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information provided in this report.
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F1E xRE - HBORFERE

1-1 ®RE - #hig OFAFKRE

1-1-1 HEKIZK DHEEOHLK
(HEHIEDER & KE~DHEEE M

AR ATIHRERRERE M ic L v KR&RIEY, KEGE, FEIDIEINS O AL
LTW5b, FRIEKLBEEZE DA R+ Th D70, ZRTE O « 3R] - HE O KEIHENZE L
<, F7o, KRR OB N A+ ThdHd Z & bHE - T, PWKKFIZHILE L7TETE KPR ERBEITIR KT
D2 LK DIRYIR O EIE S E OFERBE LA SN TR Y | WJIEIZ I 53k %E o S FITRIA
T HAEERBRREA~ORBITIRE N,

T, AT EHIBORERE T THH A F—HTlE, SFICA-TO6H, FIGEFOHIED
M C, RMIZ B IATLKMORENFAET 5%, EREOMTINEIC X D KEFHKLA 7 T HH 8
L7poTWA,

(2) #K - BRICK DA - BFWIBRORLE

AN F AOHEFEIIEE 6.2 H D E RS FRET DB PEIRKUE O F K TH D | 1997 F~2006 -
DRI 750 A, 2005 4E~2014 FEDOFFEIH) 167 NDFEHEDFAE L TV DIED, RFIEKIT GDP
o 15%IZ kAT D, K0 RBBETA 2 &2 50 /£ (1954 45-2006 4F) T 380 fEDHEEN N~ T Al
EFRELTEY, MEENICLKkESERILTEY, RN FAERD 80-90%03F D#AEA Y- T
WhHEBZBND,

KB OB L b+ 2BMIcH Y, DX ) RERKEY 27 ST L T\ 2 &
MEHBOBETH 5,

—JF. KEFEOFENRE L5720, HROKEFRET — 2 X—2{L L T\ % EM-DAT 7 —# X— X
N THOW &21T 72, 4 10 £/ (2005-2014) DO~ F AEICIIT D BRKEDIRAE . kil o
% F % LK R OVE RIS XA EN RO 9FILL B4 5D TR Y | PKOREBRR A~ R ABLEE D
L o TG,

F1-1 R FLEIZBFAEEREIRRT (2005-2014)

% FEEH BEEH HEETEEE

() (AN) (AN) ('000 USD)
ek 35(47%) 1,274 7,229,147 2,323,702
AN (5 R 36(49%) 1,398 10,149,726 4,659,180
i3~y 1 (1%) 13 1 0
TiEo 1 (1%) 0 410,000 42,120
(AT 1 (1%) 27 0 0
at 74 2,712 17,788,874 7,025,002

Hill : EM-DAT 5 —# X— 2



x12 BEOELZKE (BR)

B - AFF WEREEE

1997 4£ 11 A 19974E 11 H2 B, XM T AFREICERL7ZBEY >4 (Linda) (&L b, 3EF 3,111
R A BRSEE 100 5 ALL L, BIEESRK 77,000 B, HER%E 470,000 K RV DK X 72
wRY s BESRA LE,

1999 4 11 H 1999 4 10 F K206 DBEFIC L 0 | S b A TIEE 749 A, ISR 49,094 B,
S N stk | BCERRERK 240,000 K RV OBEERFEA LT,

2008 4E 8 A 2008 = 8 AL b ACESE LBV IREE S &4 (Kammuri) BAb7256 L7258
e e ' ME U L v, Bk KELR EARA L, EH 133 A, 1T RHA 34 A, #
R A Y| g 900 b, BEEHEE 11,500 J5K FAAC R SHENFAE L,

2009@59)? 2009@59HQ:%§$L7‘:'§E{40 74 D) to\/\ /\}\TAﬂljt?—_WNEZ%%%fz%bf:o o
. . NFEAFE O T U ABITEREL, D L HEE 163 4, FESFHR, B
SR Y 7= A7 57 E#) 785,000 5K F/v (GDP @ 0.8%FHY) DO#iEZ H7-5 Lz,

2017 4E 11 A AT LR O 14 N TERREESHE Si, AROEF T 110 AL,
PR ADTHAB, AEEIL197 A, 430 T AR BRELZIT -, BHEFE 1358 ﬁé
AR A LA BB 11 J7 4866 B, BT 110,000 773K RS Eotz,

2018 457 A 27T AT, T AT AM, 26 ADEf, LTI, 12,400 7 O EREEAK,
P i1 | KK O 70, Bk, BN, (27T R REET~O
BRY T ERER R BN SN TS

il . 7 U7 Bk ' % — (ADRC), HES > 7 —7 1% World Economic and Financial Surveys -Regional Economic
Outlook- Asia and Pacific, 2009(IMF) & ¥ #& 7 4R 1t 2 He ¥,

HRCEIERFZERT (WRD) 12 X 5 & BRI C 2,100 5 ARNEEROKOEREIZES S S TEBY | 2030
I 5,400 5 AT 5 EHEESN TS, XM FAITIHRORNTH BT R 7SN, BE
93 H AN (NEDKI1%) DHKOfEREIZS H STV D

15 Countries Account for 80% of Population Exposed to River Flood Risk Worldwide

India 4.84
Bangladesh 348
China 3.28
Vigtnam 0.93
Pakistan o

Indonesia 0.4

RS LIFHRTE

| The top 15 countries with greatest population

Eqypt D46
M " i H.ASEAN TlX1&H exposed Lo river flood risk are eilher Izast
yanmer 9% TR - developed or developing countries, which are
Afghanistan .33 <3k J7\7ltﬂﬁéh'( fhe most walnerable to natural disasters and
y i WAAANRZN climate change
Igeria 5
Brazil 027
Thailand 0.25
Cango, Dem. Rep. 0.24
Irag 019
Cambodia 019
Rest of the World 424

Annual Expected Population Affected by River Floods (millions)

WOTE #n inerage couniry-wice flood peoiestion level wes. sssigned for each couniry
based on the country's incoma kevel. 2010 population dats was used in the anaiysiz.

wri.org/floods

Sources; Wk Resounss iaiine 2005 Winsamius, HC., o 6l 2003 Werd PL 6 6, 2013 WORLD RESOURCES INSTITUTE

Hi#t © World’s 15 Countries with the Most People Exposed to River Floods (WRI)
1-1 #FKYVRIDELWL 15 ME
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1 : Global Flood Analyzer (1tt5V&{FMFSEFT WRI, http:/floods.wri.org/#/)
B 12 R FFLERADHEKIRY

() [UREB~DXIE

NN FAFREEB Y 27125 L TR BEFEAREO—2 & STV A, £ 3,400km (2% 5 E U
CIERZRT NV AMEZAH L TBY Wi LR ORENEHRINTND, FRHCA a7 2 ildud, R
D2 AR EO 2 Bl G L T 2 IERICEERMIE-IR CH 228, [EEBNC L DM LRSS
HARBEFEIC L o THR ORI 2RI S RA e 2% & 3 rTRBESE A 5 S, Bk - m K SR 23 24
EHLInTno,



1-122 41 V7 5%fF (HKXER) OBXEE

A 3T LA HIC B CiE, HRERTT (World Bank) DO XBIZ LD | KEESED A v 7 T BHEEMN
BRI TN TV D,

Flo, AT ALZHETIE, FREOHRKEIZS L INTWD R, ERKEEOBUE N VB e
BT D2 < BERRZRHIXKIZH Y | A 7 TEAHPBIEST H2RPUTH V| #kE5 ARG C, Mg Ic kb
SFEUKEFIEENRBESND 2 EOWENEAEL TND, YRR TIE, B EBIC X 25 K T H
WRHER K E R E A R L TR Y | HEIRKRED A 7 T8 & O TR SRR D LR DR &
o TUW5D,

1-1-3 ZRBEMHOFZICER L2 EFEDEBNIC X 5 KEEDIEM

NN FAETE, BEEOEHER ORI OREND, LHEORIE, THEEORMIC XD LR
WAL, WAKIZE D Nfn, BEOHWENMBOREL SN TWD, BUIEEHEOREIZ, WO -w
ZREBRMEHIRIE T 2 2 & 2 HIC, BENCIE 2RI ER L, £ ORR, WRAMET L, #WED
RESEORE L VWS T EKZRELZ IR T I ELBENEEL TWD, ZOHN M ABUFIE, 1
RIDERIROBUEIZB) & H L. Law on dikes (MEBSE 2006 4= 11 H~) #%HE L, WAERREZBE L T&
ML ARIRE LT, EER R BRI TN TE T,

KIKEPRERBEE (Ministry of Natural Resource and Environment) HUVE LR R 1%, WPERBUR S O Biks b1z
mF. 2018 4% 5 A IISF] D& FRIZ B3 2% B £ (Decree on Management of Sand and Gravel in the River
Bed) DOFEZRABUICERM Lz, £7o, BUFIZ K DEERROEGE O LA 5T\ D, N AT
EERGHE S LR R E B O AF N ETE T INEE L 72 0 | BRI DBIUTHAED 030D Z &b
Ltk BOKBEEORINN T RSN 5,

1-1-4 BRRITNEBICEDPT IR ME L HBADREREE
BUAR TUIE « AKEESE 21T 9 BIE, 38 - KBS CHEEI L7z de i3, 8 - KB OBRIC B S Ul
Refi- Ty, #ER~EZEL 52 TWD, R —F I RO, JH o TR #H
5 TRIARDMALTEY, SO FEOHEGREOMREKRE S H D5, RERLNOESEPHRE ST
Sraid, et it U, WO i TR T D XLENH D 2 Linh IR~ O A RTE, i -
BRETALEE = 2 - ORI BB O FREZEB L TRV, SEEZRA TS,

BE 1-1 R—F I UHRADERIKR BFE 12 ZREXTDRERR
(HE . BHERTRE) (- B EAERE)



1-1-5 Bz 1+ 2 8E

AT A TIERER LW OBRIEG AT O R RECRVIM OIS AFRETH 5720

Bk ESCE L -

WERROMENRRIME L TEBY . LTFO LS RBuER RS TVnD,
B+ 24 RIL
(No. — B
5| W=
Many shipping lines will leave Cai Mep port for delaying dredging?
EORBEOIENNC L D0 A A v TUDIRMEZ DN T
2018.4.19 EIEOENIC X VAROBIRRHAEL TWD, I N T A BOIRMEBS TR, WA Ay
1 A PEA~OBIREHESE L T2y, FEBITES AT 12m Lo, A T 5861

TuoiTre Online

A 15m OBKDBRE TH HIZH 0D b, ORI ORI, 7 biFhh T
WD % < OUEES A Rk K0 Ok~ OBERZ FHE L TR Y R b ADHE
BB %KD BND D B,

Province cracks down on illegal sand mining

PN EIE LBV ERIB 2 D fE D

2 Vlé%isl\flzﬁ E2 kv 7 > (Binh Thuan)# 137 EG LT R AERIOERL, %% 23k L,
[ HH X C UL e WO BRI DS R (AT DU TR 0 | MR, A OIS 2 ek 12 B Y i 2
X ofEmRLT,
Southern canals clogged up but no sites to dump waste
2018.6.25 PR R ORGP RIS\ T
3 VIETNAMNET FAEBIEA ZIRME L TV 2 28, BIE T A RIET DHFN AR LT D, il RlEs
ST L T2 28GRI IE ORFEC & D BRETME 722 & O 72 DY) 2 IGO0 b
P RFEANE A TV R,
HCM City cracks down on illegal sand exploitation
A—F ‘/Fﬁ%’ﬁ BRI OVERA LY K E 5
4 | 2018911 AT TR & SRR, BRI S B OB L — b OXKEE R L,
VIETNAMNET USSR LTb\éo Fﬁ [, BT BV e FORELRIL L, ER K
FEIZHD 5 K o LT,
Solutions needed to ease Mekong Delta flooding
A3 T VB DA e ok E
AT NEO Y h—HTIE, A OBKIZ XY BokEESE A CHERKRIT 15
5 2018.10.25 USD (C £ EESN TN D, FITEOUIKITA = )1 EFEo dk ORI RN L
VIETNAMNET TR, AY =T, ~NT Vv BErry T4 i EO TR TR L
MoTWD, IBHIZ, HWFKOBEIZRBFEN A I T E CHRARIL T 25 &R L,
FTUHD e NRFEOREICL D & 25 /T 1991 F25 2016 F ORI EE)
18ecm b F L, JKEEZRIMLSE TV,
R L Waterway transport need investment
FREEHIE A~ D BE DBV DU T
6 | 2018.1L6 AL TR RS AT A ORLIC IR 5, L L, KOS
Vietnamnews KEEA > 7 TITiThk & e R B 5, BURFTIE 2020 45 F TIT, B2 Lot i 4 )
I L. WEKEORIGEZEHET L2 TETHD,
Illegal sand mining on Can Gio Sea has not been stopped
##5E 95 Can Gio Sea TODIEERHY DERAR
7 2019.1.25 — B o 1 4 -
Vietnamnews B—F I AT OEERIE ATl T\ D, B2 OBV FFiE v Iclb b

. T Ok 2 R TFRBIC K0 SEERIE D KR L TV D,




1-2 UEEFRREICEEY SERHE. BE. ZTF
1-2-1 Bi - RER RSB OEE

() BiEHEIOREDME

1994 |2 [SFERIR O 72 O O 5 — R [E KK d L OITEIGNE ] 2R E S, FEHEIE, 8780 -
FEHY - AR BRI 2> B 0 KFE B RO LBEMEZ R LT D, 55 KB AYTTENEHE (2001 ££~2020
) TiR, KEERE E RS DRSS R ST, BREEICELE L 7o Fie T RE 72 BRI & SE5E OIS
E?ﬁ%iﬁ& hTnad,

F£72.2007 4F 11 H 16 A, 12020 412 AT 72 [EZ P S (National Strategy for Natural Disaster Prevention,
Response and Mitigation to 2020) | 2 EAHIZ X W KB S vz,

(2) 2020 (=M [+ 1= E R K B RE (National Strategy for Natural Disaster Prevention, Response and Mitigation to
2020) DHE

EREREL LTI, 2020 FETIC, HOWLEHRELBE L T, KEOTFI, HEERE., ISEXIEEL)
BRNZFRE L, ANfv, MPE, ARG, SUb#EE, BRI E~0WEZ R/ NRICE D, Rtk
FREEZITO Z 2 HIBELCWD, Fiz, N Mot a2 ik, PiEinElg, A a7
sk, HERER - LD 4 D ORI A3 1T THUER T EH AR E L TR D . FE SR - [IEETITE AR
KEORKRPIEE WS T Fu—FDb & OFFASLCHS R OZIHIRORE &P — N~ v 7O
B, @F L ASLVETENRE LTSRS AT AR PRI a=lr—ra VU AT AOBE, @KETH,
B, BRI BT 2 EILE & O sk EAEERE L L TR0,
HARH R NEICOWTIE FRRO LB,

< HH>

2020 FFE TITHREIC L D A, MPE, BIREIR, SULBEPE, RE~OEEZ /ML, EFOFHGH
BIRCL R EE MR T 5720, BIEARICHET TIRTOY VY —2ADOEMIEHEZX D Z L2 L
35,

KRBT RIS R >
BRI BOREORL
- AR AR D FRA,
< NV Y — B3 LB
- TRAE
R 2 =T o ERODOBERL
- BARKEEITHT DR - HATBE
8B, Bk, & L ORI
- RIS Eh O FE{L
- EBs 1 O & A

<HRKEADORRR (KA 2 7 L& Hililz $hify) >

A T )L Z Ml Clrdiok &4 éTZD”meg with Flood”@%‘zjﬁ@% L BREHER LN SRR 72
BIREZEDDZLERDH D, TOT-OITIE, BRI XL 2 BN, Sk E L TROXINK 2 D 5 2
HEHRH D,



I

c YK T B O =0 O MR D B IRSKAFIC A - To BHFH . BRAEIROTEH % X 5 Gl O ffe T

< YA R D T2 O DUIKFEDIRK L~V EL ED A 7 T R JFE X, KBS DI ~DE W Ot
VRIS - A - I OFLEE - BRPHEAR . /Kot s o b 5 kR

PP ERLT W L RE L, HE QhEERE) - BE - OKPE - i - =a Yy — U XA - KEEICH
T2 WFFERRE Dtk

- KEWROIEH, REE X 5 7 O ERE 1 O,
<Trvarrsy (V7 MEK) >

Y 7 b%FR  (Non-structural measures) & L C. FitdDbDONRZETF LTV 5,

B BURYGE T w7 T 4

- MFRAE G Db T e 7T L

CEHEO L E2— RET 0T T L

- REOEHR, THIREH ORI T v 7T L

s A a=T o BBER T 7T A

« RIRB OB, R T 2 7T A

- KFER VA MRS, BRI Ok e 77 A
<TIrvarrs7ry (Oh—FKiEK) >
~— %5 (Structural measures) & L C, Fit®DHONRZEIF HILTW 5,

- FARSIEEITHRIIG U, GG EESHUIBRREIC & o 7o s ~ D UE, Fill#&E 7' v 77 A

© PR OBEKRRLTHI DI HIE L7 kA gE, £ O FIEOMEN 2 M 5 /KGR 7 1 7T L

C HEESCHGEIR WV OB BT D HKREIIER T 0 7T A

cREZPVIET OMEAHET DD T s T L

- EBEO T OKMOBUE, FEBIFR E O K DRV AT Lok e 77 A
Ao RR Y = V2 —EE T 1 T A,

c POKLB R ZRET D SRR T 1 7T A

REANN— RO T 0 7T KU X N apRd, WEORPOW)I O, GUE#RICET L7 s
T LBV IAEN TN D,

K13 EERITOTSLYR L (I —FHER)

JassL o Jadzy k EREEAER ER
FARSEEITRIG U, BT ERMECHUSRAE LS & o ToMED ~ | g e i I .
DU, EHEE T 5 BEEMBEYE (MARD) fHAT
BREY LT #ET 0 7T L ARZRS (&) AT
WO AT A5k v 7T A ANRZES o K OTW) | 2007-2015
BKHERD T2 DEKBL D=8 DT a 75 X BEERFBHIEYE (MARD) 2007-2020
RO BRY = V& —HEE S a 75 L BEEMB®E (MARD) 2007-2015
Red river & Thai Binh river DIEiOSfE T v 75 A BRI TS (MARD) 2007-2015
ﬁ%?ﬁf&iﬁ“’ab@%@kﬁmzwiéifébkﬁémfzjt SRS (MOT) 2007-2020
A=/ AN

o . . . . ks (MOC)
AHEE, POKER 25 DT 7Kt O FE A DOk ise -
AV BEAKEEDHEIK D 2 O B 7KL D FE A D ke [ KL% (MARD) 2007-2020

Hi#i : Annex I:List of programs promulgated as attachment to the National Strategy for Natural Disaster Prevention, Response and

Mitigation to 2020 £ ¥ /~— RHsk & $f L TYERK
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1-2-2 BRERHIE., HRAIF
(1) BFSK - KEXRICBET DEHIE

1990 4% 5 HIZHilE Sz TRIEES 5 168-HDBT ) Tld, REUKEH T RER S (CCFSC) &3
TOLL (A, B, fOZEESOHMM OS2 &L LTV 5,
Fio, TEPFER L POKEEARICBET 2165 X, BBREE OBL LRI OWTHRRICED,
KPFEOR Z T WHBK OB A2 EH T 2 BR Y /AT 2 b0 TH 5.

(2) e O IF HhER A KR FI

RETIEOFRAICIE, AME DR N T AR EZEA T D2LERNH D ﬁm@@ %W@&#
il O OIEH B 2 6D, EPEO)@ SR DA BT > TE, TREORICHET D MLEN
b5,

RN AORFEHENTE I, 2014 429 A 1 BICHI{TOTER ~ =g @ [ - 50w « A7 A
> ORI BT %8 20,2014 /TT-BKHCN %) (AR -l 20 5) O aF1 Lz, Zhic kv,
SMEN S b T DO iR - B Ot o LT MEIMS 5 FELINT, Brdhd 80% L. Lo e
T%é’&Jﬁ%#&&é’&kié%@iﬁﬁ®%\Eﬁéﬂé:&&ﬁokoﬁéu\NbfAm
DEADFED DIV D FE A b - 3R 0fIX. BRI S FLUANT, Frdhd 80% L EORETH D =
EMEMEELTEY, Jﬁﬁjﬁﬁ%mmﬁé CREREENHLZ LB TIRENI D TH ST,

L LD, BEOAMAEEND, AAREZITUDIEMENS b RAHNE ICFEEORES
BT HENZHEFE LN, BPEBN M LARARETLE (UBAV) . HAKMEE, Y= brt oK
WFBEARIERE & E U | B AT ORI G A F A~ OB & T BN E ~ DR T A koD T & 72,
722U, AERIOBIMELIZEY | BEOFEBIER SN b DD, FEIEE ol bif Tidinizd, #
23 FEhE S AL D ATREMEIZFR SN2 FE £72, A% b ERE, N M ABUFORIGZ ER L Ty < a2
b5,

<JHFE 20,2014/ TT-BKHCN 522U T >

AR - GO - AEPE T A L OBAICBE T 2R, TR - B lE OB 2 BRI 22
UTFDEEh, Zhicksd &, Mk BoMMIT THE, 908 (524 L, RS 7EURO
BICIRESND Z & &7 D,

HEARZRITIL, XM T AICHER L TS HREHA — 0 —0 0 THARBO X 9 7o e OB 7 -
xﬁ%%ﬂﬁéﬁA \@%m~wE&E@%Lt%@%%%ﬂﬁ@ﬂ~&%f%@ WATEDOH

R IIRCEDN 10 FLL EEFA LTS O T, @EN TE LBV T SN HAaI12iE, HEF 2R
WCREIRTNEIRORL< D] LoBRBH SN,
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(1) HRETRMEICLZ IO Y b

A 3TV HIRIZ BT, HARERTT (World Bank) DO XIEIC LV, KKEULED A > 7 T8k
FEMTOILTND,

1997 FERFRIZIBNT, A T TIIZITBIT WD 5 HAKIEN 70-80%% LTV, HiboH
FECHP ORI LV XEA X T LT, AT AE AL —TF o OEBITMIT T 1995 F1Z
TRERIT O R E T A TH 5 EEBRE IS (IDA) Ik 0, KiEA 7 THFEFRE~DO RN
STz,

CTOWRBRITOTE T e Y =7 ME, 7 =— X1 (1998-2006) . 7 =— A2 (2008-2015) N5ET
L., 2016 EBIFULFO Y =7 FRFEMINTHWD, MEITTRROEEBY THD,

<2016- : Vietnam Southern Region Waterways and Transport Logistics Corridor Project (SWLC)>
Beaga /300 2 (2.8 f& USD)
2019 4F 3 H ESKR SN D HIAZ
OrgLIE]ER 80km
@V [AJAE 240km  (Cat Lai — Thivai-Caimep [ (3 k)

Q)PMU-W [2&kdFOP Y b+
@F z — H A TE A& F
JER - 28km () HiFBEIL 12k m)
BEZE : 2016 A BIAKME LHTH YD | 2019 FLUEOFHEIZOWVWTH MOT OAEGRBRE T
AREMETAEICHE S H K - FGE - EVRAMEFEOR BRI EHEL T D
AFHEIT, BEXIRE LT PMU-W BT 52, EiRott R TEgIic L s 7 v=s ho—
WThbboin, BEFEMOAEIMEZ RS LICEY, HHRSIT TV =7 b~DREBREZX 5,

Q) BEOZETOD Y b
HRETICE Y ZRETICE SN IR T e =7 SONEIZLLTO®Y
<1998-2006 : The Vietnam Inland Waterways and Ports Rehabilitation Project IWWP) >
1998 4735 2006 T T THEREATOSIRIC LV . NEKIKZSEDORES) . 2hatE, Zatkoii
fbEZARE L, KEOWR, b b—#oOWR, KEIZET 2 EEFEHORE ML ZIT T,

KEEIZHOWTIE, TRROWBRFHEEZER L7,
* MRHESR 626km, BEEAAHK) 63 H /7 USD
s R—=F I (HCMC) 7B T =2 (HaTien) (2% % /KE 305.3km
- Fa3—7 72 (ChoLach) 7°5F A% (NamCan) (2% 57KE 320.7km

<2008-2015 : The Mekong Delta Transport Infrastructure Development Project (MDTIDP) >
2008 25 2015 FTHT THASUTOSHRIC L Y . A a7 L2 il 1T 2 TEM L. &
AR DTz 6D, AKEA Fl & U7k Rl FE S 1 & 0 Mifiee ) o5k 217 - 7,
KEIZOWTIE, 7=2—=X1ICHE, Pl R FEZE LT,
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(swLe)

UOY SOA 2

bR No.2 (WBS)
HUOY SDA 3

bR No.3 (WBS)

LEGEND

¢ PORT - LANDING STAGE
SHIP LOCK

e EXISTING UNE (MEKONG RIVER)

S [NLAND WATERWAY TRANSPORT REHABILITATION
m— BANK PROTECTION PROJECT AND CAN THO PORT
=® BRIDGE —— CHO GAO CANAL IMPROVEMENT PROJECT
S CORRIDOR 2-MDTIDP m—— HAM LUONG RIVER WATERWAY TRANSPORT
— CORRIDOR 3-MDTIDP IMPROVEMENT PROJECT

MDTIDP WORKS
PHASE 1: PHASE 2:
CORRIDCR 2: KM80 - KM253 CORRIDOR 2: KMO - KMB0
+ DREDGING: KVIBD - KM 143 +DREDGING: KMO - KMB0
V10 < K283 + AIDS TO NAVIGATION: KMO - KM80
. + UPGRADING BRIDGES FROM @ TO
+ AIDS TO NAVIGATION: KM8O - KM253 paeiendi @

+ UPGRADING BRIDGES FROM ®TO 1@
+ BANK PROTECTION:

1. MY AN BANK PROTECTION

2. PHONG MY BANK PROTECTION

+ RACH CHANH SHIP LOCK

‘CORRIDOR 3: KM207 - KM310

+ DREDGING: KM207 - KM310

+ AIDS TO NAVIGATION: KM207 - KM310
+ HOA BINH BANK PROTECTION

Hh . PMU-W $2Ht%k

B 1-6 ERBE IO Y FEHER

20



F2F RELFE. #HH - Hif

2-1 RECEDHE

2-1-1 TXIEHR

B34 - RPERE T 31

AP« B4 R HIXEIZRAT 1 0 7 FBHRPE e L
BXNMAEAH C19674E5 A1 H

FERMBIEIL, 1958 FRXLH WG, TR THS ENRA TSV ) A0 —T BT, B AR
HOFTEH, FRCHBEG BRI LI EN BT ERBE /R LAY TEY . TRBEO RE RS
AROFEFIZEER L CT& 7z, IFETIEarIRFELME, PECOMBURZZETHFT L%, HBERE
(A% 2 E N TS O R BN 4 AR 2 TR Z20EAE HH 2 R LTV 5,

2-12 BHE S KR RABRBEOAEM T

(BN EHOBMRUBEN

RERMEEIL, ENCTOBERNE L H - ICHFERHZITV, BEFTOREWEE, TV vy r7FEELd
52 EMBIERICTE Y EF A XL TS, L LENTIR, BAME0BEHE, SEESCEMED L5
EVSTIREMEI LD E ZENS, UAZSERE L TN TOEERBEAHER L, B THRZILTE
Bfiso, Feikie TiE% . BIFE EEZPOICEAL, B2 R E LTEET L & &b, thaEBk
DIREIERT 5 2 & 2RI sME 2 kA Lo, R TIETAN CHREE L4 X R HFAT 5 BT
BIF SHL, XN FAEO A 307V X Ml O TERISUE R E A4 1% b kI S5 FR O N AEA
ZHEA TIEDNIEL | FERICE S THBMERSH D B2 bNDH 720, X FAEExGE Lz,

QY BEHOBREHKICH TS ENEXEDMENIT

WO ~DAFEHERZ 7= 0 | RREHEIC L D HBEOERTAE L M L f R, Ao TIENRA
TEHHENRH 5 EOREBRRERE 2, BAFEORBEZRELL, AV EyI7HBELHDZ L0
O EWNERAITMR AN F M LT P, M EEZ RBETIRL TV Z L& BE 2. ENORZRLEITM
Z. BT ACHEANE A N A T 2 fih A R L LTV B,

2-2 REEL - BRiTOME

2-2-1 BG - RWOEE

BEFMTH L HEHREEMAY AT &) X, FEISH 2000 L, BEMaHEs X Ot B
BB EEMAEDEREMRICE Y, Bt BELR EOEREAE LIS, BHIESBEE TR ALK
@%Mﬂ(ﬁmﬂ\7ny7ﬂ\EMM\t@ﬁ\m/%%4%@k)%ﬁm\@ﬁﬁéﬂﬁ&%@\
PERGCIE I TR T 5 Z E R FREL 2 D, LU TFICERRF M Z RT,

OERRE RO 72, a7 My 2T A CREAE T2 AT 6E,
Q7T v FRBENFRET, MELEH D2 2 MERBKN D,
OEHE I SVl CHNF 2 HT 5720, B IR 2 BIHT 5,

21



i EASAE T L 0 | B L OR R BT 5,
ORI L0 | WBEETRE LB RRRA T 5,

OURMAVE AT L, B, WA OMEIR % RID TR T g,
DA L7 RS RN TR B L, T RS~ DRI b TR,

IREA EERERE)
[ ]

FHHERD P e
WY R LR

2-1 EWIXYEER

REBARIy 2 H—

avsy—rRx7

ERRR IR Bic#T4 o BiEEian e Y

-t -

avsyY—rkeTF

FEHEOEEA —| R B |—| 3;A I’

2-2 BAIELBAMAL A TLDRN

22



222 WG - BffD ARy Y - ffit&k. RFEEE
(&G - BiffIORAR Y J - {fitg
A B R~V 1 & T RTRE
R e B & © Max100m®/FEf
AARTOHSE T HE 15,000 F/m’ (i T.. HESMEICE D B D)
QB & - BffIZH T 5455
KRB 8 3650380 5

BGERSN DERFEEE

[EINFEAE @ 382,785m’ (H14.3~H25.1) F7p%EH 15, EEAZWAE . BAEA. BR, &R,
WEANFERE ¢ 7,000,000m® (H25.4~fked) BLAE. HEIAM AR Tl T+,

2-2-3 HEBRERHE

AN BT LORPIMENL, 155 OWFIERBBIH Ot b, BASHD DR — RN TH 5.
— 0 MEVATLAPEAINTEGE, HRINTZRETH ARECALBRRSATRE T, LR L& 520 A )
WCFIATE 5, B HEEZBHEET 2720, OLFEO LRELIERDO LiE, QEH Y AT LA&1EH LEEL

ThE LT 5548 E. @OFKI AT LAEZTEMN LK ETHE LT 25812507,

R2-1ETHE—E

UTOESIEHT S,

Ik I
ORRTHORELLES | I-1RE - B 128+ 13 FISE
ZIHIEEE CRBEZO T E B DN | IBRRET Lt E | - R LEICENT S -
v 7 ARUICK Y EICEA | X TRESLTE CE | BEBAL, BGETEHE
TIREXT D 1 A PN e o B iy, XU ETEET D
IR RIITIERZRA My |« HESGTICL > TER
I — KRB ELRD TR DB VL E L 72 D
cBLTEIREE=2Y v
T
QERIVATLOER | 2-1.1EHEB 2-24KE 23FEIE
(BEE) CBEHRO T EEMICE | - KB L2V IR | CKELICA Ny 7 Eh
BBV AT AMCEVSR | TICTREESBFICER, | m& R La#RE T F08
T 5 e BIZA Ny 795 BZEMm, Ny 7 RT,
c A by Y —RBARE | X7 THERT D
QBB ATLOER | 2-1.TEHRE 3-2EFIE
(kL) RS D T & B By - A ETHR S
— FIE T BB AT AT & - PO EHE LFEOBR

DERTD

BL - REITARE

AN RN N
7. ZUTITTERT S

~) h 3o

WA LA A=V &7,

23




r N\

1-1. (RE-BE

(FEEti)
- —-—
[ FEEIL LTI A R v
T—bh LB
ERS i
. J

B AT LEFALIZSE0 TR

f ™

1-2 B+

B, EE
IREEZRY

i

1-3. 1S

L ORY T N

=k

0. i )
L TER)
DiEkD HiE
P
OB AT 4
(FE )

@B AT 4L
(BB

(" 2—1. TIEIE

(fz £

B AT AT E)

~

(- 3-1. TEUR

(S L)

B AT A NIRRT E)

- Tiffo

S R

s Al —FhMEE

3%
Lol

RE

(FE_LARv27) ’

=k

e

L3l
T

2-3 BEIA A—2

24



BRRO TIEERBETIEOIEMC L 53 A MZHOW T LT,

x22 BREREVATLEZAVEREIZEOLE
==

I @ ELTORLNE Q@ ERVATLDER Q@ BEIATLDER
+IZBHEE (BEL) (5kE)
Y TEHITE 155 & FEsE T ST R RA 7Y o 7 ol sl = Sl B e o T A A it U o & A v g =
AlHE AlHE
EEM BETHE BETHEE BETHE
#74,200~7,000 [,/ m33% #9 5,400 M,/ m3 #75,100 M,/ m3
S BREDALERE N Mo A R | - BRESQUEE AT, E | - BRELEEN AT, E
WEIETH D Wt H 2l C X % W H 2 HC X %
C ANy 7 Yr— RS - R DWEAD AR - Y OWEAD R
C ARy I RLE C ARy 7 ¥ RRRE
Oz RZEE | BRI E TOEREEE « A by 7 Y— REE - B A L Mk
=R - B ffitg - B AL Mk
- A by 7 ¥— KEE
RIE AL HUE RICKT LTl | # Lo BN e < BB~ | S LoME R R RBEA~D
R E LS RWEEZ KT | EBEZR/NRIZMA S Z &0 | WEBER/NRBICMZ D Z &0
LTWb, T& 2, T& 2,
HEEBENMEEG LTV DEA,
BREDALIRZAT 5 D B 5.,
B A o ©

ST MBI SO OB L) TR L X < ABT 5,

(2018.3~2019.1 IZHBWV T, K 1,250~3,750 FH/m3 & #9 3 [EFLEE DA,

i T2t A B3I 5100 F/m3 & 72 %)

RV AT LANEANSNTISGE,

W O H3K) 1900 HOHE

HRENTIRETHORELABEARE T, A A MR BB )3

AT, WH 2R EHIRIHTE 5720, BRDEHTEELEN, AFNIR FTHEREMEKLT

LEHEED,

Fio. REFATEBOMBEOEEBNKEL, 22 MRKIBIZEF T8N bLH57-0, IRETED
BHICE OV FEEEDODLZEILERD Z LN TE D,
TERTIEERBETIEICL D a2 FNRIFESE L L 2 50HF 1900 HEL EOBEAIT, RETIEN 2 A ME

THH 72D,

F7-. EED 1 EMICOME RS & Emdr- 72 3750 H/m3 04, OISR TEICL S 3 R MT

7000 F/m3 L7257, QOETIEZHRM LIZ5HE.
m3)D 2 A MR %2 RiATe Z E N T 5,

10 7 m3 &7V 1.9 {EMFRE((7000-5100) X 10 75

AR NS OEFRE LT, RELWOREESFTH 2 < FEOEEPEN TV LBUEORIUTK L, ##
FLET TEWOREFELFBLERN] LWIRRICEY, BREOSWH#ERE LFEO THORZEIZE
BRI D2 LN TE D,

25




SHIZ, UTOOHIBIZREND X HITR M F A TIEIFERO LHEMAW OB RS SN TWD, A
WICHELIRO TIEIL, BEomW#R THEMERT L) A7 2 E6ATEY, ZRHDY AT ~D
MR E L THRBELIEIIANRMREK L 725,

Source THE STRAITS TIMES october 25, 2017
Title Vietnam to run out of sand in 5 years, say experts
H AGE 247

A MV SHFERZRICHYE T DX A0

2K - @B A ZERT (ITST) OFRFHE ik, K

IR DERBHE KD D ITESWTE Y | BE O
IZE Y SFELRNITHB T HRREMER S 5 L85 LT,
N bEF AT, EEFHTEBE SO =7 2 E
T HIOIT, HIRE LTHERM 1 BT A — RV OWH

A AT A=Y b oDk =
BRESN, B0 7TTRI =7 biE, DO Boats transporting sand sail along the Red River in

FRAEDRERIZER L T\ D, Hanoi. Vietnam needs about 100 million cubic metres
of sand every year for construction projects across the
country. PHOTO: AFP

HANOI - Vietnamese authorities are looking at producing artificial sand amid warnings by experts that the
country could run out of sand within five years due to over-exploitation of the natural product, local media
reported.

Scientists from the country's Institute of Transport Science and Technology (ITST) warned last week that the
domestic supply of natural sand was nearing an end and could be depleted in five years due to excessive
exploitation, the Vietnam News reported on Wednesday (Oct 25).

But Vietnam still needs about 100 million cubic metres of sand every year for construction projects across the
country.

The scientists say a valid alternative to meet the increasing demand could lie in producing artificial sand ground
from rocks.

According to the scientists, the artificial sand can be manufactured by crushing certain types of rocks, which can
be found in southern Vietnam, the Tuoi Tre News website reported.

They said this type of industrially made sand is already available in parts of the world to make asphalt concrete
for roads and construction concrete. This method also produces better quality concrete for construction, they
added.

According to the scientists, the cost of the man-made sand is also an advantage as ground rock can be 10-15 per
cent cheaper than natural sand.

Prrices of natural sand have skyrocketed in the past six months after a massive crackdown on the illegal sand
dredging industry. That created a shortfall in the supply of sand, leading to a 200 per cent rise in sand prices
which had shown no signs of easing.

Several infrastructure projects have struggled to find new supplies as many are on the verge of exceeding their
planned investments.

The institute had met last week with the Ho Chi Minh City Department of Transport to discuss new construction
materials for its infrastructure projects.

Nguyen Thanh Nam, director of the Ha Noi Highway project in Ho Chi Minh City, said that works to upgrade
and expand the highway had been in trouble due to the price hike.

"We are looking for more detail information (on industrial sand). If the sand meets the standard, we will use it to
pave the sidewalks of the Ha Noi Highway," Nam said.

Sand along the country's local rivers have long been exported to many foreign countries, including Singapore.
The government has ordered the Ministry of Construction to cease the exports of sand.

Hi# : https://www.straitstimes.com/asia/se-asia/vietnam-to-run-out-of-sand-in-5-years-say-experts
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Feasibility 5 ith the Private Sector for Feasibility Survey with the Private Sector for
Utiliaing Japanese Technologies in ODA Projects
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Pipeline-Mixing-System

FETURES OF PIPELINE SYSTEM

Continuous Mixing Method

By introducing an additive in the pipe line mixer axis.
Since the pipe line mixer is sealed,

Using the powder supply device '

Stable Supply applied for Clay and Sludge with High }
Content

EQUIPMENT & FACILITY of SYSTEM

Continuous Measurement
of Pawder weight

(MAX. 418ton/h)
Quantitative supply
Supply high precision by
Load cell for use in
combination

—»Backfill, Use of recycled aggregate

43

B Principle of Pipeline Mixer

Additive injected
through the nozzle

EQUIPMENT & FACILITY of SYSTEM

> Volume of Productivity with the continuous niixture by
compact system

EQUIPMENT & FACILITY of SYSTEM

Throw mud into the
Hopper directly
Sediment is.carried
out efficiently

e e
2 o T A
Ribbon Feeder [

k-

M APPLICATION




W APPLICATION W APPLICATION

Principal equipment of System{Fipelime mi
i with Mut! Processing Unitt Powider Faeder
This system is applied for 1

treatment to produce recycle
material like as backfill and

recycled aggregate by mixing higl
water contented clay with cemen
or additives.

Emei Sha island plant yard 8
The B sels of Pipeline sysltem were
delivered (rthe installation
Iooation)

1. Outline of Treatment

Re-development proj

ts to the site and water park by l-mlﬂli
proved soil of T

on m3 in order to raising the isiand of lowland. Ong:n_al n_Wd smr_a_ge_ it

nal mud is used by dredged mud of Zhu Jiang river. (Laying in the vicinity of each
improved soil by landtill is treated with cement and fly ash as - plantyard)

polluted selidifying material.

WrEAm

Plant Yard Site

Pipeline Mixer
Powder Feeder

Concreté PUmpior
pumping improvéersoil der construction

inal mud-pit
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Source VIETNAMNET April 19,2018

Title Many shipping lines will leave Cai Mep port for delaying dredging?

TTO - Cai Mep port fairways have shallow
strips only about 12m deep, while the mother
vessels have to draw a draft of about 15m,
thus the port is at risk of loss.

« How to rescue port 2 billion USD Cai Mep -
Thi Vai?

* Cai Mep-Thi Vai ‘hanging

crane’ overlooking Cat Lai overload Many large ships have to reduce the load to Cai Mep port due to inadequate
depth - Photo: L.N.

In order to reduce congestion for Cat Lai port, the State encourages ships to collect goods in Cai Mep, which is
oriented to develop into a hub of the region.

But for many months, the dredging of the canal at this port has not been carried out as usual, leading to unfortunate
consequences.

Lost due to slow dredging

Nguyen Khac Du - General Director of Vung Tau Sea Transport and Services Joint Stock Company - said that Cai Mep
has 5 container ports, of which 3 are big container vessels namely CMIT and 2 of Tan Cang. However, the Vung Tau -
Thi Vai - Cai Mep area has the culverts of 13.6m and the maximum tide depth can be utilized is 3m.

For vessels of large size and tonnage, the minimum allowable depth from the bottom of the vessel to the bottom of the
channel is 10% of the draft, so the Thi Vai can only receive vessels with a draft below or equal to 15m, while the
maximum draft (when the vessel is full of cargo) is up to 16.5m.

Thus, for large container ships to come in and full load, Thi Vai - Cai Mep canal should be dredged to a depth of
15.5m.

According to Mr. Du, due to inadequate flow, the ship must be at the port or anchor off the buoy 0 to wait for the tide
to enter the port. Some ships have to wait longer than 6 hours to enter the port.

"Even ships have to load a few cargoes, the remaining cargo is loaded onto small ships to ports in Singapore or
Malaysia and then reloaded on board, which affects the vessel's journey time and reducing the efficiency of the ship,
"Du said.

Nguyen Xuan Ky, deputy general director of Cai Mep CMIT International Port, said that inadequate channel depth
would affect the ship's maneuverability such as reduced cruise speed, The ship can even take threatening dangers to the
safety of the ship when it travels.

Many shipping lines also plan to leave Cai Mep to relocate to other ports in the region. "Cai Mep will no longer be
attractive and Vietnam is transferring its competitive edge to other countries," Ky advised.

Unknown to wait ever

Mr. Le Tuan Quoc, Vice Chairman of Ba Ria - Vung Tau People's Committee, said that this locality has worked with
the Ministry of Natural Resources and Environment to promote dredging promotion faster, but still has to continue
waiting. .

Talking with us, a leader of the Ministry of Natural Resources and Environment said before the dredging organization
must find the address to drown the sludge dredged.

After receiving a petition to speed up the submergence of a number of ministries, localities and enterprises, the
ministry instructed the Vietnam Administration of Sea and Islands to inform organizations and individuals. Concerned
about the progress of processing dossiers for coordination and handling.

According to the regulations, the Ministry of Natural Resources and Environment must seek evaluation opinions from
relevant ministries and sectors related to marine areas to be used for submerging and to set up a consultancy council to
evaluate the application. expert opinion, scientists.

Meanwhile, according to the Ministry of Natural Resources and Environment, the delayed granting of permission to
sink in the navigable channel Vung Tau - Thi Vai due to many content has not been modified, there are some new
content.

A head of the Ministry of Natural Resources and Environment said that the issue of submergence in the sea was a new
area proposed for submergence near the Vung Tau beach, while environmental impact assessments, ecological and
aquaculture areas as well as mitigation measures affecting the environment ... not yet added by the units.

The program of observation and monitoring of impacts of dredging and submergence activities on the environment to
the impact factors has not been specified and feasible.

"Due to the request for permission to drown in the sea, we are waiting for the additional agencies and units to be
licensed to drown before organizing the dredging of the channel. At the Cai Mep - Thi Vai port, "he said.
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Source Viet Nam News May 29, 2018

Title Province cracks down on illegal sand mining

Binh Thuan Province cracks down on illegal sand mining. — Photo baomoi.com

Viet Nam News

BINH THUAN — The People’s Committee of Binh Thuan Province has asked local authorities to monitor and
detect violations of illegal sand mining.

If the authorities do not handle or prevent such acts, they will be severely punished, according to the
committee.

A report from the provincial police found that illegal sand mining occurs frequently in Tuy Phong, Ham Tan,
Bac Binh, Burc Linh, Tanh Linh, Ham Thuan Nam and Ham Thuén Tan districts.

Sand is being illegally exploited in all 10 communes in Ham Tan District.
Recently, Deputy Prime Minister Truong Hoa Binh ordered the people committees of provinces and cities,
including Binh Thuan Province, to strictly handle violations committed by organisations and individuals.

In addition, the deputy prime minister has required authorities of provinces and cities to develop solutions to
prevent illegal sand mining and submit a report to the Prime Minister before May 31. — VNS

Read more at
http://vietnamnews.vn/society/448775/province-cracks-down-on-illegal-sand-mining.html#julPAEbsC1QPdLS8
G.99
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Source VIETNAMNET June 25, 2018

Title Southern canals clogged up but no sites to dump waste

VietNamNet Bridge — Several marine channels

like Cua Lo and Sa Ky in the central provinces

of Nghe An and Quang Ngai and Thi Vai in the
southern coastal province of Ba Ria — Vung
Tau have not been dredged in years because

authorities have been unable to identify
dumping sites to dispose of the sludge after
dredging.

Sa Ky Port in the central province
ofQuang Ngai-- VNS File Photo

Ha Hoang Viet Phuong, director of the Quang Ngai Province’s Department of Transport, said hundreds of vessels
enter and leave Sa Ky Port every day, but two vessels cannot enter and leave at the same time because the
channel is too shallow.

The province plans to dredge Sa Ky Port next August but authorities are still looking for sites to dump the sludge
dredged from it, Phuong said.

According to the Viet Nam Maritime Administration, the Northern Viet Nam Maritime Safety Corporation (VMS
North) sought permission to dump sludge in the sea after dredging the Hon Gai — Cai Lan channel last July. But,
after considering it, the Ministry of Natural Resources and Environment said VMS North had to find dumping
sites on land.

But last year Nghe An Province authorities permitted the disposal of sludge from the Cua Lo navigation channel
in the sea, but the dredging work has been delayed by paperwork.

A spokesman for the Cai Mep International Terminal (CMIT) said Cai Mep Port handles cargo bound for Europe
every week, but most imports and exports are transshipped through another country because large vessels (with
18,000-22,000 TEUs capacity) require a draught of more than 14 metres while Cai Mep Port is only 12 metres
deep.

CMIT representative said the port has been unable to get permission despite several attempts to dump the sludge
at sea, and this has delayed the port dredging work.

An alternative plan by the Viet Nam Maritime Department to dispose of the sludge on land requires many
formalities related to environment protection to be completed.

Do Minh Hai, director of the Quang Ngai Province Department of Natural Resources and Environment, said the
dredging of Sa Ky Port has yet to begin because of environmental issues related to the dumping of sludge
afterward.

The dumping spot that was identified was some 5 kilometres offshore and three to 7km from the dredging site.
But Quang Ngai authorities suspended the project due to concerns the dumping could pollute nearby My Khe
Beach.

Lack of dumping site planning

The Ministry of Transport admitted there are no plans for dumping sites.

Nguyen Van Can, head of the Sea and Islands Division at the Hai Phong Department of Natural Resources and
Environment, said with over 40 ports in operation, the city has to dredge about 3 million cubic metres of sludge
from navigation channels every year.

But authorities cannot permit the dumping of sludge at sea, and this has to be done on land, he said.

Ta Dinh Thi, acting general director of the Viet Nam Sea and Island Department, said the need to identify
dumping sites at sea has become an “urgent issue” across the country.

However, a plan for this is set to be approved by the National Assembly not earlier than 2020, he added.

VNS
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Source VIETNAMNET September 11, 2018

Title HCM City cracks down on illegal sand exploitation

VietNamNet Bridge —

The city's People'’s Committee has
directed city police and border guards
to strengthen
management, inspection and
handling of illegal sand mining on
rivers and canals in the city.

HCM City takes steps to prevent illegal sand
mining on rivers and canals. — VNA/VNS Photo

The city police and border guards have worked with other police and border guards of nearby Dong Nai, Tay
Ninh, and Binh Duong provinces to patrol Dong Nai River, Sai Gon River and other transport routes to discover
illegal sand mining and trading.

In addition, the city has directed the city’s Department of Natural Resources and Environment and the
Department of Transport to work with other units to step up inspections of dredging projects and strictly handle
violations.

The city’s border guards have handled many illegal sand exploitation and transportation cases in Can Gio
District.

On Saturday, Long Hoa border station detained Nguyen Van Quan, born in 1985, the owner of a barge involved
in illegal sand exploitation.

One day earlier, the station also caught four barges illegally carrying more than 1,500cu.m of sand. The border
guards found 20 pieces of equipment being used for sand exploitation.
Source: VNS
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Source VIETNAMNET October 25, 2018

Title Solutions needed to ease Mekong Delta flooding

Local authorities in the Mekong
Delta are taking serious measures to
prevent flooding caused by high tides
during the annual flood season in the

area.

e P Y3 ,_‘: .

Mau Than street in Can Tho city in the Mekoﬁg Delta is flooded during high tides

The delta’s provinces, and especially Can Tho city, have been severely affected by high tides over the past few days.

Many roads in the inner city have been flooded with record-high tides of 2.21m measured at the Hau River station, which surpassed
the alarm level three by 0.31m.

The peak tide is forecast to reach 2.2 to 2.25m (higher than alarm level three by 0.3-0.35m) soon. The official alarm level for natural
disasters caused by high tides could reach the third level.

Flooding has also occurred in Vinh Long and Soc Trang provinces. National Highway 1A (Can Tho - Vinh Long, Hau Giang - Soc
Trang sections) was seriously flooded, affecting the lives of tens of thousands of local people.

Within a few days, floods caused overflows at 134 dredging dykes and embankments measuring a total length of more than
93,000m.

In the region, as many as 54 dykes with a total length of 837m have overflowed, while 23 dykes at least 151m long in total have
been damaged.

More than 650ha of fruit orchards have been flooded, and more than 41ha of vegetables submerged in water.

As many as 45ha of fish ponds were flooded, with estimated losses of 3.4 billion VND (151,000 USD).

Floods have caused damage to 113m of embankments in Can Tho this year, affecting 37ha of rice fields and 91ha of vegetables and
cash crops, reducing yields, according to the city’s Steering Committee for Natural Disaster Prevention and Control, Search and
Rescue.

High tides also caused 8.5 tonnes of fish and other aquatic species in ponds to escape into rivers and canals, according to local
authorities.

Dao Anh Dung, Vice Chairman of the Can Tho city People’s Committee, said the historic peak tide of 2.25m was unprecedented.
The highest previous tide level in Can Tho was 2.15m.

He said the city did not have effective solutions to prevent heavy flooding.

Flooding in Can Tho will not be resolved until 2021, when the Can Tho Urban Development Resilience Project for Vietnam is
expected to be completed.

The project has a total investment of 322 million USD, of which 250 million USD comes from a World Bank loan, 10 million USD
from a non-refundable loan from the State Secretariat for Economic Affairs (SECO) - a Swiss Government Agency, and the
remaining from reciprocal capital from the Vietnamese Government.

The project has three components, including flood control and environmental sanitation control; urban development; and urban
management to adapt to climate change.

It also includes construction of embankments and culverts.

Experts attributed flooding in urban areas to rising flood waters in the upstream section of the Mekong River, causing high water
levels in the downstream region, including in Can Tho city and Hau Giang, Vinh Long and Tien Giang provinces.

In addition, excessive exploitation of groundwater has caused severe subsidence in the Mekong Delta.

According to a study by Utrecht University in the Netherlands, the Mekong Delta has subsided by an average of 18cm over a 25
year period (from 1991 to 2016).

Subsidence of over 30cm in Soc Trang and Long An provinces has occurred.

According to Nguyen Huu Thien, an independent researcher on Mekong Delta ecology, an extensive system of dykes exist in the
middle parts of the Delta such as Can Tho, Hau Giang, Vinh Long and Tien Giang provinces.

Most of the rivers in this area, including small rivers and canals, have two roadways on both sides of the river with two dykes.

This huge amount of water cannot be discharged to fields or ponds, and, as a result, flooding in the city and urban areas occurs.
Thien said that from 2000 to 2011 the storage capacity of the Long Xuyen Quadrangle fell by 4.7 billion cu.m due to construction of
a closed dyke and embankment system covering more than 1,000sq.km in the area.

Tran Hoang Tuu, Vice Chairman of the Vinh Long People’s Committee, said that, of nearly 2,000km of dykes and embankments,
about 50km of dykes had been damaged and more than 100 landslide spots discovered in the province.

He said the province would seek ways to bring water into rice fields.

“This is a very important issue, which requires neighboring provinces to find solutions to store water during the flood season,” he
said. “The reality is that this year the floods are not that high, but dykes are built everywhere to protect production. Water cannot
enter the field for cultivation. This can cause flooding outside the dyke.”-VNS
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Vietnamnews

6 November 6, 2018

Title

Waterway transport need investment
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Source Vietnamnews January 25, 2019

Title Illegal sand mining on Can Gio Sea has not been stopped

At midnight on a night in early January,
around 50 barges bearing number plates from
northern provinces were mining sand outside

of Can Gio Sea, HCM City.

Border guard soldiers inspect
a sand mining barge. — Photo thanhnien.vn

Carrying hundreds of pumping pipes, these barges looked like a school of octopuses from afar.

After a year of being chased by police and the border guard, the gang started mooring on smaller branches of rivers and operating at
night instead of in daylight.

When they finish their illegal mining for the night, to hide from law enforcement agencies, they go to HCM City and Long An
Province via the Soai Rap, Go Gia and Déng Tranh rivers.

They also cover their number plates or use fake plates to avoid being caught by police.

H, a fisherman on the sea who spoke on the condition of anonimity, told Thanh Nién (Young People) newspaper that this season’s
northeast wind, enormous waves and bad weather were favourable conditions for illegal miners to commit violations.

“At night, when pumping sand and moving, those ‘octopuses’ barely have lights on to keep them undiscovered,” said H.
“Aggressive miners will chase and threaten anyone daring to record their activities,” he said.

The barges had previously been seen on Can Gi¢ Sea by fishermen from the city of Viing Tau.

HCM City Police and Border Guard, who are in charge of managing sea and river areas around the city, said it was hard to keep
them under control.

“The octopus army,” as the group of miners and their barges is called, always resist being inspected.

Since 2018, HCM City Waterway Traffic Police (PC08B) has uncovered many illegal sand mining cases and seized some barges.

On August 22, 2018, for example, PCO8B arrested an ‘octopus’ barge numbered HP4291 carrying some 1,000cu.m of sand on Tranh
River without any certificate of origin.

On September 14 and 19 last year, they seized four barges with more than 2,000cu.m of sand on their way from Cin Gid Sea to
HCM City.

According to the force, miners have many different tactics to deal with police, including faking documents of origin. Most of these
barges are from northern provinces. When stopped for inspection, the captains always try to avoid admitting their violations and
argue when detected.

Meanwhile, the co-operation between HCM City and surrounding localities in tackling the crime has remained ineffective. No use.
Just one kilometre away from Bén P4 Border Guard Station in Viing Téu, several illegal mining barges are moored.

Their ‘octopus tentacles’ can be seen clearly from Sao Mai port opposite the station.

At twilight, these barges push towards Can Gi& Sea.

To tighten management over sand mining in the area, HCM City Border Guard has proposed the city authorities set up checkpoints
and equip soldiers with modern equipment.

“Checkpoints help us to reduce distance and time to approach illegal miners and prevent smuggling and illegal natural resources
exploitation,” said a representative of the city’s border guard.

Brigadier Phan Anh Minh, deputy director of HCM City Police, said that most of the sand used for ground levelling in the city was
illegally mined, even in state-invested construction projects.

Sand mines in the South can only satisfy up to 40 per cent of demand.

In 2018, nearly 60 cases of illegal sand mining and transporting were found by PCO8B and the city border guard. In 2017, there
were 37 cases.

“The octopus army’ on Can Gid Sea keeps growing, allowing illegal sand mining to continue.

The status quo urges HCM City and other provinces to enforce stricter punishments for miners while preventing the violation from
being committed altogether.

According to Nguyén Toan Théng, director of the city’s Department of Natural Resources and Environment, city authorities have
asked 19 other southern provinces to co-operate in managing sand mining and planning legal sand mines.

TPV, who works in the ground levelling business in HCM City, recommended the authorities tighten management of construction
projects as each one needs a certain amount of sand.

"There are a lot of loopholes in taxing sand,” he said. “Therefore, most miners find many ways to avoid paying taxes." — VNS
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Overview
1. Concerned Development Issues

While Vietnam, and especially the Mekong Delta region, is vulnerable to natural disasters. Specifically, the
Mekong Delta region frequently experiences heavy economic, agricultural, and human losses due to flooding and
storm surges caused by typhoons. To mitigate the damage caused by typhoons and flooding, it is essential to
construct revetments. This is particularly urgent as climate change causes increasingly severe weather.

Revetment and service road construction is currently in progress, but shortages of embankment materials have
caused construction delays while the region continues to experience heavy economic and human losses. The
embankment material shortage has been attributed to the long-term extraction of alluvial materials from riverbeds
for use as construction materials; without clear laws prohibiting such activities, unregulated mining of alluvial
materials has resulted in riverbank erosion and revetment collapse, which has been detrimental to the flood control
capacity. In response, the government of Vietnam enacted the Law on Dikes in November 2006 to prohibit
extraction of alluvial materials, but these activities have continued illegally, prompting the Ministry of Natural
Resources and Environment (MONRE) to draft laws in May 2018 to tighten regulations and control the extraction
of alluvial materials from riverbeds.

There is the additional issue of waste soil dredged during waterway improvement, which is dumped next to the
waterway and produces an unpleasant smell that has a negative impact on the lives of nearby residents. This is
particularly troubling, as the river in Ho Chi Minh is located near an industrial area, and industrial wastewater that
flows into the river often contains heavy metals such as iron and lead. In addition to the sanitation concerns for the
surrounding area, it is also necessary to transport dredged soil for proper treatment when heavy metals are detected,
which incur the cost of transport and treatment and strain the budgets of the related agencies.

Implementation of the proposed technology, the Pipeline-Mixing-System, would allow the dredged soil to be
improved for use as embankment materials for waterway improvement in the Mekong Delta region, which would
greatly contribute to flooding mitigation. Furthermore, this would cut costs and allows for quicker construction,
help ensure the reliability of countermeasures to improve resilience against flooding, and contribute to the reduction
in flood damage. Additionally, implementation of the Pipeline-Mixing-System would contribute to reducing the

impact on local residents caused by the current dredged soil disposal practices..

2. Proposing Company and Technology

Overview of Proposing Company

The proposing company, Taiyo Kisokogyo Co., Ltd., was founded in 1958 with the slogan of “Construction
leading the way for the design of prosperous cities.” In the field of social infrastructure development, the proposing
company has particular strengths in the area of soil improvement; its advanced technical skills and experience have
allowed the company to make contribution to soil improvement supporting infrastructure development in Japan. In
recent years, the proposing company has also actively explored new international markets and was contracted to
work on soil improvement projects in the Democratic Republic of the Congo and China, since the market for soil
improvement has become saturated in Japan.

Overview of Proposed Technology




The proposed technology is a pipeline mixer with a powder feeder and specific gravity adjusting device added,
which allows spoil (excavated sediments and mud) resulting from construction work to be processed by mixing in
powder or liquid additives (hydrophobic agents, flocculants, solidifiers, foaming agents, bentonite, etc.) to produce
soil for reuse as embankment materials for revetment or road construction.

It has the following features:

a. The continuous mixing method allows a large volume to be processed in a compact space.

b. As the system is portable, construction cost can be reduced.

c. Additives are injected into the pipeline mixer shaft, which facilitates effective mixing.

d. The processed soil is treated to a consistent specific gravity through the use of a specific gravity adjusting
device.

e. Powder additives can be effectively and consistently mixed using the powder feeder.

f. Either powder or liquid additives can be used.

g. Solidifiers are delivered through a sealed pumping line and the system can even handle heavy metals.

Domestic experience: 382,785 m?®

of soil treated between March 2002-January 2013, with the main clients
including Ministry of Land, Infrastructure, Transport and Technology; Tokyo Metropolis; Miyagi Prefecture; and
Hiroshima Prefecture

International experience: 7,000,000m’ soil treated between April 2013 to present), with soil improvement
contracted by the Water Affairs Bureau of Guangzhou Municipality currently underway.

Comparative Advantage

Owing to the regulations regarding the extraction of alluvial materials from riverbeds, it is common practice to
purchase soil for construction. However, the prices fluctuate wildly and there is the risk that prices may drastically
increase or there may be a shortage of materials for the project in the future. The current reliance on purchased soil
for construction of urgently needed revetments carries significant risks.

By implementing the Pipeline-Mixing-System, even polluted soil can be treated to produce embankment
materials for construction, which means that the high costs for properly treating and disposing such soil are no
longer necessary, improving the current construction practices both economically and environmentally.

Applicability of Technology in Region

Preliminary surveys and experiments were carried out to test the utility of the Pipeline-Mixing-System in
Vietnam as part of the Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in ODA
Projects: “Implementation of a System for Reusing Extracted River Sediments.”

The survey sites were chosen based on the confirmation of planned construction sites and the results of surveys
of those sites. Based on the current site conditions, including the condition of extracted materials, and construction
schedules, two locations were chosen: 1.) Tan Nhut Commune, Binh Chanh District, Ho Chi Minh; and 2.) Cho
Gao Canal, Tien Giang Province.

Soil samples were taken from the survey sites and the following laboratory investigations were conducted: 1.) a
soil quality survey, 2.) a mixing survey wherein solidifiers were added to the samples and tested to see if it met the

standards, and 3.) an environmental survey to test for meeting environmental standards.

1



Survey Results
It was discovered that by adding 60 kg/m® or more cement (0% added water) to soil from Cho Gao Canal in Tien

Giang Province and 180 kg/m® or more cement to soil from Tan Nhut Commune in Binh Chanh District, the soil
could be sufficiently strengthened for use as embankment materials. Additionally, it was confirmed that the
proposed technology could be implemented for soil improvement at Cho Gao Canal in Tien Giang Province while
meeting environmental standards and without a causing negative impact on the environment.

Knowledge Co-Creation Program

As part of the JICA Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in ODA
Projects, a Knowledge Co-Creation Program was implemented for related parties in Vietnam.

Participants came to Japan and increased their understanding about the project by making site visits to
infrastructure construction sites and learning more details about the Pipeline-Mixing-System through a
demonstration from the equipment’s manufacturer.

Furthermore, the Knowledge Co-Creation Program provided an opportunity to show the applicability of the
proposed technology to the needs in Vietnam and for parties from Vietnam and Japan to discuss and form a shared
understanding of the verification survey and ODA project and how to proceed.

The participants from Vietnam were actively engaged throughout the program and showed their interest by
asking various questions at each of the places they visited. The participants were especially pleased to have the
chance to visit tunnel and sewer construction sites to learn about Japanese infrastructure construction, which they
said was a particularly meaningful experience. During their visits to JICA Chubu and JICA Headquarters, the
participants expressed their concerns about the Mekong Delta waterway improvement construction delays and their
high expectations for the proposed technology.

Possibility for Contribution to Solving Development Issues

This project is coincides with two of the four priority areas listed in the Ministry of Foreign Affairs of Japan’s
Rolling Plan for the Socialist Republic of Vietnam: “social and living standard improvements and rectifying
disparities” and “nature conservation.” And particularly in the Mekong Delta region, the project can contribute to

“disaster management” and “urban environment management.”

3. Proposed ODA Projects

Overview of Proposed ODA Project Formation

As the potential of developing a project using the proposed technology was verified during the feasibility survey,
the introduction of Pipeline-Mixing-System for the verification survey will be proposed to the selected government
agency.

Candidate sites for the verification survey were investigated based on the conditions of the soil and the site and
also the results of the feasibility survey. The construction schedule from 2019 was also confirmed with MOT.
Based on these factors, discussions have begun regarding the use of the acutely eroded and otherwise damaged Cho
Gao Canal in Tien Giang Province, part of which was acquired by the government to implement urgent
countermeasures such as repairs and detours, as the site for the verification survey.

Contents of ODA Project

1i1



For the verification survey, it is planned to conduct test operation of the proposed technology at waterway
improvement sites involving riverbed repair for rivers managed by the counterpart in order to verify its applicability.
Additionally, seminars will be held about the Pipeline-Mixing-System for parties related to the field of
infrastructure, such government agencies, Vietnamese construction companies, and academic research institutions,
in order to raise awareness and help disseminate the technology.

Counterpart Candidate Organization and Consultation Status

The candidate counterpart organization for this survey is the Project Management Unit of Waterways (PMU-W),
Vietnam Inland Waterway Administration (VIWA), Ministry of Transport. Additionally, a survey will be
conducted regarding the needs of Project Management Unit 8, Directorate for Roads, Ministry of Transport.
Furthermore, we will also approach the Department of Science Technology, which has authority to approve MOT’s
design and investigations.

Possibility of Cooperation with Other ODA Projects

The counterpart organization, PMU-W, is also currently cooperating with Murakamijuuki Co., LTD. as they
implement the “Verification Survey with the Private Sector for Disseminating Japanese Technologies for Soil
Improvement Technology for Mekong Delta Waterway Revetment Construction,” which could allow opportunities
for disseminating the use of the Pipeline-Mixing-System in Murakamijuuki’s waterway and ancillary facility design
and construction sites.

Site visits have also been conducted to promote the use of the proposed technology in the Ho Chi Minh City
Urban Railway Construction Project (ODA loan) and in other infrastructure projects such as the waterway
improvement projects in Ho Chi Minh.

ODA Project Formation Challenges, Risks, and Countermeasures

Time is required between submitting application documents (including project documents, signed minutes of
meetings, etc.) and receiving approval for activities, so it is planned to coordinate with the counterpart organization
in advance and consult the local JICA office as necessary.

Environmental and Social Considerations

The Vietnamese government is to complete the land acquisition required for this survey, which is to take place
on a section of a waterway improvement project. As environmental surveys have been completed when Vietnam
planned their waterway improvements, it is not necessary to make any additional environmental or social
considerations.

It has been verified that this survey’s soil improvement method meets environmental standards in Vietnam.

Expected Impact of ODA Project

Implementation of the proposed technology would allow soil dredged up from rivers during construction to be
reused as embankment materials, provide a reliable supply of high-quality embankment materials, as well as lower
costs and resolve the environmental issues regarding the dredged soil’s disposal and treatment. The ODA project
can also contribute to the prompt completion of waterway improvement and revetment construction, enhancement
of flooding countermeasures, and resolution of health, social, and environmental impact of the dredged soil disposal

on local residents.
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4. Intended Business Development

The primary clients for business development include the intended counterpart organization, PMU-W, but efforts
will also be made to expand business into ongoing ODA subway and sewer construction projects that will produce
dredged soil. Discussions with the company founded to implement the Ho Chi Minh-Can Tho section of MOT’s
build-operate-transfer (BOT) Trung Luong-My Thuan Expressway project revealed that there is a need for
improved soil for the expressway’s embankment slopes. As there is a lack of good quality soil, it is anticipated that
the proposed technology could be used to improve the soil on site.

It is planned to form a local subsidiary to serve as the base of overseas expansion, with the aim of the local staff
handling the subsidiary’s operations. The subsidiary’s earnings would then be reinvested into the subsidiary to
expand business. In preparation for beginning business in Vietnam, two Vietnamese employees and two
Vietnamese exchange students are currently being trained with the intent of assigning them to operations in
Vietnam. Additionally, collaborating with a local partner with extensive experience with design and
implementation of soil improvement works in Vietnam would allow for efficient project implementation._

For the planned three-year period of the verification survey, the priority activities are: technical training
(verification) on the Pipeline-Mixing-System to PMU-W, dissemination activities targeting the government
(method certification), and dissemination activities targeting local contractors. During the verification survey, when
there would be the least risk, the focus is planned to be on the aforementioned dissemination and verification
activities. By establishing a firm foundation for the proposed technology in Vietnam, it will then be possible to
smoothly expand business overseas. Furthermore, by disseminating the proposed product to local contractors, it is
expected that the volume of work orders will increase, the quality of construction works will be enhanced, and the
Pipeline-Mixing-System will contribute to disaster mitigation in the country.

In terms of expected risks, the patent application process in Vietnam requires a significant amount of time, so
discussions will be held in advance with the related parties in Vietnam regarding an agreement document. Also,
necessary considerations regarding the legal system of Vietnam will be researched well in advanced and business
dealings will conform to local customs.

There are also business opportunities beyond Vietnam, as neighboring countries (Thailand, Laos, and Cambodia)

face the same developmental issues. Thus future business plans aim for the entrance into these markets as well.
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