vent and incidental equipment such
as a water-level gauge and alarm device, etc.

(5) Head-tank spillway

It is facility for discharging overflow water from the head-tank to the river. The head-tank spillway is
composed of overflow weir and concrete chute with a pranging pool.

(6)Penstock

An exposed steel pipe waterway with the length of 442m, usually called as penstock, is installed on a
mountain slope in order to lead the water from the head-tank to the water turbine. A bent portion of the
penstock is fixed by concrete anchor blocks, and a straight portion between the anchor blocks is supported by
a concrete saddle.
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1
No main power supply facilities exist in ——
Tanintharyi as of 2013. It is still same situation

S : MOEP
ource Figure 5.2-4 Power Supply Facilities in Myanmar

(7) Power-station

The power-station is of open-air ground type. It is composed of a main machine room for the water turbine
and generator, a switchboard room, an auxiliary equipment room for storing attached devices etc., a control
room and an outdoor switchyard. A horizontal-axis Francis water turbine and a synchronous generator are
installed in the main machine room.

(8)Tailrace structures

Tailrace is a waterway for leading the water released from the water turbine to the river. The tailrace
structures are composed of an after-bay, a tailrace channel (open canal) and a tailrace outlet.

5.2.2 Alternative Study

(1) Development of Thermal Power Station

Since Myanmar does not produce fossil fuel, a thermal power station (having an output of about 2.4MW)
equivalent to the project (a run-off-river power-station having an output of 3.2MW) can be explored as the
alternative. However, the supposed amount of thermal power produced will be the same as the one currently
supplied to the Palaw/Ka De power grid. This means that the condition of power supply of people in Palaw city
and Ka De village will remain unchanged and high power tariff still come upon electricity consumers.

(2) Construction of Power Station of Non-Hydropower Renewable Energy

As an alternative to hydropower, other types of renewable energy (wind power, PV, biomass, etc.) might be the
possibility in Myanmar. Although some of them could be locally produced, the geographical condition of Palaw
city/Ka De village is said to be generally unfavourable for these. Specifically, its mountainous location provides
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insufficient sunlight and very little place suitable for installation of PV unit, and fuel for biomass power
generation cannot be sufficiently obtained. Furthermore, at present, it is well known that the construction cost of a
PV or biomass power station is higher than that of a thermal or hydro power station.

(3) Continuation of Present Condition

This means that the same amount of electric energy supplied from the project will be supplied from national
power grid if the project is not implemented. Unfortunately, the expansion schedule of national power grid to
Palaw city/Ka De village is expected on 2020 afterward. Therefore, people in Palaw city/Ka De village will
continue to bear high power tariff and they will be very difficult to improve their living-hood by then.

Since power demand in this area has been increasing every year, it is obvious that new power -stations such as
diesel generation, which will make cover the deficit of power supply, will be constructed one after another.
Accordingly, it can be said that the continuation of present condition is very difficult as an alternative plan for this
project.

5.2.3 Investment analysis

(1) Inspection of optimal analysis method

There are three different analysis methods as follows;

@ Cost comparison method,
@ Comparison with alternative investment plan, and

@ Index-based confirmation.

(2) Selection of optimal analysis method

The most suitable method is selected from the above-mentioned three analysis methods.

The cost comparison method (D is to national grid power by revenues from selling electric power is not suitable.
Because national grid power has been received subsidy from government, Ka De project cannot receive the
subsidy when national grid would be expanded to this area.

Comparison with alternative investment project @ is not preferable because the alternative project such as diesel
generation is not appropriate due to high power tariff. Therefore, the index-based confirmation ) is the most
suitable. The purpose of Ka De project development is to ensure an opportunity to supply the power to the people
in Palaw city/Ka De village with reasonable price. When making decision on investment to the project, project
developers are requested to take the power market, legal regulations and investment effect to infrastructure
projects other than the projects into consideration.

The most comprehensible index for investment decision making is the tariff of the electric power compared to
current it which the consumers are born at present.

The present power tariff at Palaw city/Ka De village is 375Ks/kwh as of 2015 (this price had been lowered from
450Ks/kwh due to the drop of fuel market last year). The local government of Tanintaryia state has declared to
reduce the power tariff from ongoing power tariff to 200Ks/kwh when Ka De project will start commercial
operation. For instance, the power tariff (as of 2015) with an application of tariff escalation with an annual rate of
2% accounts for 375Ks/kwhx(1+0.02)* = 406Ks/kwh which serves as the power reference tariff (as of 2020) as
the commissioning year of Ka De project. Therefore, when Ka De project starts its generation, the applied power
tariff would be half price of ongoing it.

(3) Index calculation and comparative inspection
The levellized generating cost over the life period is calculated through financial calculation.
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Project developers’ funds (capital)

Borrowed money of the project (borrowing period and borrowing interest rate)

Discount rate applied to the project

Operation, maintenance and management costs (percentage with respect to project cost is applied)
Power sales cost

Taxes

Financial calculations obtain the internal ratio of return, present value, return on equity, weighted average cost of
capital etc. applying the data as shown below.

5.2.4 Calculations of internal ratio of return, present value, return on equity and generating tariff

etc.

(1) Weighted average cost of capital (WACC) expected

Expected WACC

= After-tax return on equityxCapital ratio + (1 — Capital ratio)xDebt interest rate= 7.52%

Table 5.2-1 Financial calculation data

Description Unit Numeric value
Total project cost Million Ks 9,480.40
Interest rate during construction period % 0.01
Debt amount Million Ks 8,058.49
Tax rate % 20
Debt interest rate % 0
Repayment period of debt? year 40
After-tax return of equity(ROE) % 47.8
Operation period year 40
Operation and maintenance coefficient % 1.5
Wheeling charge Ks/kwh Included in tariff
Escalation rate of O&M %/year 8
Initial tariff as of 2020 Ks/kwh 200

(2) Levellized generating cost

The levellized generating cost for life period of 40 years is 105.8 Ks/kwh which is lower than the current
generating cost of diesel generation which would be estimated about 406x1/3=135Ks/kwh as of 2020. Therefore,
no investment barriers are seen for the project implementation.

2 Grace period of 10 years is included.
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In case of discount rate were weighted average cost of capital (WACC), the levellized generating cost would be
85.58Ks/kwh which means as the minimum levellized generating cost. This means that the invested capital could

be recovered.

Table 5.2-2 Sensitivity analysis for FIRR

Item Generating cost FIRR
Case Ks/kwh %
a)Basic case 105.8 7.70
b)Project cost (10% increase) 115.1 6.30
c)Annual output(10% decrease) 118.1 6.00
d) b) + c) happened at the same time 128.5 4.70

(3) Sensitivity analysis

Sensitivity analysis has done for the following cases:

The generating cost does not exceed the electric power reference tariff generated by diesel generation as
200Ks/kwh in all cases and Ka De project comes into attractive (resulting no investment barriers in).

(4) Calculation sheet of FIRR

Table 5.2-3 Financial Terms

* 1) Repayment period of 30 years in Table-3, the borrower will make repayment with principal and interest. It does not include
grace period of 10 years in which the borrower will pay interest only.
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Table 5.2-4 Disbuesement of Project Cost

* 1) Construction cost includes 5% of VAT(value added tax).

*2) Disbursement on 2020 means the release of retention money.
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Table 5.2-5 Asseumtion on Financial Analysis (Operation Period : 40years)
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Table 5.2-6 Project Cashflow Statement

(Base case)
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Table 5.2-7 KaDe Mini-hydropower Project Cost (Operation Period : 40 years)
(As of 2015)
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Table 5.2-8 Imprementation Schedule for Ka De Mini-hydropower Project

% 1)The best timing of commissioning date is at the end of dry season, namely the beginning of rainy season on June. Therefore, this construction schedule
should be squeezed for the total of 3 months from the viewpoint of revenues. The writer thinks that the squeeze of construction period shall be possible.
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5.2.5 Barrier analysis

There are various hurdles in addition to the above-mentioned investment barriers and these hurdles hinder
development funds procurement.

In general, investigation and construction of hydro power station require a large amount of labour, time and
cost in comparison with the construction of a substitutable thermal power station of the same scale, and the
payback period is longer than other projects. For these reasons, hydropower developments are not attractive
for investment. DRD does not have experiences of hydropower development yet and therefore approval
acquisition, coordination between interested parties and environmental assessment etc. require a large
amount of labour, time and cost.

Each individual risk related to investment hurdles will be explained below.

(1) Country risk

In Myanmar which is blessed with favourable topographical and geographical conditions (precipitous
terrains and plentiful hydropower resources), large- and middle-scale hydropower developments have been
implemented by Ministry of Electric Power (hereinafter referred to be “MOEP”’) with the support of donors
since the '50s.

Ka De project is not subjected to development by MOEP that could obtain development funding from
international financial institutions. Furthermore, investment hurdles exist also for private investors, making
the project difficult to implement. In spite of a small scale and small revenues, this project requires a large
initial investment cost and a long payback period, which are reasons why the project has not attracted
investors' interest.

Uncontrollable risks for these project developers include the country risk, exchange risk, electric power sales
and the like. However, when the project was approved as an ODA-based project, an ODA schemes are
ensured thus alleviating following investment hurdles.

Electrical equipment such as the water turbine and generator with the high degree of technology is procured
from advanced nations (equipment procured from developing countries are inferior to the reliability). ODA
money (hard currencies such as Yen) can be applied as repayment funds, alleviating the exchange risk for
debt repayment and simultaneously making it easier to make an equipment supply contract.

Creation of social and economic benefits also promotes the participation of private participants (private
investors) who can make full use of new technologies from advanced nations.

(2) Access to the project site

This project site is located 10km east from Palaw city. The access road to the project site with the length of
about 11km will be planned and constructed by local government shortly. Therefore, this cannot be a risk for
project implementation, though thermal power generation is comparatively easy to access.

(3) Drought risk

This project is a hydropower generation project, and a drought risk may be uncontrollable. On the other hand,
development of thermal power station has a fuel procurement risk (price increase, securing of material
handling way, production stop, etc.). Therefore, it is said that the drought risk specific to a hydropower
generation project can be a fuel supply risk.

(4) Rights-and-duties prosecution risk

Since hydraulic equipment of the project is produced by order and therefore has low versatility and
furthermore is laid with concrete, carrying out and reselling is difficult (in other words, the hydraulic
equipment has no potential for diversion). In the contrary, it is said that the turbine and generator of thermal
power station are easier to withdraw and move than the hydraulic equipment. Therefore, the rights-and-
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duties prosecution risk in the event of default on an obligation of the project is larger than thermal power
station.

(5) Risk that the project is not approved as an ODA project

If Ka De project is not approved as an ODA project, the project is least likely to be implemented and new
thermal power station is likely to be implemented or continuation of present condition is staying on.

Therefore, if the project is approved and implemented as an ODA project, it becomes possible to alleviate
"Country risk".

5.2.6 Technical hurdles

As mentioned in investment barrier, MOEP will be assigned to hydropower developments with an output of
more than SMW or over. DRD has no background in planning, design and construction of hydropower
development. In particular, DRD has no experience in power generation planning, structure design,
construction, quality control, and operation and maintenance related to hydropower, which serve as technical
hurdles for development potential®.

Each individual risk related to technical hurdles will be explained below.

(1) Civil engineering technical risk

This project generates the electric power by use of the altitude difference by the river slope of a natural river.
A diversion weir is installed in the river to take the water, and a settling basin is installed at a plain land near
the diversion weir to remove floating soil and sand. The clean water is led to a head-tank (water tank)
through waterway made concrete open channel. The water drops from the head-tank through a penstock pipe
(about 442m) and rotates a generator directly connected with a water turbine (Francis water turbine) in the
power station to generate electric power. The water that evacuated energy after power generation is
discharged to the original river through a tailrace structures. Furthermore, in the case of a run-of-river power
generation, the water volume used for the water turbine (turbine output) is automatically controlled in
relation to the fluctuation of the river flow. Therefore, if the turbine suddenly stops from any cause, the water
is safely discharged into the river through a head-tank spillway provided with head-tank.

Civil engineering technologies applied to the project largely differ from those applied to thermal power
station, and therefore it is difficult to simply compare technical risks. Since the above-mentioned
hydropower technologies applied to the project has a history of 100 years or longer and accordingly high
degree of technology, it can be said that there are few indefinite technical factors unlike thermal power
generation. Therefore, generally there are few technical risks.

(2) Delay of work risk

It is said that construction of a hydropower station requires about twice as many work periods as a thermal
power station of the same scale. An increase in construction costs by price escalation occurring in the
difference between processes and change of electric power tariff by change of social and economic situation
are uncontrollable risks for the project.

In Myanmar, large- and medium-scale hydropower development technologies have been transferred and
accumulated for several years. Technical hurdles of the project can be alleviated by applying these
technologies. DRD as main development body does not have an experience in maintenance, management
and operation of small-scale hydropower generation. Although DRD receives technology transfer related to
the maintenance, management and operation under acquisition during large- and medium-scale hydropower
development, DRD can perform maintenance, management and operation of the project. Therefore, it can be
said that technical hurdles that hinder the implementation of the project can be alleviated.

3 MOEP provides state-of-the-art technology
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5.2.7 Institutional hurdles
Myanmar government has been promoting the use of renewable energy from the viewpoint of electrification
promotion in local districts; concrete measures for promoting development support related to the use of
renewable energy depend on donor support. Therefore, if donor support cannot be obtained, renewable
energy is not used in reality.

If the project is approved and implemented as an ODA project, this has not served as institutional hurdles
that hinder the use of renewable energy.

Although the above-mentioned investment barriers, technical and institutional hurdles hinder the
implementation of the project in reality, some hurdles (for example, country risk) can be alleviated if the
project is approved and implemented as an ODA project. It is known that various barriers and hurdles exist
in the implementation of the hydropower project, and it is difficult to remove all of the above-mentioned
barriers and hurdles through an ODA project. Specifically, it can be said that the above-mentioned barriers,
hurdles and risks are to be borne by every project in project implementation.

Barriers that hinder activity and attainment of proposed project arise in the case of project implementation.
Specifically, if the project is not implemented, it is thought that one of the following three project
alternatives is likely to be implemented.

Thermal power station construction is likely to be performed and rarely subjected to the above-mentioned
barriers and the attainment is not hindered.

Construction of power stations using non-hydropower renewable energy is subjected to the above-mentioned
barriers and the attainment is likely to be hindered.

Continuation of present condition without project implementation means that the present condition will
continue and is not subjected to the above-mentioned barriers.

Among these project alternatives, (3Continuation of present condition without project implementation is
most likely to serve as alternative.

Above three alternative projects means that power tariff would still high and would not introduce poverty
reduction and rural development. This is the reason why Ka De project is expected to approve and
implement as an ODA project.

5.3 Organization chart

Fig-6 shows preferable organization chart for the period of project implementation and
operation/maintenance.
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Figure 5.3-1 Organization chart of Ka De project
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5.4 Conclusion

In this field survey, the villager (village people who accompanied with village chief) of Ka De village were
sounded about the power tariffs of 200Ks/kwh. Since in the old days the electric power supply was
performed (distribution line is coming) in Ka De village, they feel a lot of pains such as to use telephone and
to watch TV etc., due to no power supply at present.

Crossing the river on the way Dam site Survey menbers

Image 5.4-1 Reconnaissance survey of Ka De project on 13t Oct. 2015

They say that power supply is sometimes carried out with about power tariff of 400kyats/kwh. If power
would be supplied by small scale hydropower, they are willing to pay power charge because of the tariff with
1/2 of the present charge. Moreover, they will fully cooperate for the construction of small scale hydropower
station.

In this area, there are dotted sites for promising of hydropower development which is domestic renewable
energy. Moreover, this area is close to large power market, easy to access to project site and short distance to
new transmission line. We think that the development of Ka De small scale hydropower using like this great
natures will introduce expansion of power supply area (rural electrification), improvement of life standard
and regional improvement as poverty reduction.

In Myanmar, large scale developments of hydropower have been done, and many farmers had lost and been
kicked out by the construction of large scale development. Then, generated electric power has been sent to
big cities, and no benefit had been brought to farmers (Electric power development which was carried out by
Japan's post war compensation in the 1950s has been also one of them).

There are mountains and rivers in the Ka De village in which this project is located.

Small scale hydropower will inherit mountains and rivers in the Ka De village in the next generation, and is
local-supply-and-local-consumption type of energy which shall protect the area.

Since the output of Ka De hydropower is small, making exiting economic progress with introductory of this
small scale hydropower will be unreasonable, but Ka De villagers are expecting the support which does not
expand gaps of living standard. The Ka De project shows feasible financial features for the project
implementation such as FIRR(7.70%) and levellized generating cost (105.8 Ks/kwh) for base case, and
various sensitivity analyses also indicate preferable indices in its life period of 40 years from the viewpoints
of economic analyses. As Ka De project is small scale hydropower project, it has little risk of being
influenced by inflation from finance aspects when project started operation. Namely, it is judged as the non-
recourse loan project which can be repaid with the revenues from the project, and is a bankable investment
project.
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5.5 Reference materials from MOEP
1) Demand forecast until 2030
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2) Existing power facilities including IPP
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) shows power capacity operated by
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4) Future expansion plan of transmission line as of 2020
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5.6 List of interviewees as of 12" and 13" October, 2015

Tanitharyi Region Government
Chief Minister

Ministry of Tanitharyi Region Development
Minister

Tanitharyi Region Development Committee

Director
Administration section Engineering Section
Deputy Director (1) Deputy Superintending Engineer (1)
Assistant Director (1) Executive Engineer (1)
Staff Officer (3) Assistant Engineer (1)
Deputy Staff Officer (4) Sub Assistant Engineer (3)

Mr. Myat Ko  Thanintharyi Region  Cheif Minister

Mr. Win Swe  Thanintharyi Region =~ Minister

Mr. Thet Paing Tanintharyi DRD Director

Mr. Khin Lay  Tanintharyi ESE Chief Engineer 098762323

Mr. Hla Tun Yangon Local Consultant Engineer 09972634448
Mr. Tin Thein Tanintharyi Ka De village Chairman of Ka De Village
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5.7 ENVIRONMENTAL AND SOCIAL CONSIDERATION

5.7.1 Scoping Results
The result of scoping for Ka De Mini Hydropower Station is shown in the below Table .

Scoping Results of Ka De Mini Hydropower Station (Tanintharyi Region)

Impacted Item on
JICA Guidelines

Rating

Pre/ During
Construction

Operation
Phase

Reasons of the Rating

Pollution

Air pollution

Construction phase: Some negative impact is expected due to the
increase in traffic number in access roads. And temporary negative
impacts are expected on air quality due to the use of construction
machines and equipment.

Operation phase: Extent of impact is unknown at this stage. Some
negative impact is expected due to the increase in traffic number in
access road. However, expected impact is limited because the site is
located in mountain areas.

Water pollution

Construction phase: Turbid water may be generated by earth works.
Additionally, organic polluted water may be discharged from base camp.

Operation phase: Extent of impact is unknown at this stage

Waste

Construction phase: Construction waste such as waste soil and cut trees
are expected. Additionally, domestic waste and night soil may be
generated from construction base camp.

Operation phase: No impacts are expected

Soil contamination

Construction and Operation phase: No impacts are expected.

Noise and vibration

Construction phase: Noise generation is expected due to works of
construction machines and equipment.

Operation phase: Extent of impact is unknown at this stage. Noise
generation is expected because of the increase in traffic number and
travelling speed. However, the expected impact is limited because the
site is located in mountainous or rural areas.

Ground subsidence

Construction and operation phase: No impacts are expected since
activities which cause ground subsidence are not planned.

Odor

Construction and operation phase: Extent of impact is unknown at
this stage. Offensive odor may be generated by using generator.

Bottom Sediment

Construction and Operation phase: Extent of impact is unknown at
this stage.

Natural environment

Protected area

A-/B- C

Construction and operation phase: There is Tanintharyi National Park
around 20km at east side of the site where endangered species inhabit.
As cutting of many trees is expected, some negative impact is expected.

10

Ecosystem

A-/B- C

Construction and Operation phase: There is Tanintharyi National Park
around 20km at east side of the site where endangered species inhabit.
As cutting of many trees is expected, some negative impact is expected.

11

Hydrology

Construction and Operation phase: Extent of impact is unknown at
this stage. During construction, some negative impacts are expected at
the target river (Kade river).

12

Topography and
geology

Construction and operation phase: The extent of impact is unknown at
this stage. Cutting land is expected in constructig access road. However,
notable topography and geological sites are not located in the project
area and the impact is limited.

232



I i Rating
mpacted Item on .
No JICA Guidelines | Pre/ During | Operation Reasons of the Rating
Construction| ~ Phase
Pre-Construction phase: No resettlement is expected but land
13 Involuntary B— D |acquisition is expected.
resettlement | | L]
Operation phase: No impact is expected
Construction phase: Extent of impact is unknown at this stage
14 | The poor D Bt ]
Operation phase: Few impacts are expected by using water.
Indigenous and Construction phase: Extent of impact is unknown at this stage
15 . D B+ ]
ethnic people Operation phase: Few impacts are expected by using water.
Local economy Pre-construction phase: Extent of impact is unknown at this stage
16 | such as employment D B+ oo S
and livelihood Operation phase: Few impacts are expected.by using water.
Land use and Pre-construction phase: Extent of impact is unknown at this stage
17 | utilization of local C D S S et
Operation phase: No impacts are expected.
resources
Construction phase: No impacts are expected.
18 | Water usage D Bt ]
Operation phase: Few impacts are expected by using water.
Pre-Construction and Construction phase:
- Existing social Traffic restriction might give impact on the access to emergency services
§ | 19 | infrastructuresand | B— | B+ |and social infrastructure (e.g. school, hospital etc). |
g services Operation phase: Few positive impacts are expected (e.g. improvement
- of access to social services etc.).
=
% Social institutions Construction and operation phase: No impacts on social institutions
'g such as local such as local-decision making institutions are expected.
3 |20 . . D D
decision making
institutions
)1 Misdistribution of D D Construction and operation phase: No misdistribution of benefit and
benefit and damage damage by this project is expected.
” Local conflict of D D Construction and operation phase: No local conflict on interests is
interests expected.
23 | Cultural heritage D D Pre-Constlju‘c.tion, construction and opera.tion phase: Religious and
cultural facilities are not observed at the project site.
Construction and operation phase: Some impacts (i.e. landscape
24 | Landscape B— C change) are expected by the construction of power plant and installation
of water pipe line.
25 | Gender D D Construction and operation phase: No negative impacts specifically
on women are expected.
26 | Right of children D D Cons?ruction and operation phase: No negative impacts specifically
on children are expected.
27 Infectious diseases D D Construction and operation phase: No impacts are expected
such as HIV/AIDS
28 | Labor environment D D Construction and operation phase: No impacts are expected.
Construction phase: Construction vehicles may use existing local road
£ | 29 | Accidents B | C|nearresidentialareas, fhus the number of afflc accident may inerense. |
© Operation phase: Extent of impact is unknown at this stage
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I i Rating
mpacted Item on .
No JICA Guidelines | Pre/ During | Operation Reasons of the Rating
Construction| ~ Phase
Cross boundary Construction and operation phase: No impacts are expected.
30 | impacts and climate D D
change

Note) Rating:

A+/-: Significant positive/negative impact is expected. B+/-: Some positive/negative impact is expected.
C: Extent of impact is unknown at this stage D: No impacts are expected.

Source: the Preparatory Survey Team

5.7.2 Ka De Mini Hydropower Station Project
As shown in the previous table about environmental scoping, there are some concerns raised over the
environmental impact of the Ka De mini hydr power station (DRD-8001) project.

The primary concern is that the project site is located around 8 km (at the closest point) north of the
Tanintharyi National Park, a demarcated national park whose main purpose is habitat conservation.
International NGOs, such as Fauna and Flora International, have been quite active conducting surveys on
ecosystem or biodiversity conservation activities in the Park (see Table 9-3-5). Given the environmental
significance of the Park and its proximity to the project site, the project is considered to be located in the
following Sensitive Areas or/and Natural Environment of Appendix -3 of the JICA guidelines (2010).

< Sensitive Areas>
National Parks, nationally designated protected areas
Primary forests or natural forests in tropical areas
< Natural Environment >
Habitats with important ecological value (mangrove wetlands etc.)
Habitats of rare species that require protection under domestic legislation, international treaties etc.

In addition to this, the MoNREC does not seem to have management plans of this Park even though the Park is
nationally-owned. From the viewpoint of project feasibility, some of the necessary data to determine the project’s
environmental and social impacts, such as a layout plan of surrounding facilities, are either unclear or insufficient.
Given all this, the project falls into the “Category A” and thus it is eliminated from the shortlisting process (see
the Section 3.2 for the Evaluation Method).

Table 9-3-5 Mammal in Tanintharyi National Park Recorded in Camera Trapping

No Common Name Sciencetific Name TUCN Status ¢
1 Dusky Langur Trachypithecus obscurus Near Threatened
2 Long-Tailed Macaque Macaca Fascicularis Least Concern
3 Southern pig-tailed Macaque Macaca Leonina Vulnerable
4 Sun Bear Helarctors malayanus Vulnerable
5 Yellow Throated Marten Martes flavigula Data Deficient
6 Small Toothed Palm Civet Arctogalidia trivirgata Data Deficient
7 Small Asian Mongoose Herpestes javanicus
8 Leopard Panthera pardus Near Threatened
9 Tiger Panthera tigris Endangered
10 Clouded Leopard Neofelis nebulosa Vulnerable
11 Jungle Cat Felis chaus Least Concern
12 Asian Elephant Elephas Maximus Endangered
13 Asian Tapir Tapirus indicus Endangered
14 Eurasian Wild Pig Susscrofa Data Deficient
15 Lesser Mousedeer Tragulus kanchil Least Concern
16 Red Muntjac Muntiacus muntjak Least Concern
17 Sambar Rusa unicolor Vulnerable
18 Gaur Bos frontails Vulnerable
19 Southern Serow Capricornis samatraensis Vulnerable

20 Rodent spp.

234



21 Malayan Porcupine Hystrix brachyura Data Deficient
22 Brush-tailed Porcupine Atherurus macrourus Data Deficient
23 Chestnut-headed Partridge A.cambodiana Least Concern
24 Red Jungle Fowl Gallus gallus Data Deficient
25 Bat spp.

26 Heron Spp.

27 Dove spp.

28 Unknown bird spp.

29 Lizard spp.

Source: The Environmental Conservation Department

Note : IUCN stands for International Union for Conservation of Nature
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