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1. MBI

ARIE T \__iTTLT%tL%&UﬁL®ﬁ%ﬁ \ZDWTC, FDOFELTAMRENE 2 5 72
RN SRS 5, BIRICIT, FER—2ADF v v a7 o —lES X MERNEINEGEE (FIRR)
%%mb\K$%®M%%&%ﬁﬁ%ﬁmowfﬂﬁﬁéo

1.1 ERERICHRDIUBIWN

111 HERE

WATEHE IR S S EEO 2 S LT, BREUERSNAHBICHERESNS LD L
T5, £ a2 KkR3IZONWTIE, A7 a1 O BP@ITHMM & RO AR 2R
45, #7.1.1 KO 2 IR IRRER~T,

£1.1.1 £TL a0 1 HEHKR

Tariff each section S: 5, H: 20 S: 15, H: 60 S: 20, H: 30
Total No Use of Bypass S:5,H: 20 S:5 H: - S: 20, H: -
Total: Use Bypass S:-,H:- S: 20(5+15), H: 80(20+60) S: 35(20+15) , H: 90 (30+60)

- All traffic pass and pay for Non Bypass Routes (initial phase and 4lane )

Heavy Traffic be obliged to use Bypass, Small Cars can select either (assuming 20% use it).

Only Traffic passing Bypass pay for additional tariff for the section. « Considering fairness between
users of Bypass and Initial Phase Road and Recovery of higher Cost of Bypass

No Bypass Sections Bypass Sections (~2029, 2030~)
Small Pay 5 (~2029), 20 (2030~)_ w Total for Bypass no-User: 5, 20

dditi |
car no additional pay

Bypass: pay 15 .. lotal for Bypass User: 20, 35

) Pay 20 (~2029), 30 (2030~) Bypass: Pay 60 ]
Heavy Traffic = > Total : 80, 90

£1.1.2 73 2RUVIHERR

Tariff S: 5, H: 20 S:20, H:80 S:35, H:90

1.1.2 Z0thDRTREME

o (EEKHAR L OGRM: : R 1.0%., (HIEWIM 30 4F (10 D EEIFE )
o [HOUBE&HE:30% (F-77L. g7 =— X1EKIT 10%)

1.1.3 BAFBoMER

FT13IONERE T, 7 a v 1 OERERELEL Y, W TAH a2, 7
33 EVWIERETH D, —INCRAEENFEL T HER21X. Equity IRR 1% 20%LL L

NDUELEbONTEBY, LELWEESERREAFLRY 7 he—r0&E NIV AT ay 10F
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BOT i X COHFEEDWREMERNH D, — . A7V ar 20847 a1 LREERED Equity IRR
L9 TR, OBe%E 1.6 512750, ORFEED 40% BN O DR E T D005
HRNETH D, £, A7 a2 K3, BIEOa By v a VB EORARE RE B
STWDHEDIT, TOFEIITRFIN N D Z ENBESND, LT, A RIOMBSITE
ENbiE, A7 a1 DPRBBIENRETHLEF X D,

£1.1.3 EREBHIHRIHMBITER

_ FIRR Equity IRR Remarks (Possibility of less Government Burden)

Option 1 8.21% 19.67% With ambitious tariff and low borrowing cost, there is
possibility for BOT to be realized. (Other risk sharing
mechanism may be required.)

Option 2 6.95% 11.45% Less than level of BOT, additional measures are
required (tariff up, Budget Support, etc.)
Option 3 4.49% 7.16% Huge Cash Short (USD 208 mil.) and Unfeasible as a

Private Project

Measurements for Option 2 to be Tariff Up Tariff needs “ X 1.6” of the above level

o .
same EIRR level (19%) of Optionl Subsidy 40% of Total Construction Cost

1.1.4 RRESH

RIE LT AR SRAEDZA LT 56 OB RE R~ DB 2 o+ 5, 2t &8 2 fIEIT0eF],
QFEE, OAD3IOTHD,

SR Z AR —2 1%02 5 5% F TELE 72546, Equity IRR I% Optionl T 19.33%75H
11.89%I2F TIE R, Option2 Tid 11.45% 705 7.99%I2F TR F L, FEORREMERMRIZ DI
IHMEESF TCOMENRRKRENERTHDL Z Enbnd (M7.1.1 %),

25
—#-Option 1
< 20 Option 2
S
x 15
@
210 -
>
O
I}
5
0 . : : . .
1% 2% 3% 4% 5%
Base Case Interest Rate

711 BRESHF (EF)

F7o, FEEENAE 5% T ORI HT-5E D Equity IRR &L A[X 7.1.2 1[Z7r7, Equity
IRR156% % & DD RLETH L WA 16%I8, FHEE 20%HE THRE IR %2 FHElD 2 & n3bh
Do FTo. WA, FEELED 10%T DT D & FRICEE SIS TREIZ Z L2720, Zh
DT 5 U AV ERPMETH D,

7-2



I ¥ >~ —[H T ESEE A P AR

1.2 $EZEEDI-

Equity IRR

20

18

16

14

12

10

=@=Revenure Base Case

== Revenue -5%

==@==Revenue -10%

== Revenue -15%

0%

5%

10%

15%

Change in Cost

X712

e DB

20%

== Revenue -20%

BRESH (EXERVIRA)

FA SRR BRI I3 T~ 2 8hE OB AL, SHEFEICET 22K evEEFHEzE 2 X, ¥ U=
—SEZ NS HFEERA L, FENRIADD LI ISR BETEASND Z ENLEE LY, Lz
MDoT, WATH 2030 FFRREDEANEEIND, T 2T, 2030 FFLEIZH T = —~T1 L F
¥ 7 U BICEGENE A SN TG O T ISR 2, BE RO I LiuX, 2041
FITIET 7 B AERORBEN 4 HROREZHZHZ LIZRhoTEY ., ShEH D WX
BOBENLETHD, 2T, $HEZEDTZMEGITEZLLTO 3 7 — R 250\ TEfET 5,
Case 1 : JHEE D 4 H b %2 2030 4F, $55E % 2040 4F 128 (i
Case 2 : $kiE % 2030 I8, 2040 FFOEEE O 4 #iL
Case 3 : ki LB D 4 H{b %A 2030 FIZ RN S

1.2.1 AiREHOEE

(1 FEFA

4 BRI U IOEROTETRR R Z AHWT, E
BET D, £7.21, K122 1 CEMEOREDOFRE TR OCLEETREZRT, 1 FIHS7Y
OFFRHE, Bk TR OEY Th 2.

® 54 : 3TEU/f X 20 ii=60TEU/I|H#

® fit%& : 60 NJ/ifij X 10 i x0.6 (CE¥FEER) =360 A/FI|H

KFRELD 20% 1S PRE IR L 72 B DILAZ

#1721 HREOFETFH (EW)

2030 4 2040 £ 2050 4 i *
o7 v E% (A/R) 3,400 6,800 9,200
a7 @i (TEU) 6,800 13,600 18,400 | 2 TEU/&
PhE~D YT b 1,360 2,720 3,680 | 20% 73 7 b D EARE
VEEATHEEE (EI/H) 23 46 62 | 60 TEU/¥I|H#

g

GLEEil

7-3



3 v —[H AR I ARAE - R

£1.22 HEOFETR (RE)

2030 4 2040 £ 2050 4 i *
HFEHEAEH (&/H) 7,800 8,400 9,200
&S (ANR) 23,400 25,200 27,600 | 3 N/
PhE~D YT b 4,680 5,040 5,520 | 20% 733 7 b5 EARE
VELEATHEEE (EI/H) 13 14 16 | 360 A\/3|H

M A

IHHDOERNSDND L DT, 2030 FEITEAE LZHAE THORIKELE L 72 5B THEE T, 5%
T241F (121F8) . RET 1418 (T1EE). AFF381E (191FEE) L7220 BIEXSHIN LEBRN
%‘g&fcﬁéo

IREEFIZONWTIE, XA EHBERON a s ~h o F v+ 7 VMO 2 EiFEEEZSHBITF
27D EE A 1.31 A=Y LER L EN A AR OBRIIERIZE U CREEE 2 6.53US$ & HE
L7,

MoNvars~HroFrF7 VUM (178.1km) FREEEOFHH

1 64 Baht (2 %) ¥ Y7 0 HAf Ky x—~5 A ESEy ITES
¥ EE 60Baht |:> |:> 1.31X178.1km
=7 2} % 50Baht 174+133km =233.3Baht
43 174Baht =1.31Baht/km =6.563US$
2) B{WiEE

EYEFICE L TE, BAOa T TREORERRZ AT, Tha ¥ A OEFIEIELT
15 % 77.6US$/TEU &L HE L7z,

MR as~HrF ¥+ 7 UM (178.1km) =7 FEWEEDFHFE

HAIZRIT D 20ft = B x—~HF A [EHEk AL AROEERAEEE
v o7 kR e ¢>ﬁmwmmwwzt>

(475km) 799X 178.1+-475 299.58 X0.259
799 ¥, /TEU =299.58US$ =717.6US$

Noag~HoF 7 V178 1km (2T 2 HARIZHIT D EEE 1 25.17US$ (3,020 H)
L b, LizmoT, A4 L HAROEELNHEIT 6.53+25.17=0.259 LitE I 5,

() Xt

1) FEE

# 533 THEE L LHEEICHENE 5%). 3P LZr 70— (10%). Pt (20%) K
OHIEES 2 ERB L TR T23IRT I IICHE L,

2) HEREY - HERME PR SE
BHBEUUA D 85% % iHElnty - MEFFEHIES & L ChLiATe, F7o. EEMAH%. 16 FEICHH LT
FHED 10% Z X MEHE L LG R 2,
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£1.23 HKERREXEEOHE

Items Cost Remarks
(1) Construction Cost 1,185.22 | In case of double-track line
(2) Rolling Stock 59.26 | (1) * 5%
(3) Consulting Fee 118.52 | (1) * 10%
(4) Land Compensation 2.00 | Only In Myanmar
(5) Contingency 260.75 | ((1) +(3) * 20%
(6) Total 1,625.75

1.2.2 SKEQHBIIFER

BN OFEREF 724 17T, WIND7r—A2TH FIRR I~ A F A L0, MENICIX
B L7\, F7z, FTFEE 2.5 %, HDWITBIF A 50% Ai- & LT REFHKE LTI
SHLHZENRERFERTHD (R 7.255M), L LEGEIT, ERME, RWERE~OMN, K
XS R, E R I e U TR IE D 722 < THDEOEKITIT WAL EHEZ <A LT
D, Lo T, MBI L OZN D OFR, S OICIXFE R RO [ 72 28 18 AL 4
AHNTHIBT L, AT Z LRy LS SmAaicid, AHFEEL LCERT 0. RREE
EDAHEDRLTHPPPHEEL L TEMT DI L E2MFTTILERD S,

£1.2.4 BBEIFOHER

T e T he

Case 1 (Railway First) -4.61%
Case 3 (Same Time)
Case 2 (4 Lane First) -3.32%

%x7.2.5 RREDH (Case 2)

(1) Base case -3.32%

(2) Demand Share of Railway (20% = 50%) 0.94%

(3) Government aid 50% -0.98%

(4) 2)+(3) 4.22%

(9) Scheme_of separating infrastructure and 4.31%
operation

% In case of “scheme of separating infrastructure and operation”, the Government will become the railway
operator owning the facilities while some SPV will be the railway operator operating the line. The SPV
will  prepare the rolling stock, about 15% in the total cost.
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1.2.3 BEZERLEEEOEROMBITER

F 7.2.6 \SHEKE L EEOW ) 2B LB OMBE Ok e R4, B 4 HiMEEkicL
Ter—A, SREOEN I Licr— A, WG ZRRHCENE L7 —AD 3 D&FHHE L7z, W
THHRERWRER L o7, T72b6, FEEREFERIERICI T 2 80EEARIX, DSEZ (2317
LM ORPSC, EN ARt & LIZ8hEEWICE L= WikTs B8, ShEHa2ge L
MBS DM EEME e E AR AHICHIE L CIRESNHRETH D, £, ShBEITERKEMECAL
SNTITHETEDLLWVWIHI Ay FEFLTEY, A EHNOLELERELITV, XU =—1b
AeFxFTIVETIENT v 7lELE Vo lcEHE—BREDOEX FHRBRLE L THRFI SN L
xThAHI,

x1.2.6 HEZERFLESESOEROMBINER
Case 1 (4 lane First)(**) Cace 2 (Railway First)(**) Case 3 (same timing)(**)

FIRR(Total) | FIRR (Road) | FIRR (Total) | FIRR (Road) | FIRR (Total) | FIRR (Road)

Option 1 (*) 4.85% 7.32% 4.58% 8.51% 3.09% 6.58%

Option 2 (*) 4.31% 6.23% 4.39% 6.97% 2.88% 5.63%

(*) Option 1: Initial Phase = Bypass = 4 lane, Option 2: Bypass from the beginning = 4 lane
(**) Case 1: 4 lane in 2030 and Rail in 2040, Case 2: Rail in 2030 and 4 lane in 2040, Case 3: both in 2030

1.2.4 FAEHEFERERICETHHEEADATREM
INETOMFRRZEHTLLUTOLEBY TH D,

® 4 HMEMAREMLZE L TH 2040 FFEHICIIFEA B DX EENMAE SN, EKZT T
DA ILFUIIIR AN S 5,

& KD 0%EENSEEZFIHATLELTH, FELAILEMENLETH D,

& LAYV T bhu— ke L, BHEANSERL LY & LTHLMBOITOREIT T +—
TN EFR B, MBI S A T-OIE., ML POBZENVLETH D,

® ED 4 HAMEOFNCIET 2 BE LRI T DA E T 5 & BICEHET DA
DI BIFERITORCRI L 725, ZHUEd AR, TN L 7= B CHGE 238 A
HDT, BUINOLRERFENLIADDLTZOTH D,

Ry v —EE X A EERES A R OBRR IR W T, BEREOMEE L TASCHO M
BEN A R Z D EHREROBENR RO SN TS, L, B Nk zd BB HO K
FLIEGA., BREBRERT D2 < OEBHEENRR L T X o1z, Frelomd @i 2RE
B3 25 ATREED IV,

> HEERHOSEM KI E - TA U D EEMNC X 2 @ « dEEOK T
> BEEMNOHEH IS CO2 DHEN
> REFEHOBINC XD AR - BB K OEK

IO ORIz [EEEE I3 572011E, BT v ZEEIiT D 2 BOfNEE — R &R
BT B LEN DD, ERET— RO~ THHEEIL. MRS INEDS K I 72
WZETARMAY w RSN D 720D, DSEZ 2530 a7 « F a3 7 VICE DK 465km Dk
FERLELTAETH D, £, 2 A MUSMI L TREOEMIELBIFFTE 5,
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HENH &L L C 1R D70 Ot En K& W, Bz aies 5L, ZTOH%ETY
FERE )T R b L — T —7,200 &, FHE 48,000 572N T 5 (THE),

HHELE F2ETT 5720, EEESE EREICENR D

BRI TEEENE L, FHICL D AN - LD Y 2 7 MK

HEATICN B e T XX =072 < CO2 HEHEN D 720

PRI D FER 2 B 77 g 23 e

BRI THEEEN R, FERITII Y70 9F L EE (R ThY ., 4 HEK
DEFEED SEFEETH D,

A\

YV V.V V V

1.3 INANREJEZEROD SPC & LE=HEDOMBS I

BIEOa sty v a UL 2 EREOIH 7 = — XERERLRE LI D TH LN, THK
RaIns56 (4 58 b) ITIXF T SPC 3 O F &kt L CERIBZ{TH Z L EES
b, L, Optionl OF A7 —VL BP #fiEESNTEHY . BPEFHEAMEFOa
Ta RN LEIVEEL T, MO SPCAFERT HZ LB DD,

Current Concession (i) Initial Phase Road
(i) Widening (4 lane) / Improvement of the sections constructed as
the initial Phase Road

Future Another Concession (i) Bypass Route
(ii) Widening (4 lane) of Bypass Route

FEIIER 72.7T10RT LBV TH D, BEFED SPC, # LW SPC & & Equity IRR 13 18% 8 %
THEO, RFFEL LT LELRERTH D, Lizhi-> T, BP BT LW E AN ELLE 4 £
DEARIITHESNOIFEEAFT—LTH D,

&1.3.1 BPEFEZR®DSPC & LI-GEDIHBIHT

Current CA 7.42% 20.08%

Future Another SPC 8.79% 18.73%
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1.4 BREREIEOHRE

Z Z T, Optionl I22WT & B IZUL FICRT Bl TRICOW TR AT 9,

%= 55— B B o= B 55 U0 B ik

1 | W7 =—X | [\ B & | &% 4 HEi1k ARy —2
(2018 4F) (2025 4F) (2030 £)

2 | T =—X | 5F [ OB R fi | TR 4 | STFRIE 4 L
(2018 4F) (2025 4£) #2030 ) | (2035 4F)

3 | T —X | iFE R BB Sy A~EEER | A~y | KBRS S0, F
(2018 47) (2025 4F) 4 HHE(2030 | ¥ 4 HHML | =BT MOC B OEE

F) (2035 4F) Fhtid 5

PRSI AREREREE 741 1TRTR, WPFROr— 2 A — 2 X0 I I3E TS
FBINDEWIRERIC-T2, T78bb, BEETLICLYFEEOTFTYEZELELZENTED
o WABEARr — A LRI U BRI RS ESINDER Lo Tz, 27, EEOY—E AL
AUV EEAR — A LR TR T T2 Z ST 5T, BETFYOTRE L 1 [EGy, RiHINE
LD, AR —AOREMEDV L THRLSTHLERHLZLEIC, 2D OERERE
BN L CEBT_ETH D,

B TROREER (Equity IRR)
1 2 3

=141

Bl T3

21.41%

FIRR 20.99% 23.53%

7-8



I ¥ >~ —[HFT RS PR I HRAE - TR

8. RERUSHRHINERE

8.1 FfMpEFLmEBOERS T UX

BIfE, MESNDHERERIEOREH S U 44K 8.1.1 IZnd, T7hbb, BEREFEREERD

i,

s B

o = B

FVU B

TEOBARRITRNZ BB LR DU T D 4 DOBRBEARTEET 22 ENEE LY,

: Option 1 & 5\ & Option 2 OER, = DOiEIUL ITD 423 FE i3 D0 7 =~ — XEE

DENFZBAAEO ATy a VAV TGS 2208 5 oYl ch v | BalTk
ESNDHENRH S, Option 1 O ITD #:3EfET 52ty a VW TIE, 77
ZIEHE ORI 30 » AN TESNTEY 2018 FFRICERTETH D, — ., Buln
B KB A~OXf)IG % B[ L7= Option 2 TIIEK O RE LAME L2 572012, ZDFE
ﬁ’i%%ﬁﬁégfé*eﬁﬁﬁéné

: Option 1 2MERH SNIZHAITIE. ROBEERE & L CRBE DI EITTE 53 /3%

%Tﬂb%f%éoﬁﬂﬁﬂmﬁwﬁAaﬁ RS 8,000 B/ HIZ72 D F Tl
72— REBTOXMIEHAREE B 2 b b7, RRil= 8,000 B/HBROES>OHZL &
2%, BDHVE, TRIEHED B S T2 BRI IRV TIERBLH N 5 2 & 2VEE S
N5, EEEROEHICADLE TEINIVNERD D, £z, T OB TEHX
MDA RADHERFEEIZE LT, BEFO ITD b2l & LIz FHERNZ O F F 5
D00, FHLOEEKEZBEETL2O00OHMALETH D, FEBEOBHEE TIX 6
FREEOYERIIM AL CTH Y | 2025 452 HIET D72 5 2019 4R HAEE A B
T HMENRD D,

2 BUBLERE CITE R T 2 28 A HIIC B 5 Z LN TE e R DTN S, &

WEMICIT 11 TH/ARE (EETHITIX 2030 F£HE) THhHD, ZOBRBTIERY 4
HAICHAIE T D0, SLEZE AT HINERET HLERD D,

4 FRRE B N AT LI A E B . 8RB 23 AT L 723581203 4 SRR
ME2SLEE & 7 DR, 4 BRNER AT LTS EI12IE, Q@Eﬂ4$ﬁﬁ%@®Lﬁ

g%&zémMM£ﬂ5w0/H KMEIR AR 50% &= 10E) L7eb, —F, $hEaik
AT LT BB iTid, 2 ERER + $hE OB EN R B L B2 5 2039 FF L 70D (8K
BELD) peS S ﬁ@mkﬁﬁ%f{%émmmaéﬁm)
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Decision on Option 1 or 2

é‘l *This needs to be determined very soon. |

v

Initial Phase Road (2018 completed)

|

Decision on a) Timing of Bypass Route

HTiming can be determined in accordance with further analysis of
and actual road demand for Bypass Road as well as progress of SEZ
*Initial Phase Road can be used until 2025

(Deep Sea Port or Traffic Volume:8,000, Heavy Traffic Ratio: 20%)
*6 years necessary from F/S to starting operation.

and b) New SPC to be established or not

!

Bypass Road

ENew SPC or not

After start of Initial Phase Road, there would be more potential
investors for the road. New Technology can be introduced as well. In
this viewpoint, new SPC for bypass sections is an alternative..

|

Decision on a) Road Widening or Railway faster _ |

+2 lane road can be enough until 2030(Traffic Volume:11,200)
*5-6 years necessary from F/S to starting operation.

*Timing can be determined in accordance with actual demand of
the road

and b) Timing of Next Measurements

v

Railway Development
| |

Road Widening to 4 lane

Timing of Railway Development/Road Widening

A4 v
Decision on Road Decision on Railway
Widening Development

Still there is plenty of time up to final decision. This
issue can be open until additional measurements

W# required.

Demand will exceed 4 lane road capacity (15,500

v

Road Widening to 4 lane

v

X8.1.1

8.2 7ovavIisy

Railway Development

veh./day) in year 2041 and 2 lane road + railway in
year 2039. In the long run, both road widening to 4
lane and railway are required.

FIRRFE ARG+ 7

Zx— e ZAEETHLT 4 XFEfESFHEIMRERERIL. Ivor~v—ZADRTR, I
RPT . NPT AETEREET 5 RIMA 2R EIEER TH Y A3 IO FERIC L > TEE K
WERied, LiedoT, RARRI vy 7V 7 ThDHI v r~—ENOEHZ(EES T, |
Jit & L CofkREs & DSEZ O R MIBAEICH G S L& Th D,

Option 1 ZFitE & LIZADT 72 a v 7T 0 2% 8.2.1 1T, & B B2 B\ T it F/S.
EIA KOYE/S BV ETHY , ZFNFNAFERENLETHDL, =, V7 ba—rOiFEA. HFr
B SPC KONy v T 7 X —DALEEZEFET L EFHESE LE TITH5~6FREIND EHES

o,
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8.3

(M

* Pre F/S for SEC
2016
2017 2-lane Initial Phase Road
Class IV
F/S and EIA for SEC ( )
2018 (Bypass Road) starts
2019
« E/S for 2-lane bypass road
2020
F/S and EIA for Railway or 4 ?-lane bypass road (Class
2021-2024 lane road 1)
« E/S for Railway or 4 lane |Railway or 4 lane road
2025-2029 road

F/S and EIA for 4-lane road
2030-2034 or Railway

« E/S for 4-lane road or 4-lane road or Railway
2035-2039 Railway 2039~)

®8.2.1 FEEERBEFEDO-ODTIa VTS
RERUSEREINESRE

BliEoFUA

P ERRRE AL OFFEFNEE LTV DDA 7Y a Z2at L7223, ITD o Efiid 5 #1H
7 — R TR L U BRI ER (Option 1) 2SEAAOIC & M EAIIC b IR B ERFETH
%o BN BEBEORFNIME SN D REESKIERARIZE > TUTFO LI ITHETE 5,

DBypass Deep Sea Port Staring Operations or

Traffic Volume:8,000, Heavy Traffic Ratio: 20%
@4 lane Road/Railway Traffic Volume: 11,200 veh./day
@Railway (when 4 lane taken above®) Traffic Volume: 15,500 veh./day (road)

4 lane road (when railway taken above®) Traffic Volume :11,200 veh./day (road)

W7 = — BB DOWDEEIE & LT DA R 21T 2025 FFEXAEE L TWH, KA
RFmEELZET DH L 2017 FE2 LA (F/S, EIA %) 2T 0 ERNH D, Fiz,
INANABGFIC G o TIBEfFD a vty 2 a X TICRET 2056 IT 70 <. LV R - 2
FHNZFENHEETE DT ARG T 20 ER B D,
it\ﬁ%%%ﬁfm®ﬁﬁﬁﬂ*%bfi BEFEOE 215 L C O Tl o rlHEME

BET DR TIT AR, TOFARFYCEAEIZONT, ZAIEBESELZKD 22235
*ﬁaﬁ‘é DAL YR SR
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(2)
°

®)

(4)

(®)

BERHERAF—L
W7 = — XEBEOFEMICEH L TE, vty a VEABFHRE 2o TWVDN, XA K
BRI v o~ —BFICR L TY 7 be—r o522 LT Y, 2016 43 AR TILY 7
= ZEH LCEREH (v ~>—BUNORAIFEEL LT &350, REFE
FOBEEIEIZ L D BOT IZ X DIEHEM T O . RIEREITREIZTS TV, FH
BRI EER bm A, REIFEL L TEETDICEN 2V A7 PBESND, L
Do T, B EEBELIRE OB I B LTI E R ) U T 2 HEdE 9~ 5 PPP A2 E L
EERX D,
AE@%E#%Ti PPP X ZEATHZ LICKVRFFEEL L THLIRBREORREMEN A
ADDHZ ENRENT, L, EBEOFEMIZE oo TUIRMEENSA LT PPP A
X —L2OFEMERMETH D, KT, TFEY A 72T D097 34%, @IE/REERER L
BU R FE T R Z FHEZPREICT 208N H 5,

REHSREEE

BB, FHCI v A ~F A » Iy U~ —E RV LV UROZEKIE LX< HY . £
DR THEZFEMT 21213 D & OWNIERH OSSR TH 5, HHBISOBERICE L
T 7R E ROV B ZAT O & L bIZ, BEEOBFEAE LIRS 5 & 0 iz
[FIRFICAT > T BE DR H D,

Flo. UREREHEITARBREREXIIEE SN TR Y . RRLEOLELENTFHRIN TN H
WTbH D, I v~ —ETIEEIA BT IEMERENED DL TW D b0, iR D
RN LBl R —RFEMNISREZT O r— A b 20, RAFENERNR T =2 b
ThdHILaEBE LT, EEEEICHI->72 EIA EMA1TO ZEPMETH D,
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Pre F/S FOR SOUTHERN ECONOMIC
CORRIDOR IN MYANMAR

3'd Coordination Meeting
(Final)

Japan International Cooperation Agency (JICA)

Yec Yachiyo Engineering Co., LTD. (YEC)
0D Central Consultant Inc. (CCI)

Purpose of the Survey

@ To collect and analyze existing information for the road of Dawei — Thailand
Boarder, a part of the Southern Economic Corridor (SEC : Bangkok — Dawel),
based on existing studies (mainly ITD and R&B studies) and site survey.

@ To show options of full phase access road (4 lane road) development with merits
and demerits

(aspects of required standard, technical matters, safety, cost, investment efficiency

(possible involvement of private), environmental aspects, contribution to regional
development, etc.

and
@ To show step towards implementation of full phase access road
in conducting surveys and showing options above (an Additional Aspect),

@ To take into account possibility of Railway Development from Dawei to Thailand
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- Analysis of the initial phase access road and
Development towards 4-lane road
2. Technical Analysis I1: Railway Development
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4. Development scenario for Southern Economic Corridor
(Suggestions and Issues to be Considered)

w




1. Technical Analysis | : Road Development

1-1. Demand Forecast and Timing of Transport Infra. Expansion

1-2. Analysis of Initial Phase Road
(1) Design Standard for Initial Phase Road and Full Phase Road
(2) Difficult Points in the Initial Phase Road

1-3. Development Towards 4 Lane Road
(1) Bypass Sections and Climbing Lanes
(2)Towards 4 Lane Road Development
(3)Construction Cost by Option
1-4. Traffic Management Plan
1-5. Social & Environmental Considerations
1-6. Measurements for Benefiting to the Communities along the Road

1-1. Demand Forecast and
Timing of Transport Infra. Expansion

© Heavy Truck @ Others

:%\‘ 20000 . 4-lane Road and more
ke} ! including Railwa
g 15000
(]
e 10000
=
S 5000
E O e G e $ i i e
g 202 2025 2030 2035 2040 2045 2050
Year
2020 2025 2030 2035 2040 2045 2050
Traffic
Volume (*) 4,000 8,000 11,200 13,600 15,200 16,800 18,400
H&Z\%T&fk 10% 20 % 30% 40% 50% 50% 50%
Necessary _ _ 4-lane Road and more including
Infrastructure ARG AEED GAEI [REED Railway

Note: figure (*) is based on the ITD study.




1-2. Analysis of Initial Phase Road
(1) Design Standard for Initial Phase Road and Full Phase Road
® Number of lanes: 4 lanes
® Possible standard: - Asean Highway Standard (Class 1)
- Myanmar Road Design Criteria (Main Arterial Road)
Initial Phase Road: 2 lanes and Class 4

Highway
Classification

Terrain Classification R M R M R M R M R M
. 80 60
Design speed (km/h) 80-110 70-90 | 60-80  50-70 80 50 (60 (407 55-70  40-55
. 6 5 8
Max. vertical grade (%) 6 8 6 7 5 8 12

(™1 (6 (10

Travelling speed in max.
vertical section of trailers 20-25 15-25 | 20-25 15-25 25-30 20-25 25-30 15-25 15-25 <10
or HT (km/h)

Min. horizontal curve (380) (230) | 120 80 210 80 210 105

radius (m)

Width (m) Lane 3.5 3.6 3.5 3.5 35
Shoulder 25 3.0 (2.5) 3.0(2.5) 25 2.0 1.5
Median - 1.0 3.0 (2.5) 3.0 2.5

*: Thailand: Design speed and Max. vertical grade of Class 2 and 3 are the same as Class 1, but shoulder width is different
**: Asean and Asian: Class 2 is for 2 lane-road

***: |f necessary, design speed can be determined 20 km/h lower than the standard speed

****. Applicable for the steep mountain area

M \ertical grade and passing speed for heavy commercial vehicles

® 6%: Passing speed of 100% loaded Trailers is 20 km/h

® 8%: Passing speed of 100% loaded Heavy Trucks (HT) id 25 km/h
® 10%: Passing speed of 100% loaded Trailers is 15km/h only

® 12% : Not applicable for 100% loaded trailers and HT

» Difficulties for Heavy Trucks smooth travelling through Initial Phase Road,
affecting on efficient traffic flow especially when traffic becomes dense.

25 km/h

20 km/h

| 15km/h

% 9.5% 8%
(10%)

Relation between vertical grade and passing speed in the above table is referred to Japan Road Design Manual
PASSING SPEED is a value for maintaining a certain service level of the objective road, considering not only
allowable speed but safety aspects

3. According to Myanmar Standard, maximum vertical grade of the Main Arterial Road Class is to be 10%

NE




(2) Difficult Points in the Initial Phase Road: Heavy Truck Traveling Simulation

Speed lowering section for the trailers and heavy trucks (Details are shown in Reference)

Section of less than

10km/h in the trailer . I I I I I I]]
travel speed

Section of less than

25km/h in the heavy

truck travel speed

(Length: more than

200m)
Countermeasures

A. Climbing lane *1 I I
B. Alleviation in
vertical gradient

(Improved Road
Sections)

50) 7807 1092 1831 60 2300 55156 1016

T ./

Section where construction of bypass road for alleviation in vertical gradient will be
- considered

¢

ho.25 | 25000 <.

4500

+500f 18500)) |
ho.85 | 8s0pd]
No. 115115008
No. 125{12500
No. 130{13000
No. 135{13500
No. 140{1 4000
Ho. 14514500
Ho..150{5000
HO.155{15500

NO.90 | 3000
NO.35 | 35001
N0, 40 | 4000¢
N0, 50 | 5000
N0, 55 | 55001

NO.65 | 650

N0, 45

X1: Inthe sections where the trailer can't climb, the alleviation in vertical gradient is prioritized. Therefore, the climbing lane is not necessary in the
sections where the alleviation in vertical gradient is considered.

1-3. Development Towards 4 Lane Road
(1) Improved Road Sections and Climbing Lanes

Dawei-Myitta Road (MOC)

@0 (DL

Improved Road Sections needed for alleviation in vertical gradient

(*) Comparison of Typical Cross Sections of Initial Phase Road, Improved Road Sections, 4 Lane Road
and Climbing Lane is shown in reference)




1

B Comparison of Typical Cross Sections of Initial Phase Road,
Improved Road Sections and 4 Lane

Initigl Phagse Road Improvement Road Section
Class 4 {Thajjand Standard) (2 lane)
i ¢
9000 500 500 12000 500
T m
ﬂlm 3500 3500 IOUOW 2500 3500 3500 2500
ThT)lder Carriageway Carriageway ShdeT Shoulder | Corriagewoy Corriogewoy | Shoulder
25% 25% ’J\ 5% 2.5%
h— ‘ﬂ bl T 1F
=y e s e
e o s < New alignment sections are upgraded to Class |
Cull Phase R * Class | is more gentle gradient and alignment,
W wider shoulder, and more substantial pavement
Closs 1 {Asean) than Class IV

500 500
2500 3500 3500 . 3000 3500 3500 2500
Shoulder | Carriageway Carriageway Median Carriageway Carriageway Shoulder

B Climbing Lane

Initial Phase Road (Climbing Lane) ‘ Uphil
Class 4 (Th(}iland Standard)
¢ Climbing Lane
I
500 | 12500 500 “
T
1000 3500 | 3500 500 3000 1000 Heavy Truck
hdulder|  Carriageway ! Carriogewoy o 1oulder
Climbing Lane
? ? Small Car
T 2.5% 2.5% 2.5% 2{”
< R R TR TR S RIS TS T TR TR TSI
Length Const. Cost
(km) (million USD) REmais
1 0.7 0.6
2 0.9 0.8
Section Between Bottleneck B and C
3 0.7 0.6
4 0.2 0.2
5 0.3 0.3 Section Between Bottleneck D and E
Total 2.8 2.5
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M Detail of Bypass Route [A]

Temporary Road
Initial Phase Road (2-Lane)

Full Phase Road
Possible Bypass Route

Tunne| =———————

Bypass Road
[Alt. 1]

L=1.7 km

STunneI)

Bypass Road

[Alt.2] —

* It is difficult to widen to 4-lane along
the ITD alignment due to the steep
escarpment.

» The alignment shall be considered
the dam lake plan

L=2.3 km
(Tunnel)

14 ?
Vertical Views and Figures [A]

Alternative. 1 (Recommendable)

o C}
A / \ 9.4 km
“ / ff\ Length |Unit Cost Estimated
: / e - A\ A ] S number| km | mil USD/km | million USD
| =T o0 0l5% Road 2-lane 7.0 2.5 17
e | Bridge 1 0.7 225 15
.K...: e S L B e e o ?Kl T >£]| Tunnel 1 17 25.0 42
" S . F P . ¢ 2 T TOTAL 75
. Alternative. 2
o 9.5 km
o / ~ Length |Unit Cost Estimated
o —i 1\ oA [1 number| km | mil USD/km | million USD
o - “LI 5% 2__ ) Road 2-lane 6.4 2.5 16
p _r‘FQKa-_?—O-Tiﬁ/OO : : %-}/ Bridge 1 0.7 22.5 16
Koam ok i —f em i ol S v S e Tunnel 1 2.4 25.0 59
@ H i & € H : g H g H H B H Z H TOTAL 91
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Detail of Bypass Route [B]

Temporary Road

Bypass Road Initial Phase Road (2-Lane)
[Alt. 2 Full Phase Road

Possible Bypass Route

Tunne| =———————

L=1.3 km
(Tunnel)

1

/

Bypass Road
[Alt. 1]

» The route planned by ITD is
located at the mountainside. And
many bridges are necessary.

* On the other hand, recommended
route is almost flat even though
about 1.3km tunnel is required on
the way.

16 P
Vertical Views and Figures [B]

BA |
16.8 km
H Length |Unit Cost Estimated
Alternatlve 1 (ITD Plan) number | km | milUSD/km | million USD
p Road 2-lane 15.2 3.1 47
o /(l\’__,_ Bridge 5 1.6 32.0 52
< AT S Tunnel 0 0.0 0.0 0
| i 1o T L___TOTAL 99
= Y ~ ! =
] _AA € L.
\’_{[L =AY 0.7% P
o \ _— 0,
[ [ 111 1
¥ § ¥ E ¥ E ®& §F ¥ % T § # f ¥ § § T ¢ £ § ¥ § § ¢§ T § § fz
B2 |
. 17.5 km
Alternative. 2 (Recommendable) Length [Unit Cost__[Estimated
number | km | milUSD/km | million USD
] Road 2-lane | 15.9 2.4 38
d ﬁ Bridge 1 0.4 37.8 13
J || Tunnel 1 1.3 25.0 33
p /K_&\ TOTAL 83
) e
= P 5% Ry
: AL P 3% %
[ 7T
— R A B B e R I . I S e S E ? ¥ :?!"{
] T Ty, ¥ P A A AL AL L AL AL AT A A AL AL LT |
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Detail of Bypass Route [C]

L=0.90 km Temporary Road
(Tunnel) Initial Phase Road (2-Lane)

Full Phase Road
Possible Bypass Route

Tunne| =———————

Bypass Route
[Alt. 1]

» The route planned by ITD is
located at the
mountainside. And many
bridges are necessatry.

* On the other hand, on the
recommended route, about
0.9km and 1.0km tunnels
are required on the way.

L=0.90 km
(Tunnel)

C1

Bypass Route C2

[Alt. 2

L=1.00 km
(Tunnel)

18

Vertical Views and Figures|C]

.
Alternative. 1 (ITD Plan) 18.3 km

- Length |Unit Cost Estimated
i number | km | milUSD/km | million USD
e Road 2-lane 13.9 3.1 43
b Bridge 11 3.5 28.9 100
4 Tunnel 1 0.9 20.8 19
. A TOTAL 163
[ WY f\ n Al "

) N sy Ao AT "*.{lﬁ AL~ 4\%&”)#-_ |
4 LN T sy | 26% [28% |/ 506! 2 i ATy fm‘\
1 45

S S S ——C=E=s—=s

¥ ¥ ¥ £ ¥ ¥ ¥ ¥ ¥ ¥ - ; - ; - ; . ; . ¥ - ; . ; - ; —

.
Alternative. 2 (Recommendable) 183 km

. Length [Unit Cost Estimated
d number| km | milUSD/km | million USD
. Road 2-lane 14.7 2.5 36
d Bridge 6 1.8 27.1 49
o Tunnel 2 1.9 20.8 38
o ﬂ\ ﬂ TOTAL 123
/ /

AN TN AN
| SN 05% TN 5% * 5o
e LTt e (T T e
( 7 ] | [ [T | | |

— ) €, SN e SEEES S R
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Detail of Bypass Route [D]

* The route planned by ITD is
located in a rolling hill, and
that vertical profile is with
many uphill and downhill. So,
travel speed will be reduced.

¢ The recommended route is
almost flat, even though
about 1.0km tunnel is
required on the way.

* The recommended route is
almost new alignment, so
the social consideration is
required.

Initial Phase Road (2-Lane)

Bypass Route
Alt. 2]

Temporary Road
Full Phase Road

Possible Bypass Route
Tunnel

D2

'\Bypass Route

[Alt. 1]

¢ The Nearest point with Army
Base (4km) is passed
through a tunnel.

D3

Custom Station
(under construction)

L
L=1.00 km
(Tunnel)

20

Vertical Views and Figures [D]

24.0 km
Alternative_ 1 (lTD Plan) Length |Unit Cost Estimated

number | km | mil USD/km | million USD
Road 2-lane 22.6 3.1 70
Bridge 1 1.4 34.4 50
Tunnel 0 0.0 0.0 0
TOTAL 119

5.0% 5 0%

5.0% .0%

5.0% 3.4% 1.4%

28.3 km
i Length |Unit Cost Estimated
Alternative. 2 (Recommendable) number | km | mil UsD/km | million USD
Road 2-lane 26.4 2.3 60
Bridge 5 0.9 22.5 19
Tunnel 1 1.0 20.8 21
TOTAL 101
5.0%
1.1%
0.6% 13% 41%

0.5% 1.6% 0.5%
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B Comparison of Possible Bypass Route

Bottlenecks A B C D
Alternative Alt.1 | Alt.2 | Alt.1 | Alt.2 | Alt.1 | Alt.2 | Alt.1 | Alt. 2
Length (Km) 94 9.5 16.8 17.5 18.3 18.3 24.0 28.3
Construction Period 2.2 31 1.6 1.7 1.7 2.3 3.8 20
(year) 2 (b) (b) (@) (b) @) (b) (@) '
Maximum Grade (%) 2.2 4.5 5.0 kS 3.9 5.0 5.0 1.6
Time Reduction (hrs) *1 1.0 0.9 04 0.5 0.6 0.5 0.6 0.7
Rough CostEstimation | o1 99 88 | 163 | 123 | m9 | 101
(million USD)
A 10 | 12 | 12 | w0 | 13 | w0 | 12 | 10
(ratio)
Alt. 1 is economical |Alt. 2 is economical |Alt. 2 is economical |Alt. 2 is economical
Remarks route and gentle route and gentle route, but Alt. 1is  |route and gentle
gradient as well gradient as well gentle gradient gradient as well

*1 : Time reduction is to be compared with Initial Phase Road
*2 : (a) due to Long Bridge, (b) due to Tunnel

2 S
B Shortening in Travel Time

C
&:B; 3
Major Bottlenecks - A B - C - D
Total
Detour Road noneeded| Alt.1 Alt.2 |noneeded| Alt.2 |noneeded| Alt.2
ITD 4 lane Road 5.5 11.0 16.8 40.0 18.3 12.0 24.0 127.6
Section Length (km)  |Initial Phase 5.9 12.3 18.2 42.9 19.8 13.0 26.0 138.0
Detour (Economical Case) 5.5 9.4 17.5 40.0 18.3 12.0 28.3 131.0
ITD 4 lane Road 0.1 0.3 0.5 0.8 0.4 0.2 0.7 3.0
Travel Time (hours) "
. Initial Phase 0.2 1.2 0.9 1.4 1.0 0.4 1.3 6.5
Trailers
Detour (Economical Case) 0.1 0.2 0.4 0.8 0.5 0.2 0.6 2.8
ITD 4 lane Road 0.1 0.2 0.2 0.6 0.3 0.2 0.3 1.8
Travel Time (hours) .
. Initial Phase 0.1 0.3 0.4 0.9 0.4 0.3 0.5 2.8
small Vehicles
Detour (Economical Case) 0.1 0.1 0.3 0.6 0.3 0.2 0.4 1.9

B Length of Bypass (bypass) Section: 73.5 km out of total 131.0 km
B Change of Passing Speed by Bypass Route: Small Car 2.8h =1.9h, Trailer 6.5h = 2.8h




(2) Towards 4 Lane Road Development

The initial-phase road includes_lot of sections with a vertical grade of more than 8%.

~

Difficulties for Heavy Trucks smooth travelling through Initial Phase Road, affecting on
efficient traffic flow especially when traffic becomes dense.

(Traffic Volume:8,000, Heavy Traffic Ratio:20%, 2025 for ITD demand % 80%)
= Needs Bypass Routes shown in the previous pages.

e B

As the SEZ development progress, traffic volume will further increase.
(Traffic Volume:11,200, 2030 for : ITD demand X% 80%, Far Future for R&B)
= Needs 4 lane road, railway and/or others.

How to develop towards 4 lane road ?

Scenario ]

Initial Phase Road = Bypass Route = 4 lane Road Option 1
Taking Bypass Route from the beginning = 4 lane Road Option 2
(Difficult Sections will not be constructed)

4 lane Road with Bypass Route from the beginning Option 3

B Sub Options for Option 1 for cost reduction

For Option 1, when 4 lane is necessary, some sections will be remained as 2 lane, but enabling the
road to function as 4 lane as a whole by utilizing roads which will have been already developed.

[Sub Option 1]

For Improved Road Sections il Later or No widening of Bypass Sections (red)
anes
2 lane Bypass (Class I): Heavy Trucks / (Passenger Cars can use initial phase road (class V)
4 lanes

~/

RARARIG TR 7
Improved 2-lane road
i te - LA

2 lane Initial Phase Road (Class IV): Some Passenger cars

& Bypass Sections
. (less than 5% grade) ; 7

[Sub Option 2] » ) &
[
Later widening of Dawei — Myitta section :

(Passenger Cars use MOC road (blue), e
Trucks use the new road (red). Agp>o

S : o PN T ok
_{ National oad, Trafflc management

! (heavy truck control}

T J"

st

It is also fact that functions of the above sub-options as a 4 Iane road WI|| be weaker than the Optlon 1 |tself
This is for consideration in case that cost reduction is required while expansion to 4 lane is necessary.




(3) Construction Cost by Option

Initial Phase Full Phase Total Cost

Option 1 US$ 215 mill. US$ 382 mill. US$ 851 mill. US$ 1,448 mill.
(Bypass) (4 lane) (NPV 909 mill.)(*)
Sub Option 1 US$ 391 mill. US$ 990 mill. (**)
Sub Option 2 US$ 527 mill. US$ 1,126 mill. (**)
Option 2 US$ 623 mill. US$748 mill. US$ 1,371 mill.
(Bypass Route from the beginning) (4 lane) (NPV 967mill.)(*)
Option 3 US$ 1,131 mill. US$ 1,131 mill.
(4 lane from the beginning) (NPV 1,031 mill.)(*)

(*) NPVs are calculated based on the 5 % of discount rate.
(**) Not including cost for additional widening (4 lane for full sections) probably to be required for the future.
Missing cost: Sub Option 1 Widening for Bypass Sections (USS 460 mill.)

Sub Option 2 Widening for the section from Myitta to DSEZ (US$ 324 mill.)

Lowest NPV Cost for Option 1, while Highest in Nominal Basis.
For Smooth Traffic Flow, Option 2 and Option 3 are better. However, Investment Efficiency and Realities
need to be considered as well (shown later).

@Possibility of Railway Development instead of expansion to 4 lane road (shown later).

@Other Issues to be considered
Road Traffic Management, Social and Environmental Issues, benefit to communities ..., (shown next)

26 "

B Road Construction Cost including Several Expenses

Initial Phase Road Full Phase Road
4-lane widenin
2-lane (Class IV) 2-lane Bypass and upgrading t% Total
(Class I)
Class |
. Construction Cost 215 382 851 1,448
Option 1 -
Consulting Fee(*) 11 38 85 145
Compensation 2 1 2 5
Contingency(*) 23 84 187 318
Total 251 505 1,125 1,916
2-Ian?Cv|vi|atSthI;/pass 4-lane widening
Construction Cost 623 748 1,371
Option 2 [Consulting Fee 62 75 137
Compensation 2 2 4
Contingency 137 165 302
Total 824 990 1,814
4-lane (Class 1)
Construction Cost 1131 1,131
. Consulting Fee 113 113
Option 3 Compensation 4 4
Contingency 249 249
Total 1,497, 1,497

Financial/Cash Flow Analysis will be conducted based on the above cost.
(Consulting Fee: 10%, Contingency: 20%, for (*) Consulting Fee 5%, Contingency 10%)
The above cost does not include price escalation.




1-4. Traffic Management Plan

B Comprehensive Plan to Secure Road Safety and Smooth Traffic Flow
® Safety Issues
S-1: Pedestrian in Community Area
S-2: Guardrail for Mountainous and Community Area

S-3: Traffic Signs, any Safety Roadside Facilities (e.g. Curve Mirror) ]
for Critical Points C-1: One Stop Border Post

® Traffic Control Issues C-2: Non “Back-to-Back” System

T-1: Heavy Traffic Control on MOC Road (Impassable or time regulation) C-3: Security Check System for Cargo
T-2: Speed Limit in Community Area C-4: Smart CIQ

T-3: Vehicle Speed Indicator / Monitoring and Penalties

T-4: Area Pass License for Community

® Over-Load Management Issues
: Check Points and Strict Penalties
® Cross Border Issues (Gov. to Gov. / AEC matter’

B Location Sample (Initial Phase) for each Traffic Management Components

- Any appropriate points -

1-5. Social & Environmental Considerations
(1) Nature and Social Conditions along the Road
B Environmental Conservation Area

Source: Conservation
Platform, UNEP &
WCMC Myanmar
Biodiversity
Conservation Investment
Vision, Wildlife
Conservation Society,
2013
v rk “#} .
B Biodiversity in Myanmar (Number of Species) Saddle Hill
Critical Endangered Endangered
Category Endangerment Species 1B Species Il Total
IA(CR) (=\)) (VU)
: 1 2 B o
5 7 37 49 O
6 13 6 25
0 0 1 1
Potential Tiger
13 12 13 38 Crossing Point

Elephant Cry Hill

28 42 83 153




B 35 households inside road ROW without Hti Hkee area
B 348 households within 500m belt of initial road C/L

(2/182
(2/48) ) (2/59)
(2/28)
(1/372)
/
(2/19) ©8)
(2/33)
(79) (3/54)
(386)
(2119
/
Number of Number of Households (11/103)  (5/130)
Direct Impact Household (85/85)

(3/66)

Road will pass through sensitive areas both views of social and natural environment.
The Government need to take appropriate counter measurements. Details are shown in
reference.
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1-6. Measurements for Benefiting to the Communities
living along Access Road

B Local Roads Improvement
To support local communities livelihood to separate/demarcate
the function against access road

B Job Creation
To make job opportunities for community people to improve
livelihood conditions utilizing “Toll Plaza”, “Vista Point
Facilities”, “Market along the Access Road”, etc.

B Public Transportation Service
To maintain and support accessibility and mobility through
improvement railway and bus service in collaboration with
access road

B Other Social Services
To support social services enhancement such as medical, school,
market, etc,. through linkage & synergy effects with access road




2. Technical Analysis I11: Railway Development
2-1. Basic Policy and Features of Route Alignment
2-2. Alignment Plan (All Sections/Dawei~Thailand)
2-3. Cost Estimation

2-4. Operations of Freight Train
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2-1. Basic Policy and Features of Route Alignment

Horizontal Alignment

~Not to depart greatly from the alignment of an existing road and the new planned road.
- To make a bypass from an area where it might be steep gradient and soft subsoil.
= To cross the river orthogonally as much as possible.

Vertical Alignment

*Preferable flat alignment as much as possible.
*To avoid tunnels or bridges to make the construction cost lower.

Design Specification

Items Specification

Power System Diesel Engine
Gauge 1,000mm (Meter Gauge)
Minimum radius of | Design maximum speed: 110km/h and below 400 m
curvature Design maximum speed: 90km/h and below 250 m

Design maximum speed: 70km/h and below 160 m
Transition curve Main line Cubical parabola
Maximum  slope | Towage section by locomotive 25/1,000
gradient Termination section of train 5/1,000
Radius of vertical | Radius of curvature: over 600m R=2,000m
curve Radius of curvature: 600m and below R=3,000m

B Maximum Speed: 110km/h (70km for most difficult points)
B Travelling Time from Dawei SEZ to Connection Point: 2.5 hours
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2-2. Alignment Plan (All Sections/Dawei~Thailand)

Structure Length

14.7km
138.0km
11,6k
13.8km
178.1km
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Alignment Plan
(Dawei to Myitta) ’W

Myitta

Myitta to
Thai Border
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2-3. Cost Estimation

Cost for Single Track Cost for Double Track
Structure Length = o
Cost (million US$) % Cost (million US$) %
Ground Work 14.7km 12.35 1.7 20.58 1.7
Earth Work 138.0km 347.76 49.2 455.40 38.5
Viaduct 11.6km 68.44 9.7 114.84 9.7
Tunnel 13.8km 126.96 18.0 300.84 25.4
Track 178.1km 142.48 20.2 284.96 24.0
Station 2 Sta 8.60 1.2 8.60 0.7
1] 178.1km  \.500.39, T:171%§.250£; 1000 11 007.72, 1'11178755202) .
(1) Construction Cost 1,185.22 In case of double track
(2) Rolling Stock 59.26 (1) *5%
(3) Consulting Fee 118.52 (1) * 10%
(4) Land Compensation 2.00 Only in Myanmar
(5) Contingency 260.75 ((1) + (3)) *20%
(6) Total 1,625.75

2-4. Operations of Freight Train

M \Volume of Transportation

- Theoretically, 240 trains can be operated for both ways with double track (every 12 minutes
for 24h) if assuming enough related facilities and staff including freight cars, freight handling
yards, safety facilities (signals...), etc..

cf. 10 trains/day for single track (only one interchange point (Myitta)

- Each train can transport equivalent to 30 trailers with 20 freight cars, suggesting that they
can transport equivalent to 7,200 trailers/day, assuming railway is fully used exclusively for
freight.

- Actual transport volume will be determined by demand. (it is appropriate that at most 20%
of total freight will be transported by freight trains according to the actual transport share of
train.)
=19 round trip/d in 2030 (traffic demand of road: 11,200 = ITD X 80%) (railway first case),

30 round trip/d in 2040 (traffic demand of road: 15,200 4 lane road first case)

B Propose Double Track Railway

- Traffic volume exceeding capacity of 4 lane road is forecasted in 2040, or that of 2 lane
road in 2030 if planning railway prior to expansion to 4 lane road. Although it is not sure the
demand will follow the forecast, we can expect that demand will be forecasted to increase
higher at the timing when railway is seriously considered, facing with increasing demand.
(As shown in the above, transported volume will exceed capacity of single track.)

- Financial Analysis will be conducted based on Double Track.




3. Financial Analysis

3-1. Analysis for 3 options for road development
3-2. Analysis whether 4 lane road first or railway first
3-3. Analysis on possibility for separated SPC

(Initial Phase SPC and Bypass Sections SPC)

Analysis Method

a. Sequence of Analysis
(i) Select best options among 3 options for road development
= Supposing this decision need to be made very soon.

(i) Conduct Analysis of timing of railway based on the above selected options

= Supposing the decision can be made by seeing real demand after development of 2
lane road.

(If Option 3, four lane road from the beginning, is taken, this decision is not necessary.)

b. Method: Return from Project (FIRR)and Evaluation as an investor (Equity IRR)
For analyzing budget burden for the government, conduct preliminary Equity IRR (EIRR)
analysis which shows feasibility of BOT or PPP scheme. (detail analysis needs to be
conducted by potential investors since preference of burden/risk sharing varied among them.

Conduct analysis on feasibility for separated SPC (3-3.)
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3-1. Analysis for 3 options for road development

(1) Assumption:
« Timing of Bypass Section, 4 Lane Road: 2025, 2030 each (following “ITD x 80%")
e Tariff: (Unit: USD, P: Small Car (all cars excluding heavy truck and trailer, T: Heavy Truck)

Initial (2018) Bypass Route (2025) 4 lane (2030)

Tariff each section S: 5, H: 20 S: 15, H: 60 S: 20, H: 30

Total No Use of Bypass S:5,H: 20 S:5,H: - S:20,H: -

Total: Use Bypass S:-,H:- S: 20(5+15), H: 80(20+60) S: 35(20+15) , H: 90 (30+60)

- All Traffic pass and pay for Non Bypass Routes (initial phase and 4lane ) This Tariff

- Heavy Traffic be obliged to use Bypass, Small Cars can select either (assuming 20% use it). Scheme is just
- Only Traffic passing Bypass pay for additional tariff for the section. an Idea!!

« Considering fairness between users of Bypass and Initial Phase Road and Recovery of higher Cost of Bypass

No Bypass Sections Bypass Sections (~2029, 2030~)

Pay 5 (~2029), 20 (2030~), % Total for Bypass no-User: 5, 20

Small
car

Bypass: pay 15 .. Total for Bypass User: 20, 35

. Pay 20 (~2029), 30 (2030~) Bypass: Pay 60
Heavy Traffic  Demeve

Option 2 & 3 2018 2025 2030

Tariff S: 5, H: 20 S:20, H:80 S:35, H:90




(1) Assumption (Continued):
» Borrowing Terms and Conditions (1%, 30 years (inc. 10 year grade), only for Equity IRR
« Equity Ratio: 30% (excluding Initial Phase, small % based on actual practice.

(2) Result:
_ FIRR Equity IRR Remarks (Possibility of less Government Burden)

Option 1 8.21% 19.67% With ambitious tariff and low borrowing cost, there is
possibility for BOT to be realized. (Other risk sharing
mechanism may be required.)

Option 2 6.95% 11.45% Less than level of BOT, additional measures are
required (tariff up, Budget Support, etc.)

Option 3 4.49% 7.16% Huge Cash Short (USD 208 mil.) and Unfeasible as a

Private Project

Option 1 > Option 2 > Option 3:
-When Private participates, they usually require around 20% Equity IRR or more (depending on
companies).

Measurements for Option 2 to be Tariff Up Tariff needs “x 1.6” of the above level

0 X
same EIRR level (19%) of Optionl Subsidy 40% of Total Construction Cost

Other Issues to be Considered:
- If Option 2 or 3 taken, the current concession needs to be largely changed. Especially, even with
low borrowing cost, Option 3 is far away from feasible level of BOT scheme.
=Reformation of the concession will take a some period.

- Initial Phase Road is efficient until 20257 (See Next Page)

Our evaluations: Option 1 is most realistic and technically Viable.
(despite, Option 2 is remained for the following Analysis.)

I
B Traffic Situation of Initial Phase Road (Y2025)

1. Road and Traffic Conditions 3. Traffic Situation
Item Study Case ® Driving at peak time in 2025 could become difficult
situation to pass a vehicle traveling ahead
N fL 2 o T . .
umber of Lanes ® Driving at off-peak time in 2025 is possible to pass
Daily Traffic Volume | 8,000 (Y2025) because average spacing (220m) is longer than
Heavy Truck Ratio | 20% minimum passing sight distance (160m, Myanmar
Standard or AASHTO)

55 — 70km/h (Rolling)

Design Speed 40 - 55km/h Peak Off-peak
(Mountainous)

2. Density and Average Spacing (per direction)

ltem Peak Off-peak
Hours (*) Hours
Density (vehicle/km) 9.1 4.5
Average Spacing (m) 110 220
**)

(*) Peak hour ratio and off-peak hour ration are
assumed to be 10% and 5%, respectively

(**) Average spacing is calculated based on
V=50km/h for small cars
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M Sensitivity Analysis

Interest Rate Tariff (No change for the future)
Equity IRR FIRR
(19%—5%) (Small: US5, Heavy: USD20)

Option 1 10.51% -3.87%

Option 2 6.90% -3.72%

Borrowing from private may require more support from the Government.

A finance scheme similar to the initial phase road is preferable.

(again, other burden sharing mechanism may be required from potential investors.)

" —

3-2. Analysis whether 4 lane road first or railway first

(1) Analysis on Railway

a. Assumption

B Timing: When additional measurements required,
Case 1: Widening Road to 4 lane = Railway when demand increase further (2040)
Case 2: Railway (2030) = Widening Road to 4 lane
Case 3: Widening Road to 4 lane and Railway at same time (2030)

[2016 2020 2025 2030 2035 2040

Case 1 |2-lane (Class IV)

2-lane Detour (Class I) !

Railway
4-lane Widening and

upgrading to Class |

Case 2 |2-lane (Class IV) - ‘
2-lane Detour (Class I) -
4-lane Widening and

upgrading to Class |

Railway

B Other Prerequisite
» Operation cost is 85% of annual revenue
« Major refurbishment will take place every 15 years at 10% cost of the initial investment.
* 20% of the total traffic will shift to Railway
* Analysis based on Double Track
(If about 20% of the total traffic shifts to the railway, double-track is necessary from the beginning)




a. Assumption (Continued) M Revenue

Items Year Volume Tariff Revenue Remarks
(x1,000 US$/year)

Cargo 2030 1,360 77.6 38,521
2040 2,720 LEEY 77,041
2050 3,680 104,232
Passenger 2030 4,680 6.53 11,155
2040 5040  USHpers. 12,013
2050 5,520 13,157
Total 2030 49,109
2040 89,621 6.2% growth rate
2050 117,389 2.7% growth rate
Passenger Cargo Fare gap
Japan 0.15 $/km 0.102 $/ton-km*1 1.0
T hailand 0.024 - 0.030 $/km (1st)*2 NA 5.0-6.3
(Comparison in 0.012 - 0.015 $/km (2nd)*2 10.0 - 12.5
Tariff) Myanmar 0.0076 $/km (Ordinary) NA 10.7
0.0189 $/km (Upper) 7.9

*1: Calculation based on container type basis, it is subject to additional terminal fee 34 $
*2: It is subject to Express fee $2.4 - $5.4 and Air conditioner service fee $1.5 - $5.4 in case of use

Estimation for SEC Rail Corridor (L=178.1km)

Passenger Cargo (20ft Container) Applied gap rate*4
Japan 299.4 $ 1.0
T hailand 8.2-9.2$ (1st)*3 149.7 $ 2.0
Basis 6.0-6.6% (2nd)*3 74.85 $ 4.0
Myanmar 1.4 $ (Ordinary) 8.9% 20.0
Basis 3.4 $ (Upper) 22.0% 8.0

*3: Express and Air conditioner service fee are included
*4: Parameter for calculation of cargo fee based on Japan case

Railway (Continued)

Result of FIRR

Case 1 (Railway First), Case 3 (Same Time)

Case

Case 2 (4 Lane First)

a

FIRR

-4.61%
-3.32%

Sensitivity Analysis (Case2)

(1) Base case

(2) Demand Share of Railway (20% = 50%)

(3) Government aid 50%

4) 2)+(3)

(5) Scheme of separating infrastructure and

operation

-3.32%
0.94%
-0.98%
4.22%

4.31%

e *:In case of “scheme of separating infrastructure and operation, the Government will become the railway
operator owning the facilities while some SPV will be the railway operator operating the line. The SPV will
prepare the rolling stock, about 15% in the total cost.

Our Evaluation:

ig capacity ena

- FIRR of the Railway is low, probably because Railway has a big capacity, while difficult to increase
its use up to the level of creating enough return in short time.
=Needs to be implemented as a government project or PPP with relatively small private burden.

- Railway has a plenty of merit, including punctuality reachin%destination and less
burden to environment. Technically, it hasa b
meet future demand for the long future.

ling South Corridor to

- Itis admirable to judge the introduction of railway taking those above merits into
consideration.
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3-2. Analysis whether 4 lane road first or railway first
(2) Combine Road and Railway

M Result

Case 1 (4 lane First)(**) Cace 2 (Railway First)(**) Case 3 (same timing)(**)
FIRR(Total) FIRR (Road) FIRR (Total) FIRR (Road) FIRR (Total) FIRR (Road)

Option 1 (*) 4.85% 7.32% 4.58% 8.51% 3.09% 6.58%

Option 2 (*) 4.31% 6.23% 4.39% 6.97% 2.88% 5.63%

(*) Option 1: Initial Phase = Bypass = 4 lane, Option 2: Bypass from the beginning = 4 lane
(**) Case 1: 4 lane in 2030 and Rail in 2040, Case 2: Rail in 2030 and 4 lane in 2040, Case 3: both in 2030

Our Evaluation:

- No big differences in both cases of 4 lane first and Railway first.

- When expansion of South Corridor becomes necessary, decision can be made based on
the actual situations then, including strategic priority of railway, needs from private, etc.

At this moment, we would like the issues to be open for the future.

- Lastly, even when railway development comes later, it is more preferable that transfer
service operations will be provided at Kanchanaburi areas, uploading or downloading
from railway to road traffic or vice versa for more efficiently connecting from Dawei to
Lemchabang or other Mekong Areas.

5

3-3. Analysis on possibility for separated SPC
(Initial Phase SPC and Bypass Sections SPC)

B Assumption:
Another Concession will be issued for the Bypass Sections. (Possible only for SPC 1)

Current Concession (i) Initial Phase Road
(i) Widening (4 lane) / Improvement of the sections constructed as
the initial Phase Road

Future Another Concession (i) Bypass Route
(i) Widening (4 lane) of Bypass Route

M Result:
Current CA 7.42% 20.08%
Future Another SPC 8.79% 18.73%

Our Evaluation:

- When new potential investors show their interest for the road project, this option can be
considered. There is possibility that more creativity, more appropriate / smart technology
and services can be introduced.

- This does not be determined very soon and the decision is for the starting Bypass Road.




4, Deve‘opment Scenario !or SoutHern Economic Corn!or

(Suggestions and Issues to be Considered)

B Development Scenario

Decision on Option 1 or 2

y

Initial Phase Road (2018 completed)

|

Decision on a) Timing of Bypass Route
and b) New SPC to be established or not

!

Bypass Road

|

Decision on a) Road Widening or Railway firster _ |

v

Road Widening to 4 lane

and b) Timing of Next Measurements

v

Railway Development

Our opinion is development will be determined by
triggers rather than year

é——{ *This needs to be determined very soon.

ETiming can be determined in accordance with further analysis of
and actual road demand for Bypass Road as well as progress of SEZ
*Initial Phase Road can be used until 2025

(Deep Sea Port or Traffic Volume:8,000, Heavy Traffic Ratio: 20%)
*6 years necessary from F/S to starting operation.

HENew SPC or not
After start of Initial Phase Road, there would be more potential
investors for the road. New Technology can be introduced as well. In

this viewpoint, new SPC for bypass sections is an alternative..

+2 lane road can be enough until 2030(Traffic Volume:11,200)
*5-6 years necessary from F/S to starting operation.

*Timing can be determined in accordance with actual demand of
the road

Timing of Railway Development/Road Widening

Decision on Road
Widening
| l

v v

Decision on Railway
Development

Still there is plenty of time up to final decision. This
issue can be open until additional measurements
required.

Demand will exceed 4 lane road capacity (15,500

v
Road Widening to 4 lane

v
Railway Development

veh./day) in year 2041 and 2 lane road + railway in
year 2039. In the long run, both road widening to 4
lane and railway are required.

Action Plan

B Road Map of Southern Economic Corridor Project (based on ITD X 80%)

* Pre F/S for SEC

2016
2017 7
F/S and EIA for SEC
2018 | (Bypass Road) starts
2019
2020
F/S and EIA for Railway or 4
2021-2024 lane road
2025-2029
F/S and EIA for 4-lane road
2030-2034 or Railway
2035-2039

2-lane Initial Phase Road
(Class IV)

« E/S for 2-lane bypass road

2-lane bypass road (Class
1)

Railway or 4 lane road

« E/S for Railway or 4 lane
road

* E/S for 4-lane road or
Railway

4-lane road or Railway
2039~)




Suggestions and Issues to be Considered

1) Development Scenario

- Option 1 is most realistic and feasible. For Bypass Route Development and beyond it, timing can be
determined in accordance with further analysis of transportation demand (or/and actual demand after Initial
Phase Road Operations start) and actual progress of SEZ development and Deep Sea Port. The important is
triggers rather than timing referred in the survey.

DBypass Deep Sea Port Staring Operations or

Traffic Volume:8,000, Heavy Traffic Ratio: 20%
@4 lane Road/Railway Traffic Volume: 11,200 veh./day
(@Railway (when 4 lane taken above®) Traffic Volume: 15,500 veh./day (road)

4 lane road (when railway taken above®) Traffic Volume :11,200 veh./day (road)
For Bypass Road, F/S and EIA will start from 2017~2019 taking into account time required for preparation.

- There is possibility for another entity to participate in Bypass Route Development. It is suggested that such
possibility will be explored.

2) Project Implementation Scheme for Bypass and further measurements

Even though return is seen at the level for the project to be implemented under BOT or PPP scheme,
additional burden sharing may be required from potential investors. Risks will be increase by inflation in the
future. For BOT or PPP scheme, careful consideration as well as close communication with potential investors
will be required.

- Our suggestion is that the government will take more active role for transportation development of South
Economic Corridor.

3) Natural and Social Aspects

- Part of the target road, in particular, the Myitta — Dawei section, runs through the area under control of the
Karen, and establishment of the cooperative system with them. The area also include habitats for animals in
danger. EIA and Resettlement plan with international standard needs to be prepared and appropriate action
should be taken.

4) Road Traffic Management

5) Affirmative Measurements for people living along the road

- Local Roads Improvement, Job Creation (offering job opportunities for community people, “Toll Plaza”,
“Vista Point Facilities”, “Market along the Access Road”, etc.), Public Transportation Service and other
Social Services with linkage of the road

6) More Detail Technical Survey

- The road should contribute to people’s lives as well as industrial development. Proposed Bypass Route
contains mountain tunnels. Several more detail surveys need to be conducted, including the geological,
ground water and topographic surveys




References

1. Issues and Solution on Initial Phase Road for Heavy Trucks
2. Impact/Benefit for Myanmar

3. Social and Nature Environment Issues

4. Evaluation of Full Phase Access Road Construction

5. Scenario for Implementation of Dawei SEZ and Infrastructure

1-1. Issues and Solution for Initial Phase Road for Heavy Trucks
Difficult Section for Heavy Trailers to Climb

Target Vehicle Type: Trailers (full loaded)
Vehicle Performance:7 PS/t

Sl » Design Speed:50km/h (1)
» Allowable Minimum Speed:25km/h (50% of design speed)
o » Section with driving speed 0 — 10km/h (quite below
Criteria -
allowable minimum speed)
Results * 10 Sections

» Improvement of Vertical Grade
Solution 1) Improvement with Minor Alignment Change
2) Improvement with Large Scaled Change, e.g. Tunnel

« Difficulties of passable of heavy truck might affect incentive
for DSEZ investment

* Improvement section of vertical alignment is maximal use
for Full Phase Road so that it could be reused in the future

Remarks

21 Design Speed for Initial Phase Road is assumed to be 50km/h




1-2. Issues and Solution for Initial Phase Road for Heavy Trucks
Difficult Section for Heavy Truck to Climb

» Target Vehicle Type: Heavy Trucks (full loaded) (>%1)
* Vehicle Performance: 10 PS/t

CeliEE « Design Speed: 50km/h (3%2)
» Allowable Minimum Speed: 25km/h (50% of design speed)
o * Less than allowable minimum speed and section length is
Criteria
over 200m
Results » 16 sections
Solution * Installation of Climbing Lane

» Timing of truck lane installation shall be taken into
Remarks consideration of traffic condition, i.e. Traffic Volume and
Heavy Traffic Ratio

Truck lane function
To secure road capacity, safety and smooth traffic flow at climbing section by separating
trucks and other vehicles (Passenger cars, Small trucks, etc.)

#%1 Trucks: Maximum loading capacity over 5t or Vehicle weight over 8t (Small Trucks: Maximum
loading capacity is under 3t)
#¢2 Design Speed for Initial Phase Road is assumed to be 50km/h
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2. Impact/Benefit for Myanmar

Benefit Description Miscellaneous/Relevant
Category activities for further benefit

Benefitsto « Standard of living uplift for the locals e Set up rest space / facilities
Myanmar e Infrastructure improvement and better public along the road
people facilities e Market / shops along the road
e Tremendous job creation and employment
Benefitsto ¢ Great business prospects for local ventures from e Logistics-hub facilities
Myanmar increased regional logistics connectivity e Facilities for long-haul drivers,
businesses « JV potential between local and foreign companies e.g. accommodation, etc.
e Improvement of industrial development e Logistics-own companies, e.g.
e Vast business opportunity from huge FDI inflow custom agent, etc.

Benefitsto « Economic growth
Myanmar ¢ Expansion of economic activities from high-density Any preparation for accept of
nation Yangon labor from other region
* Improvement of income distribution / narrowing of including migrant workers
the income gap
e Generation of national government income stream
through tax collection
« Improvement of national credibility

Source: Roland Berger




sza Potential issues on nature environment & social conditions
g Considerations

Environment . . Potential negative impact by emission of exhaust gas, Potential positive impact by
1) Air Quality .
Impacts reduction of earth road dust
2) Water Quality Clean water maintain by prevention slope failure and erosion
3) Ecological System Impact on endangered species such as Tiger, Elephant, etc.
4) Topography and Geology For an location of large scaled cut slope and structure
1) Involuntary Resettlement Fair compensation for potential 30 — 40 households
2) Ethnic Minority Group Consideration for KNU communities
3)Regional Economic on Employment Physical compensation system for firmer and households which lives by own land
and Livelihood properties, and technical compensation for livelihood development

4) Land Use and Natural Resources  Protection and control for poaching to conservation area
5) Beneficial Conflict in the Region ~ Beneficial compensation in practical area by KNU

6) Landscape Large scaled cut-slope and road structure in conservation forest area

7) Accident Traffic safety for communities people along the road
8) Cross Border Impacts Economic positive impact through cross border traffic volume

(3) Action to be taken by Myanmar Government
B Organizing Legal Framework

1) Environmental Impact Analysis (EIA) procedure

Formal regulation on EIA approval system is still under process in Myanmar cabinet.

2) Fair evaluation on international criteria for EIA to be submitted

EIA report should be strictly checked to follow international assessment criteria and include both environmental and social impacts and
recommendations for minimizing and mitigating ecological negative impacts.

3) Fair compensation & practical compensation system

Fair compensation including international requirements such as livelihood compensation should be considered and be reformed for
practical compensation system.

4) Preparation for Strategic Environmental Assessment (SEA)

SEA should be developed to ensure that environmental and social considerations are taken into account at the outset of the entire Dawei
project and Tanintharyi region. It should include not only road but general description of the plan for the Dawei project.
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(3) Action to be taken by Myanmar Government (Continued)

HPlanning and Coordination

1) Preparation for General land use plan for the Tnanintharyi region

Integrated land use plan covering Tanintharyi region wide should be developed to guide primary and secondary industrial development,
to avoid negative impacts communities, wildlife and the natural environment.

2) Sensitive section avoidance

The road crossing should avoid habitat fragmentation in protected areas based on their national and international status. Road
alignment even if short bypass should be considered on ecological corridors, migration, and distribution of important species.

3) Planning for Natural resource control

Management plan and regulation should be developed to guide ecosystem and forest protection, including wildlife conservation and
systems for poaching of illegal wildlife and/or natural resource trade.

4) Coordination with relevant organizations

International organizations such as WWF and other NGOs are keen to conserve an biodiversity area, and made recommendation upon
ecological aspects.

M Design, Monitoring, and Offsetting

1) Consideration for Wildlife crossings

Such as elevated road sections, tunnels, etc. are needed to maintain connectivity, and to ensure wildlife can safely cross the road,
decreasing risks for wildlife-vehicle accidents.

2) Monitoring

Effective monitoring system should be developed in collaboration with organizations concerned involving communities and NGOs.
Appropriate collision-mitigation measures should be updated according to the monitoring.

3) Offsetting

When the above mitigation measures are insufficient at a site of concern, offsetting should be implemented as final method. Large
scaled cut slope, actually, has be done at site for Initial-phase road project, which is difficult to reform.

Offsetting measures should include habitat protection, creation or restoration that would increase biodiversity and ecosystem to an
equal to or greater than what is lost at the original site.




4. Evaluation of Full Phase Access Road Construction

Option Option 1 Option 2 Option 3
Based on the initial phase road by ITD, the bypass[There remains many difficult sections for[From the beginning, 4-lane road of Class |
Outline road is constructed to make heavy trucks passfheavy trucks to climb. The 2-lane road offis constructed for heavy trucks to pass|
smoothly, followed by the 4-lane widening and/Class |is constructed from the beginning./smoothly as same as the Option 2.
upgrading to Class |
Initial Phase 2" Phase | 3" Phase 15t Phase 2"d Phase 15t Phase
2-lane road off2-lane  bypassl4-lane widening[2-lane road with4-lane widening ofi4-lane road with bypass road for
Stage ConstDOH Class IVffor bottlenecksfand upgrading topypass road forthe first phase road |bottlenecks with ASEAN Class |
Standard with ASEANASEAN Class | |bottlenecks with
Class | ASEAN Class |
Length and 138.0km 73.5km 131.0km 131.0km 131.0km 131.0km
Cost 215million US$ | 382million US$ | 851milliom US$ | 623million US$ 748million US$ 1,131million US$
o>t | o 909 million US$ x 967 million US$ x 1,031 million US$
Main Bridge: 1.5km  [Bridge: 3.7km  [Bridge: 7.2km  [Bridge: 7.2km ridge: 7.2km Bridge: 7.2km
Structures Tunnel: None Tunnel: 5 qty/Tunnel: 5 qty [Tunnel: 5 gty Tunnel: 5 gty Tunnel: 5 gty. (L=5.9km)
(L=5.9km) (L=5.9km) (L=5.9km) L=5.9km)
Eqt. IRR (@] 19.67% A 11.45% x 7.16%
t is supposed for the initial phase road| t takes time due to a big amount. tis difficult to prepare its fund due to
Fund O |Relatively easy for the second phase dueto a A a big amount.
small amount.
Const 'h'eWD of the initial phase has already] It takes time for D/D, fun t takes time for D/D, fund allocation
Commen- o finished and the contractor has assigned|  allocation and procurement and procurement before construction
Then, it is possible to start soon. before construction.
cement
Response to| n the initial phase, the heavy trucks can't t is possible for heavy trucks to t is possible for heavy trucks to pass
Traffic A pass smoothly, and the operation of SEZ will O |pass smoothly from the beginning smoothly from the beginning.
Demand be constrained.
Japanese o he detailed assistances are available byj t takes time to procedure due to & tis difficult to coordinate due to a
Assistance section in both grant and loan. A big amount of construction cost. huge investment cost.
EIA « large impacts in large area due to three times| N wo times construction works. Only one time construction works|
construction works. and its area is limited.
Total Point 55 points (O5. A1, X1) 30 points (O1, A4, X2) 20 points (02, A0, X5)
The road improvement responding to the SEZ It is possible to cope with heavy| It is possible to cope with heavyl|
progress and the traffic volume increase is trucks from the beginning. ftrucks from the beginning. However
possible though it is difficult for heavy trucks| However, it is difficult to finance| its initial cost is huge and it is difficul
to pass smoothly at first. Various supports immediately. It takes time to start to finance. The financial feasibility i;|
Evaluation O |[from Japan are possible. However, some/ A [construction considering the time| severe and a large public support is
attentions are required on the design and of D/D, procurement and etc. required.
construction work considering the stage Those will disturb the early start
construction. operation of SEZ.A financial risk
is also large.

*: Total point is calculated under the condition of O: 10 points, A: 5 points and X : 0 points.
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5. Scenario for Implementation of Dawei SEZ and Infrastructure

Industrial 7 km2 *19 km2 * 72 km2 * 84 km2
estate
S e Small port . Dgep seaport e« 22 berths « 36 berths
with 12 berths
Residential *5 km2 *10 km2 *21 km2 * 39 km2

DSEZ *0.35 m (2025) *0.89 m (2045)
overall
employees
DSEZ *1.21 m (2025) *3.33 m (2045)
overall
- related
population
Traffic  *4,000 veh./day + 8,000 veh./day < 11,200 veh./day * 13,600 veh./day * 15,200 veh./day
Volume *10% of HT *20% of HT *30% of HT *40% of HT *45% of HT
Cargo *800TEU *3,200 TEU *6,720 TEU *10,880 TEU » 15,200 TEU
(TEU/day)

* 19,200 pers. * 23,520 pers. * 24,480 pers. 25,080 pers.

Passenger *10,800 pers.
(pers./day)

* 2-lane Initial * 2-lane bypass *4-lane
Phase Road Road (Class I) widening and
Road (2019) (Class IV) upgrading to
Class |
) » Dawei to
Railway Kanchanaburi
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