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- This report is produced by the trust corporation based on the contract with JICA. The contents of this
report are based on the information at the time of preparing the report which may differ from current
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comments posted include subjective judgment of the trust corporation. Please be noted that any actions
taken by the users based on the contents of this report shall be done at user’s own risk.

- Neither JICA nor the trust corporation shall be responsible for any loss or damages incurred by use of
such information provided in this report.
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5. KR, A TR
ELHIHAME - 2021 A5 12 H 10 H~2023 42 H 28 A
THETR : FRO®@Y,

| mEms |18 |28 |34 4A |58 |6 | 7A 84 oA [10A
1

25 L 2R DRI AR EEE

HIBRETE D (RAHE DER)
) T—AS L RBORKHELEIZONT 241 |
DREITHE
s WAHENBEEEZONHIEN F LIS
39 5 AR Tk ORHE S tEDRED
o = . |4 XWBE
H LUk AS—E RV EA T S
4 FHAAESA HARLOEE RED
FEE . RUBH OB ASHFERD
FHE EAihE LR
m ﬁﬁuﬁi \ 4 l:ﬁUliz;:
5 ODABRELTO/SAOvMETERER
fBREAE - R AL
5-4
6 EUAREMHENRE (BEETEE) e —HfE

(HAr - FRAERER, 2022 42 10 A KAL)
K1 REIBX

6 . gL Bk

K4 HYUEBNE Bila%n

EILESEEP

YRR
PREA P Lo b T — 2 T E A TS A

At NEEA

Txr T a4~ | [FETE A/ B B 2]

Aay B TR - R (M), 7 s | Do RER
A s ;?ﬁ%ﬁ%%i%%% PRt KA
sy o7y | [BHBHRHER] koM - ) HOPE EGC ISC.

IN— EEOT LY, Bt I U - B (BIHZER)
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HOPE E&C JSC.

aA SCHERFRAL., C/P SPREMREN RIS T D LB v

[(F—77 RSP — /A RTA v - FEEIEERE YN TN -
SR W | VA Ly b T oM, A - T | KT

R B R ”
P 5o 0y M4 b ORISR - iat] T -

A S m oy M MERHOTEE . EA TR - Bt LR

Bk B [ODA Zf-{bFt] MRSt HiEks 27

BT 4R B IR W - AR IR

LEEfF 7 5o —] o W
N liiin AN PV 2
BB ik, ey e v—v s o) s | 0os T PEEEH
" (05 % O T4 ] . o
IR A (227 ) | FEA TN, k| PR SO
i 758 [BiH i ] HOPE E&C JSC.

Hih B ABIGREERE & oo - T

D : 20214212 A 13 B CEBEEETZ LU To@m Y 2R Lz,
RRFE L EBNEEE 75k 2589 (HOPE E&C JSC £h)
Sl « EBEEE 20l S (BA) . v T4 ~A XA v UNEEAR),

yx 77v »»— (HOPEE&CJISCH), 774 T4

JSC +f)
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aviaw

1.

F1 I RIE - HEo B RRE

KB - Hium o B R R AE

~NETIE 7,808 DX LINRH Y . TDWN 6,836 DKM UK FIZEEAOIT A EHRL) NEED
458163 BT A L CReillfk ATk 4 i, RHIRE 888 i, AL 1,633 i, /NI 4,225 ) | #afT
KREFED 145 fEm & Wbt TV 2, IRy BEERK, ATEMK, TEMKZRZE L T2 &R
(KA RE A o TV D,

1960~80 FRUTHFE SALTWD T8, BROMER L~V BMEL | ¥ LOREMEICRE A 2
TWDHT—ANLZ\, F£7-, MARD H FOKE&EHRE (DWR) 2348 IDA O /)% = B L7-
JrKHh « 2 AORREIHE IS —THREBINTZANFICLD & ¥ LM OAE O KX KR K & B
OMIT->TWND, FEEE BE10FETTLHELDOX LAHFENEEL TWT, [ER~OIENZFE L
TWb, MARD #Hh & L TREKRZFE SN THD L 0D, REORFAKMOZ < 1T ILHEHR%ET
HFERENDHENE L, BURTIIH 72 b AKEREZ R CE W TIEEZBRA L TV A7 — AN A5
N5, Fio, BERIFICHES . RE) - S - ERBEGECHT 2 MEER BB L TRy,
HERT) - RS HANICBE T 2 =—XbEW,

NENZI T D RKHL & AWO FEEEERE K OBLIR A TRLICr~ T,
fa K BEEE

JEFERHID 1,100,000 ha ~F5/K L TW D, AGEHAK « THEMKE LT 15 EroKEL2ERAL
TV, FRF 1,010 OKEEFRZEICK L, FoKHIIFEERFT O X L (560{Fm) 12KV T 145
BEmafK LTS Z L b REITBHIK R ROIREICH > T\ D, THL - iy, Ko
FTHENREE - TWNDHT28 2030 FFOFEEIE 1,110 Em M L, 2045 4% T 1,300 (Em & 4T
L2 ENRTHMEND,

2021 O HFKAEIZRHIA~OFEKEEN MR F L7 2 212KV 4,034 ha OEREIIFEYHRE T T,
B IE F 72 13RO~V R 2 D70 E O3 n 2 R < ST,

S BRI b, L3k, A > 7 TRIEOBIEIT & R, KR AT A EOKE GG ED AL
LTV ZEnn, FHFREZRKE LKREZHET L Z R BRI LWBLRIZSH D,

YK R iR -

KIOKE, BKHUIIRAT DK 2 LRI F S, FMikOZ2 % HRT 5,

BAE, NEOTEWIFIEO 56, my - 2A U, =)l 7 2)ID 3 DOUIE LK
DY R BEDFELR TE TV, FKo BF{EIZE, KEOZELBE ST 5720, Ik
O UK RE 2k L TS B H 5,

MARD 13K 288 ) 2 Wk T D 7260 RIS S HINEEHETH 2 QCVN 04-05:2012
“ORFIHE R D E ZHEATHE - BRFHIT 2 A BE (National technical regulation on hydraulic
structures - The basic stipulation for design) "% 7= 9 & 9 (24 E O BRIk Ltk R T8
ZHEDTND OO, FUTIXIHRAEAEIC & - TR S, BOKIREKEE 2 R 72 L T kil 65
b > TN D, H/NUEORTKHLIE, 1960~1980 FRICHERR SNzl 2 72T T2 <
R DSER L~V DMENZ LI K- TH LOLEMITREN T\ D, F7eEM LSz ipki
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DRI IS L TR BT, EAFHE ERKOGIRZ 2T 720 . K E LD T 5IRHEIC - T
W5,

NETIERFICET 2T — R~ o TR0 g ST o, BoKEIC L0 ko &
DENREE LB AW ERHETETWARY, LER-> T, XENOHEZE T 501
Fe BRI At ORI K ML e & D—E DI & 725 TN B,

&1 HRIRRETK - KEERIKBAURE L= EEOHEF TRl

H K L o> 44 FR FITAT FRAL/ & Pk BEDOTFH|
1 | Nuai Céc Thai Nguyén BEFTNDITKRI | EE L I-56 OfcER
H (MARD & #8) - Bac Giang ‘4 Hiép Hoa i 3 W]

- Ha Noi # Séc Son i 3 ]

- Thai Nguyen 44 Phé Yén i® 4
iy, Soéng Cong i 5 M, Thai
Nguyén mid 3 ],
2K : A 1,300ha

2 | Cam Son Bic Giang 4 BaFETD DKM | P L 7o 55 OfE
(MARD & #) - Lang Son 4 Hiru Liing
- Béc Giang 4 Bac Giang 7. Lang
Giang T
3 | Clra Dat Thanh Héa & | FehllikiT K R LT 556 O EH
(MARD E#£) Thanh Héa % @ Thuwong Xuan i,

Tho Xuan i, Triéu son ifi. Thiéu
Héa i, Doéng Son i, Thanh Héa
Mo 60 A ELZZIT DI ENT
W35,

Z/KIEFE : #J 83,783ha

HEEEF - 180,000 A

4 | Song Muyc Thanh Héa 44 | KRHRTKHL I U T2 356 OfE
Thanh Héa % Nong Céng 1. Nhuw
Thanh i
5 | Yén My Thanh Héa 45 | KRBT KHE R U Te 6 O EH
82,000,000 m Thanh Héa 44 Néong Céng fi. Tinh
8,200 /i m Gia 17
6 | Déng Chua Thanh Héa 4 | KREURATKHL R L Te 6 OPEH
Thanh Héa % Nghi Son 17 Hai Hoa
)
7 | Vye Mau Nghé An % KRBT/ R L 72355 O fk
Hoang Mai 1 10 BT, Quynh Luu
i 3T
8 | Song Sao Nghé An 4 RIFRER 7K R L 72355 Ofk I
Nghia Dan i 3 BT
9 | Ngan Trvoi | Ha Tinh 4 Rk By 7Kk A U TSy O E
(MARD E i) Vi Quang ifi, Di&c Tho i, Huong

Son i, Huong Khé i 64 B[ 73F
K35, 36,000 FRHEEZITH
ZENHEET D,

10 | Ké Go Ha Tinh % RHUVELAT 7K, R L 72356 Ofk Y
Cam Xuyén i, Ha Tinh 1

12




11 | Song Rac Ha Tinh 4 RHULRTK M, WA U T 556 O E
Cam Xuyén i 7 HT
12 | Kim Son Ha Tinh & BE IS DIKIL | Dol L7358 OB EH : Ky Anh i
(MARD & #1)
13 | Vye Tron Quéng Binh & | KEUERT/KH R L 7o 56 OfE
Quang Trach i 5 BT
14 | Phu Vinh Quéng Binh & | KHUERT/KH REE L 7o 6 OfE
Doéng Héi ifi D 5 HT
15 | Thac Chuéi Quéng Binh & | KEUERT/KH R L 7o 56 OfE
Viét Trung =455 K% O B8 Trach i ®
5 HT
16 | Tric Kinh Quang Tri & BT R L7258 OfkE
Gio Linh i 4 BT}z T Cam Lo D
1 HT
17 | Kinh Mén Quang Tri & DB TR R L7258 o9k E
Gio Linh ™ 4 BT & Vinh Linh T
D 2 |y
18 | Bao Dai Quang Tri & | JHLEIT A VLl U= 55 6 O H
Vinh Linh io 2 0T
19 | Ta Trach Thira Thién RERRR oK i, R L 7o 556 O#EH - Phong Dign
Huée % (MARD 1) M. Huong Tra i, Quang Dién
i, Hué i, Phu Vang ifi. Huong
Thay i, Phu Léc i
P AT D P8 #9 71,000 A
20 | Suéi Giai Binh Phuéc & | B & E7o N HHKHL | R EE L 72356 O EH
(MARD & #E) + Binh Phuéc % Déng Phu 1ii Tan
Lap fT
+ Binh Duwong % Phu Gido i
Phuéc Sang HT
21 | Séng Ray Ba Ria-Viing BaFETD DKM | L 7o 56 OgE
Tau ¥ (MARD & #) Séng Ray 7k & Loc An i [ &
TO Ray JI 0O 5= Hiulal (2 522875
%, Chau Dwe i Son Binh HT,
Sudi Rao HT; Xuyén Moéc > Hoa
Binh #], Phuwéc Tan B, Phuéc
Thuan #7. Hoa Hung FT; Dat Do i
@ Lang Dai HT, Léc An #iT, Tan
Lam H], Bau Lam HT
22 | Séng Hoa Ba Ria-Ving KB 7K PREE L1556 OfiER
Tau % Song Hoa 7k & Loc An {7l 1 &
To? Héa Jll, Ray JI| Dl F skl 25
R D,
Xuyén Méc i, Dat Do i
23 | P4 Den Ba Ria-Viing KRBT/ R L 72355 Ofk I
Tau & Tan Thanh i, Chau Due i, Ba
Ria i
24 | Dau Tiéng Tay Ninh 2 RERRR oK i, AR U T a5 O E
(MARD Eifi£) - Tay Ninh 45 Bén C0i ], Hung

Thuan BT, Dén Thuan BT
« Binh Duong % 1 i LT 13 W]

13




D3u Tiéng, 7 Dinh Thanh HT,
Thanh An BT, Thanh Tuyén HT
Phu An BT, An Lap BT, An Tay
AT, Tan Dinh ], An Dién T,
Théi Hoa B, Long Nguyén HT,
Chanh My BT, Tan An #], Tuong
Binh Hiép M7

«- H6 Chi Minh 7 « : An Phu
BT, Ca Chi 17 Pham Van Céi T,
*D3u Tiéng HIANREE L THH 12
REfE 2380t L 72 %55 Ho Chi Minh
ST AFImBAKTLZ ERTHIS
nb,

(HHAT @ 2021 4R EEHR BN T 72 47 L+ BP7K e AP AR sl S 8 0 1R RR)

RENORTKMIFEIOMEEEZH > TS —J7, 1T & A EI/ MR Y & (k) TH b,
MARD B FoO/K&EJFRER (DWR) 23tER IDA O/ %25 ) Bl Uiz ik « X L DOLEEEB D v
77 LY ATRERESNTZARICED & X AMOBBORTIRADBIRE CTH D Z L3 LN
S TW5,

MARD % LZEZR2R~DOe 7 U 72k 5 &, BT SR (2017 4£~2021 ) T 52 {44 Ao b
FTINFEAEL, TD 5 BE2EO 10ENRAICERT 2D THo 7=, IWKNERKE CHEEIZ -
NDELTWAELILUTO®EY Th 5,

2 2017-2021 FIZRAKNRE CHEEICRBENAEC -4 L

7K i oD 44 FR FEd 54
Nui Céc Thai Nguyén &
Chau Me Hoa Binh 44
Phuéce Hoa Quang Ngai &
Hoa Hai Quang Ngai %
La Bach PhuYén %
Gia Hoét Ba Ria % - Viing Tau &
Nhiéu Mua Thanh Héa 4
Ea Nao 2 Dak Lak %
Hb Thén 2 D3k Nong &
Cay Gao Quéng Binh &

(HHFT - DWR %L 0 FAR{EA)

Z O, 2021 FOKFHZ LD & BB X 0 BoKREIERE &2 72TV 220 EFK AN 1,104
TS, 96, BAEEITHBORANRERE 2> TS EDIXTROEBY THY | HEEEE
DRI E D DImAKDEI AL 67.3% L 78> T\ D,

%3 SLBEEEDNSSL, BKO4HINE - HE
| ¥ LB [ EFL OS2 A | ) bR - 0K | O BEBORE Rl |
14




BUKEE DM 2ARAL | BRERELTHDHD
TWHHD

KRB L 157 103 26

HBUAR &7 264 198 49

JINBAE AT 683 442 92

i 1,104 743 167

EIP 100% 67.3% 15.1%

(T

: DWR OF — % X 0 2 H1ER)

ZOfh, HREETO WBS Y27 MIBWTH, HEEE
H, WANRK E 72> TVDEHDODEIE

ELAEHZILTWDHZ L - Bkt H
1% 311/450 @ 69.1% & foio'(b\f)

IHBDOBERNGIT, NEICBWTIE, A - Bk oREREREE O KR I1E 60~70% 25K IZ
HLOLHEESND,
1,104 IO WNIZ, KBS MRS, EHIEE 2o -k 2 TRICE L DT,

&4 2021 FITKAKOH F=RrKit0ERRKR

JISNG Bl S HkRE
7K D B WK BE ST~ 2 HLPHE LT G A0 E A2 2R
Hre 7K il B B /KA ] 7 %%)
RHERE 13 2 1,268
HLAR 43 6 342
FINELR 89 17 237
Xl 145 25 MAFEILE - 0T —F DA

(AT : DWR O F — % 1 0 FaAEFERR)
MARD % H.00 & L TREMRDBFH N THD DD, NEOHT/KMIEZILIERS CER SN D5
BN% <, BURTIE o2 kR EZHR TE RV LEEZRMAL TS r—AnA b5, £z,
R LRI S . KEIGY, ERBESICST BRSNS ME L Tl Y REEMEE - BIR
g« BEEEHINICET 0 =—XbmE 5.

NEITFEA R EBOKICEDN, BROAM EMEICERREEL X TD, BRIZKRR, K

IRERBEIG Qe ORBEICIE T L, KUEEBORBE L ik b 21T LT VIR OH T, G A ERENI T
LKIHE BLMEMR L2 b, PO ERO &M, AESCMEZ T L RTTR R0, 5%O

UK DG RINER DX, T — A2 DT D3RO b DK R OB 2 b L, EBET 5 2 &
WLEEEZD,

BHIE R O 5 - JRIK

MARD /K& DT U o 712 & 0 e LRSI > 7,

AE O IO FUZ HF/NEBEO BRI DK 87% b H 6D, £ D2 < 1% 1960 4F~1980 4 DHIZ
R S, HIRDSE K SR 0o T2 YRR S L2kt S BFL L TE e o721 Cidel, %
HELATKME L TOREN A+ Tho7o, F72. 30~40FRNITHER S N TZFEORRGH KL% X
PRE STV RN EBXR A RFTT HROE L 72> T D, FRTH/ MO RrAK#Iz X < F

15



T DD NT — A X LT, A RIMEED THELNTZ b DROTRRLHEL L THIST
X D T TIENSFAE L2V,
> BN THEARSIRE SN D 72, E e Mg ER L LT — A X LITx L TR M,
> L OIPKIITT 7 B AOENUETICH D20, S REES 2D IE - e TE
INNEEZR R B D,
> RWEEAE T TTEORKMARENEAEL TNWDIZD, HWNF ANRZFOHBREE R0,
> TERORRBIZEY, BURTIET & RS DOERE K —ICxR 2 KFE L T DRI H 5,

2. MELBHRSIREICBEE T S BAMETE, BUR, BN
(1) BRFEFH

Z L - JrKHUZ B0 2 B ETHE & LT MARD 3817 2021 4-~2025 FEONLFHEFEIZ X L - {7
KRUMLOFHFE 7 22 =7 RS 41 it EShTnd (R - WB8, KEXIM 1, JICA2 @ ODA =
¥ 3, ERAERE 38 1F), MUTKHUTAEELL T D kil sk LHES OJEIC X0 BRFRE!
B2 THI & ElpoTWD, F£7o2, MARD MEEEL TW5 13 i K ORI D Ko 5E FExthia
BAZM LT 570, o7 a7 M&FE L 1,500 Bil VND (59 84 f&M) (202246 H 3
HRE SO L — ~ TVND1=0.0056 1] ZHH) OTREZMIrZ & Lo TND,

&5 2020 £F£~2025 &£ MARD OAHFEREHE (FKUEHEEEDRR

. _ FEL .
3 AN i Xy
ODA 7uy =7 p
- CPO
1 WBS EES| 1,131.473 | - Dau Tieng /KFIJiiz%
HEEEH B AR
- CPO
. 0 i gy
Thanh Hoa 44 Thanh Hoa ié E%E
2 | KEXIM1 e 1,887.312 | MBS RSy 7 1 o
Nghe An % SN
= <R A L
=v k
- CPO
o c KEWRT T I —
3 JICA2 Nghe An % 1,853.056 . Nghe An % &3 ik
Ry
ERNTEDONILETE
1 Ta Trach # Hue i 1.96 | MARD PMU No.5
2 Cua Dat #h Thanh Hoa & 2.48 | Thanh Hoa %4
3 | Da Han AFI> 25 A Ha Tinh % 4&){3§§§§§ﬁi
4 dt Ben Tre /KF|T AT A Ben Tre & 38| MARD P,N\[U No.10
+ Ben Tre &
_ . - MARD PMU No.7
1B &
5 Tan My 7KFI|2 AT A Ninh Thuan 4 635 | | Ninh Thuan %
Ngam Truoi- Cam Trang 7KF| N - MARD PMU No.4
N A Ha Tinh % 64| . Ha Tinh %

16



- MARD PMU No.1

7 Canh Tang it Hoa Binh & 1,602 | - Hoa Binh A A%
B4 Lac Son i
‘\ . - MARD PMU No.8
8 Krong Pak Thuong it Dak Lak % 1,350 | | Dak Lak %
- MARD PMU No.4
- Nghe An 4 =324
9 Ban Mong it Nghe An %4 1,750 | BHFESR (A H AR
» Thanh Hoa % &3 /&
AIBHZE R (FHHUERAS:)
10 | Song Cho it No.1 Khanh Hoa & 564 | MARD PMU No.7
L . o Ha Giang %
11 | Bac Quang /KFl[> A7 A Ha Giang % 69.5 i e g e
12 | XL - Bkt o2 iR EaEs] 1,470 | MARD PMU No.2
HEFE - KETHYE - KR 2 Hisk MARD K& PSR -
13 | ~EEHAKERAKT D200 | AarF sz 1,100 | 7K K OV A 0 87 e fiy
PR K OFaK S AT I EF—
14 Py | Ha Giang % . 300 | 7K J OB R B 551
Chau % Muong Te i DK - Lai Chau %4 e f
fa /K T
15 | Giang Ma it Lai Chau# 340 | Lai Chau &
16 | Na San /K| AT A Son La & 240 | Son La ¥
. . Ha Giang %
0T 5 ‘
17 | Bac Quang /KfI| T3 Ha Giang %4 270 L3 1k B
18 | Cao Ngoi #f Tuyen Quang % 250 | Tuyen Quang &
19 | Thuc Luyen it Phu Tho & 450 Phu Tho %
Y B BT B
SRR, P Cao Bang %
20 | Cao Bang Hp/kuifif Cao Bang %4 250 3 R 5
, " <= - Nam Song Thuong 7K
| 27 Mf#E . . v o o 2,
21 ?%C Hudng AH] 22 7 A Bac Giang 4 400 | Al EE EH B4
Rttt (FFEH)
Nho Quan KF| A7 AdfE | . N Ninh Binh A
22 T Ninh Binh %4 700 1453 R 9
. . . N Ninh Binh %
23 | B Séng Van /KF| 5 Ninh Binh 4 450 143 8 5
R . . . INA T F R FERR
IS s S N
24 I;f;%ﬁf}g;{; AMZ 2 Hai Phong # 380 | BRER T H V= b
- - XA b=y b
Tan An- Dap ba KF|> 27 | . . N Binh Dinh 44
: Binh Dinh % . X
% inh Dinh % 800 | o sy s
. - Dau Tieng- Phuoc Hoa
Y g . g L N AN A =
26 D"’(“;Ee_niﬂgfm’ i Tay Ninh % 400 | A HE 3 A FL— B
HIRSH (FFEE)
Tay Ninh &3 B JE
27 | Tha La #ifififs T2 Tay Ninh 4 280 | KEHR T 2 b
VR TA L b=y b
3 z v Z/u
28 | Binh Phuoc % kB Binh Phuoc % 940 | Binh Phuoc & EEHAE:

A =RV N/ A N S
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v hax=v |k
‘ i I e
Bac Hung Hai 7&fl> 27 24 | Hung Yen % . Bac Hung Hai 7 K W/E
29 | (5a—x9) Hai Duone % 650 | i EH —~ B AR
- & # ()
Bac Nam Ha/Xuan Thuy Ha Nam %4 .
0| s R T A - Sl Nam Dinh & 400 | MARD PMU No.1
i " Khanh Hoa &
31 | Cha Rang #h Khanh Hoa 4 150 3 R 7
Binh Thuan &
Song Luy . . J2 3 BN BR S B R
32 HP7KHL D > A7 N5ER T 5 Binh Thuan % 450 A=RVER/ A e S
v hzx=v |k
Dak Nong 4
e, e B 7 =/u
. o S R B R P R
33 | Dak Gang it Dak Nong % 600 S S
Yhra=v b
g4 | Krong Pak Thuong il Dak Lak %4 900 | Dak Lak %
(7x=2—X2)
. . o An Giang %4
| .
35 | Bay Nui /K] T3 An Giang 4 350 L3 B
Ben Tre &
Jt Bac Ben Tre /K> AT A . S R B R P R
36 . Ben Tre & 400 UVl ek R
Yha=vh
37 | Nam Mang Thit AF| T.% Vinh Long %, 593 | MARD PMU No.10
Tra Vinh %
38 | Tac Thw mEl: AfIT# | Jen Giang s 400 | MARD PMU No.10
CaMau %
At | 24,141.78

(HAT 2021 4F 12 A 31 H A+ MARD F8A3C5 9159/ BNN-KH 5O fF§%IC L 0 F2 FER)

MARD |32 EIZEFE LTz 934 #LlZ s U CHOKFHEERE 2 i b T~ 2729 2025 FE £ T L | 2026 4

~2030 4, 2031 4~2035 ED 3 W/ T e THEZ D TV FHEN D 5,
2021 4= 8 A 17 HIZ MARD » BB~ 12045 4F% RLIE 2 72, 2030 4% TOKIREL MR &L OF
L BRI EEEHEER 07T L) ZREL, 2022 4 6 H 23 HICREOBIERICER S,
JaFtE OREITHEAL TN D, NEBIRFIE 2025 4 F THEHTHD 95%. K URAHEID 60% O R
HKREFIATED L OICT D2 & & FARMICIT KM OBKTRETSAE 2 Mefr L. 2030 45 % TIZREAT
HOWEKFIFEEZ 80%I25] & EiF, Jrkh OWKFAEIHERE 2 7203 5 BAESHIE L1z, £, Bk
MOKBREMEGIY B bh, 4%, KEERSIZWIT 72RO L E28ED 2 510 Th D,

BT a s T AOFERER L LTI 20304 F THEF 610,000 Bl VND (%) 3 Jk 4,160 1) # %3 L
LTW5, ZTOWNRIE, FREJFTH 310,000Bil VND (F 1 JK 7,360 &), HGEFTHEO
250,000 Bil VND (9 1 Jk 4,000 {&[). %Y @ 50,000 Bil VND () 2,800 {&H) %O RFJED> 5
PET D2 EBNBEESND,

MARD & L Cid, 2021 4:~2025 0 TKUEEB OB MIT 7o A~ — MEBES AT L8 AL
T2 o s Bk etk B a7 A, 12020 4E~2030 4F ¥k K QR O BB AEE R
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0 7Z L] KO 12050 4 RAEx 7=, 2021 4E~2030 GEDO5 « KFFHHE ] D 3 -DDOBA%E EHH & 37
EL. 2022 FWNICBIFICIRET A2 TELRH 5,

(2) BUR

NEBEHE, XL KO ZRNRELSREELY BT REIC L > CHEFICEETHY . HR
AIEOEWE B, BR - IBROREE XA D ERHEELTND, ZO7d, KBEEBOIHGIZAT
TR R OB SR D 2 S DI EN 2 Bef- 7= DI & A+ BRI OR8N AR & 7o T D,

2020 FF 1 A 7 BIZHAT SN2 EFHOWRIESR 33/QD-Ttg & 12045 4 L 2 7=, 2030 - FE TOHX
kN AEFAFIEENE | 12 4 >DE Y FADBNRE STz,

> CARRDUCH o THAEEHK, AFEEEICLEREEMK, TERKEZ IR 5,

> KERHIOKEOWE LB D,

> KJEHUEASE Y | OKERBE, AR K OUKAEAEMERET D,

> EHRMEEICHEKEFIHATED X121 5,

KRR R E B AR L, ERLOBY #A 2 EELT 5 72 DIKR— B R 2425 L 9
ZTF\CHHR L BHEHIE 2 EY BT,

NRETIE, EERFEREZIGET 5B E LT 2007 FEIZESE 154/2007/ND-CP 5 C/KH| i
Sl B 2 filE LTz, ZAUT K o TRFITERE RS2SR FN B 2B Lz BT, #iBh&xx3id 52
SITE Y, MRk A EE T DHIEN SN TE 2, 2011 4E~2015 EORAF] B sa bl 4 F2 4 51
i1z > TREBUFANEER 6,200 Bil VND (] 347 (5H) 2 MiBh4 & LT Lz, DM, KFH
iz D - eIEF2E DO SFTERFK 48,000 Bil VND (K 2,688 {EM) (2 k7=, LasL7Aan
5. 2014 FEOFHE TIIKFIERE SN EE R H O 72.5%~141.9% DB 4% 246 L= DTk
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4 HK2 0.2 3.0 2.8 9.13E-06
5 HK2 3.0 5.0 2.0 3.39E-06
6 HK2 5.0 7.0 2.0 2.37E-05
7 HK2 7.0 15.0 8.0 3.46E-06
8 HK3 0.0 7.0 7.0 3.71E-05
9 HK5 0.0 3.0 3.0 3.42E-04
10 HK5 3.0 8.0 5.0 1.60E-05
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SDGs Business Model Formulation Survey with the Private Sector for Disaster

1 :"gVER" 1 AGnoN

Prevention Technology of Earth Dams and Embankments by Applying Press-in

ACTION

Method with Silent Piler in Vietham

. )
jica

Hashimotogumi Corporation (Yaizu City, (Shlzuoka Pref.))

Ozawa Civil Engineering and Construction Co., Ltd. (Hamamatsu City, (Shizuoka Pref.)) -

\

& - -
Development Issues Concerned in Disaster

prevention Sector

+ Measures against water leakage with high-performance of WATER CUT-OFF for
earth dams and embankments.

* Many of the reservoirs and dam lakes constructed in the 1960s to 1980s have
occurred of water leakage due to aging, and they probably have safety issues. Due to
water leaks, 71 dam damage accidents have occurred in the past 10 years, affecting
the lives of residents and the economy such as agriculture in that area.

* The Vietnamese Government has a plan to repair the dam, but there are some cases
where the existing construction method cannot secure sufficient WATER CUT-OFF
performance. Therefore, construction method that could guarantee the measures
against water leakage performance is required.

| on the proficiency of the operator )

Products/Technologies of the Company

+ “PIM” with Silent Piler is a method of grasping several piles (steel sheet piles, etc.)

that have already been pushed into the ground, utilizing the pull-out resistance as a

reactlon force, and pushing the next pile with the hydraulic pressure as a static load.
The major advantages of the “PIM” with Silent Piler against other construction

methods are as follows;

1. To provide high construction accuracy

2. To be able to reduce the generation of noise and vibration during construction

3. To be able to install in narrow areas, on-water, with access restrictions, etc.

4. To have flexible various soil conditions (from soft to hard)

5. To have Press-in Piling Total System (PPTS) enables construction without relying

Survey Outline

» Survey Duration : December, 2021 ~ February, 2023

» Country/Area: Hanoi City, Northern and Central regions in Vietham

« Name of Counterpart : Ministry of Agriculture and Rural Development

» Survey Overview: Business model formulation survey for leakage measures technology
of earth dams and embankments by applying Press-in Method (hereinafter called "PIM”).
For reducing disaster risks in Vietnam, it aims at a business development on PIM with

Silent Piler, through this survey.

Impermeable steel sheet plle ps 5-in inti S
water reservoir emban kment body by silent pller

How to Approach to the Development Issues

« |t tries to receive orders of public works for steel sheet pile press-fitting work for the
purpose of preventing water leakage of earth dams and embankments, targeting
Viethamese Government offices such as MARD. Through the construction work, it
provides dam repair work services with high-performance of WATER CUT-OFF. For
this purpose, it makes an appeal for the target customers about the advantages of the
"PIM", and encourages a Government body to designate "PIM" as a recommended
technology. It will facilitate an environment that could be adopted at construction sites
of public works and local general contractors.

* In the future, it expands to the "PIM" work for the purpose of water stoppage
measures in rivers, harbors, substructure work of bridges, etc., aiming to contribute to
the field of disaster prevention.
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Expected Impact in the Country

+ By adopting the proposed technology, it could be possible to maintain and improve
functions of deteriorated earth dams and embankments that cannot be maintained by
existing technologies. It could greatly contribute to reducing dam accidents and
protecting the lives, lifestyle and property of residents. Not only flood control but also
stable securing and use of Agricultural water, daily life water, and industrial water will
be facilitated.

+ In the future, by expanding to storm surge / high wave disaster countermeasures
and erosion countermeasures in coastal areas, Infrastructure development and
|n\éest;ndent related to disaster prevention will be promoted and disaster risk will be
reduc
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1. BACKGROUND

There are more than 6,000 dams in Vietnam. Most of them are small irrigation dams used for flood control,
agricultural and domestic water supply. They are called earth dams, which are constructed by filling up the soil.
In addition, the quality of the structures is not high, and there are many issues related to dam safety. According
to the Directorate of Water Resources (DWR) in the Ministry of Agriculture and Rural Development (MARD),
most dam failures are believed to have been caused by leakage. In the last ten years, 71 dam accidents have
occurred, resulting in a high number of direct damages to residents.

The Vietnamese government takes this situation very seriously, and according to the MARD, there will be 1,150
dams that will require emergency measures by 2022. In the medium to long term, the government has decided
on a maintenance project plan that includes the rehabilitation of 272 dams and the construction of 329 new dams
by 2030. In addition, the World Bank International Development Association (IDA) has been implementing a
project to repair 450 deteriorated dams in 34 provinces since 2015. However, dam safety remains an issue in
Vietnam, as many dams are constructed in mountainous areas, and in some cases, construction methods are used
that do not currently ensure sufficient water sealing performance.

Based on the above background, the introduction of the "Press-in method technology using the Silent Piler" in
the construction of dams and levees to prevent water leakage will enable construction in mountainous areas,
where existing technologies could not be applied. In addition, since it can demonstrate high water sealing
performance, it is expected to help maintain and preserve the functions of deteriorated dams and levees. In
addition, the project will protect the lives, livelihoods, and property of residents living in an environment
vulnerable to typhoons and floods, as well as those living downstream of the dam, and will facilitate the stable
securing and use of water for agriculture, daily life, and industrial use, thereby contributing to Vietnam's
economic development.

The purpose of this study is to confirm the applicability of the proposed technology for leakage control work
on earth dams and levees, and to examine the possibility of local application of the proposed technology through

ODA and business development.

2. OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose
To clarify development issues related to deteriorated earth dams and levees, the size of the market
for countermeasure constructions, and the interests and needs of potential client companies.
To clarify the process for establishing technical standards for the Press-in method in the
Vietnamese government.

To select a candidate pilot site for the project that assume a demonstration project.

(2) Activities
I. Investigation of development issues related to leakage of earth dams and levees (actual conditions
of leakage damage)

ii. Demand survey on leakage prevention works for earth dams and levees
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iii. Confirmation of local suitability of the method for earth dams and levees where requires leakage
control

iv. Research on the establishment of guidelines and estimation standards related to the Press-in
method using the Silent Piler, procedures for certification, and regulations on import and export
of equipment

V. Schematic survey for pilot construction as an ODA project (including environmental and social
considerations survey and analysis)

vi. Research to develop a business development plan

(3) Information of Product / Technology to be Provided
Carried on steel sheet Press-in construction to prevent leakage of earth dams and levees.
Carried out steel sheet Press-in for water sealing measures in earth dams, rivers, harbours, lower
parts of bridges, etc.

Sales and maintenance of the Silent Piler related equipment, etc.

(4) Counterpart Organization
Ministry of Agriculture and Rural Development (MARD)

(5) Target Area and Beneficiaries
Hanoi City, Northern and Central regions in Vietnam
As candidate pilot site, the survey will be conducted after selecting about 5 sites in the northern region

(2 cities and 24 provinces) and the central region (1 city and 16 provinces).

(6) Duration
From 2021/12/10 to 2023/2/28

(7) Survey Schedule

The survey schedule is shown in the figure below.
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Schematic survey for pilot construction as an ODA
5 project (including environmental and social

considerations survey and analysis) Surveying and schematic design
Seminar -

certification, and regulations on import and export of

6 Research to develop a business development plan Conducted by the study team

(Source: the study team, as of October, 2022)
3. ACHIEVEMENT OF THE SURVEY
i. Investigation of development issues related to leakage of earth dams and levees
From interviews with the DWR in the MARD, small and medium-sized reservoirs account for about
87% of the total number of reservoirs in Vietnam, and most of them were constructed between 1960
and 1980. Not only have the reservoirs built at that time when technology was scarce become obsolete,
but the old dams themselves have not been able to function due to droughts and heavy rainfall under
climate change. In addition, the fact that the design drawings and as-built drawings from when the
reservoirs were constructed 30 to 40 years ago have not been archived is an obstacle when considering
countermeasures. Older earth dams, which are often found in small and medium-sized reservoirs, are
not effective against hard ground and aged earth dams, because they were built by collecting various
soil materials, there is no construction method that can be applied as countermeasure work, and the
local construction technology is limited. Furthermore, many reservoirs are in inaccessible mountainous
regions, making it difficult to conduct inspection and inspection work, as well as repair and renovation
work, and the lack of budget has also contributed to delays in development.
ii. Demand survey on leakage prevention works for earth dams and levees

While reservoirs in Vietnam serve multiple functions, most are small irrigation dams (reservoirs), and
according to a presentation at a conference on reservoir and dam safety management organized by the
DWR under the MARD in cooperation with the World Bank IDA, most dam lake failures are due to
leakage. The presentation also revealed that the majority of dam lake failures are due to leakage. In
addition, according to interviews with the Dam Safety Department in the MARD, 52 dams’ problems
occurred in the last five years (2017-2021), of which about 20% were caused by leaks. Other statistics
in 2021 show that there are 1,104 reservoirs that are not performing their flood control functions due to

deteriorate. Of these, 67.3% were caused by leaks in the levees or ground. In addition, in the WB8
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project of the World Bank, 69.1% of the dams and reservoirs that malfunctioning are due to leakage.
Based on the above, it is estimated that 60 to 70% of the functional failures of dams and reservoirs in
Vietnam are caused by leakage, and it is therefore necessary to standardize and deploy effective leakage
prevention technology for earth dams.

iii. Confirmation of local suitability of the method for earth dams and levees where requires leakage
control

According to the Hydraulic Engineering Consultant Corporation (one of the Top 3 consultants in the
water conservancy/river sector in Vietnam, with extensive design and construction experience in dam
and reservoir leakage control), in WBS, since many small and medium-sized dams were addressed,
grouting was used to control leakage. In the case of small and medium-sized dams, the leaks were often
prevented by grouting. The reason is that it is difficult to excavate trenches for small and medium sized
dams because the load on the levees is an issue. On the other hand, grout injection is difficult to control
quality and is often not fully effective as a leakage countermeasure. In addition, there was a case where
a bentonite trenching method was tried, but the foundation was too hard to excavate, and the method was
changed to grout injection.

The opinions were exchanged about using this method to implement leakage control measures for earth
dams in reservoirs, Bureau of Dam Safety in MARD; Hydraulic Engineering Research Institute; Water
Resources Technology and Application Centre; Institute of Hydrology, Environment, and Climate
Change; Hydraulic Engineering Consultant Corporation; Hydraulic Engineering Consultant Corporation
2 (HEC2); Hydraulic Engineering Consultant Corporation 11 (HEC11), all of which provided positive
responses.

As revealed in (ii), two types of leakage control measures have been mainly implemented in reservoirs
in Vietnam: the bentonite trenching method and grout injection. Empirically, these methods are effective
for dams and reservoirs built on soft ground but are not effective for those built on hard ground such as
sand and gravel. In addition, although there have been cases where steel sheet piles have been used to
intercept water in rivers and other bodies of water, it has been found that leakage and sediment runoff
have occurred due to the lack of joint fit, and in some cases, serious damage has occurred. The Press-in
method is highly effective under these conditions, and all parties concerned showed a high level of
interest in this method. On the other hand, some concerned parties expressed concern about the
possibility of loosening of the levees due to the installation of steel sheet piles in dams and reservoirs.
The survey team explained that this method has not caused any problems in other countries.

iv. Research on the establishment of guidelines and estimation standards related to the Press-in method
using the Silent Piler, procedures for certification, and regulations on import and export of
equipment

For this construction method to be adopted in public works projects in Vietnam, it must be in line with
the technical standards of the country. There are three types of standards in Vietnam, starting with the
higher-level standards: QCVN, TCVN, and TCCS. QCVN is a legal standard that must be met, TCVN

is a national level standard, and TCCS is a standard applied by the central ministries to provincial
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structures. It was told at a later hearing that MARD no longer proactively budgets for the issuance of
TCCS; however, each department has budgeted for it. At the closing of seminar on October 14, 2022,
"Introduction of Leakage Control of Earth Dams in Reservoirs by Press-in Method with the Silent Piler",
Mr. Nguyen Toan Anh of MARD's Department of Science, Technology and Environment suggested that
to establish a quick and effective standard, it would be desirable to aim to establish the following in
order: 1) TCCS in Bac Kan province or MARD, and 2) TCVN. In addition, for example, the bentonite
trenching method required a very long time to formulate the TCVN because there were only a few
examples of construction, and it took time to accumulate the construction results needed to formulate the
TCVN and to verify the effectiveness and stability of the method. MARD and Bac Kan Province have
high expectations for the spread of this method, and have agreed to implement the project, and have
received a letter of support from Bac Kan Province. To develop and revise the standards in line with the
proposed technology, the study team firstly identified the following standards related to "barrier walls

and steel sheet piles" through interviews with relevant parties.

TCVN 8216:2018 (Hydraulics structures - Design requirement for compacted earth fill dam)
TCVN 8297:2018 (Hydraulic structures - Compacted earth fill dam - Construction and acceptance)
TCVN 12633:2020 (Hydraulic structures — Impermeability sheet pile - Requirements for design)
TCVN 12634:2020 (Hydraulics structures - Impermeability sheet pile - Construction and
acceptance)

TCVN 9394:2012 (Pile driving and static jacking work - construction and acceptance)

Next, the standards were found to be divided into two major groups (design and construction /
inspection). Since these are interrelated, it is desirable to establish them at the same time. Based on the
research activities to date, the following standards are assumed to be necessary at this time to revise

existing technical standards for the proposed technology or to establish new ones.

TCVNS8216:2018

This standard only covers dam design, and for steel sheet pile barrier walls, 9.2.3.2 in the standard

describes them for alluvial layers. The proposed technology (Press-in method using the Silent Piler) is
intended to construct steel sheet pile barrier walls in hard ground that cannot be constructed by

conventional on-site methods, targeting not only the alluvial layers but also the diluvial layers.

TCVN 9394:2012

This standard does not include the Press-in method with the Silent Piler for steel sheet.

V. Schematic survey for pilot construction as an ODA project (including environmental and social

considerations survey and analysis)

Target Area
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Keo Khoi Pond at Cu Le commune in Na Ri district in Bac Kan province

Candidate counterpart
DWR in MARD and/or Bac Kan Province

Status of discussions with C/P

With the consent of C/P, pilot sites were selected mainly in mountainous areas in the northern region of
Vietnam, because only 13 large dams are directly managed by C/P, and other dams and reservoirs are
managed by local government agencies. Seven reservoirs were selected as candidate sites, and after
examining the above conditions, Keo Khoi Pond in Bac Kan Province was selected as a candidate site.
Local staff by the HOPE E&C JSC conducted the site inspection, and the survey team watched a live
webcast of the inspection. After that the survey team visited Ba ¢ Kan Province, which manages the
reservoir, and met with the Chairman of the People's Committee and other senior officials to gain their

understanding of the project.

Research to develop a business development plan
With MARD and other Vietnamese public offices as the main target end customers (B2G and B2B2G),
the company aims to win public works orders for steel sheet Press-in works to prevent leaks in earth
dams and levees. Through this work, the company will provide dam repair services with high water
sealing performance. To achieve the above, the company will appeal to its target customers regarding
the superiority of the Press-in method and build relationships with them and encourage them to specify
the method as a recommended technology, thereby creating an environment in which the method can
be adopted in public works projects and at sites where local general contractors are constructing. In the
future, the company aims to expand its business in the field of disaster prevention by expanding into

Press-in works for water sealing measures in rivers, ports, and under bridges.

Business Model

Possible business models are currently as follows:

First Step Second Step (mid to long term)
Target ® Government office ®  Government office
customer | ® Ministry of Agriculture and Rural | ® Ministry of  Agriculture and Rural
Development (MARD) Development (MARD)
Central Project Office (CPO) . Central Project Office (CPO)
Directorate of Water Resources (DWR) - Directorate of Water Resources (DWR)
Vietnam Disaster Management Authority | -+ Vietnam Disaster Management Authority
(VNDMA) (VNDMA)
®  Private construction company and design | ®  Ministry of Narural Resource and Environment
company in Japan and Vietnam (MONRE)
®  Ministry of Information and Communication
* Targeting public works projects where the (MOIT)
end customer will be the Vietnamese public | ®  Ministry of Transport (MOT)
sector ®  Ministry of Construction (MOC)
® Private construction company and design
company in Japan, Vietnam, and ASEAN
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countries

Providing | Steel sheet Press-in work to prevent leakage | Implementation of steel sheet pile press-in works

service of earth dams and levees for water sealing measures in earth dams, rivers,
harbours, lower parts of bridges, etc.
Sales and maintenance of the Silent Piler and
related equipment, etc.

Business | Construction company in Vietham Construction company in Vietnam

partner Rental and Leasing company (both Japan and
Vietnam)

Business Implementation Structure

Prior to this feasibility study, the joint venture established a local joint venture company, HOPE E&C

JSC. in February 2019. The MOU already signed with the local firm relates to construction cooperation

(e.g.

, arrangement of workers, materials, and equipment, etc.). Proposal-based sales will be conducted

through partnerships with local design consultancy firms with proven track records in public works

projects such as the MARD.

Procurement, Manufacturing, and Sales Planning

Procurement of construction machinery: Machinery and equipment that are difficult to procure
locally will be shipped from Japan. Other locally available machinery and equipment will be
procured locally after confirming quality and cost balance.

Construction system: A local company with which an MOU has been concluded will provide
workers and heavy construction equipment other than the Silent Piler. In addition, to ensure
construction quality in Vietnam, a construction manual will be prepared and technology transfer to
local companies will be promoted.

Human resource education: Group training in Japan and on-site training have already been
conducted for technical employees of the local joint venture company (already established). In the
future, the company will consider using the support program of AOTS (Association for Overseas
Training of Human Resources) and focus on training local employees hired locally, aiming to
develop sales of the Press-in method and activities to win orders, as well as to reduce costs and
achieve a sustainable business by transferring construction technology in the future.

Machinery maintenance: Local contractors will handle the maintenance to the extent possible,
while Japanese subcontractors can handle the rest. In the future, the company aims to develop
partner companies and build a system that can respond to local needs.

Sales and Leasing: After the Press-in method is widely used in Vietnam, the company plans to

promote sales of equipment and parts and leasing business in the country.

Value Chain
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Pilot construction

The first stage

Japan Vietnam Japan Vietnam

Silent Piler Lease Self-owned
Steel Sheet Japanese Japanese
Pile manufacturer manufacturer
Construction . . . . HOPE

Hashimotogumi Local Consultant Hashimotogumi
management © © E&C
Construction Szmehbnal Local construction Ozara Civil Igeel CEi G
Engmeering company Engineering company

Te“Tp orary Lease Lease Lease Lease
equipment

4.  FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business Development of the

Product/ Technology in the Surveyed Country

(Source: the study team, as of mid-June)

Through this feasibility study, the technical issues that the Vietnamese side is facing in preventing water

leakage from dams and reservoirs were clarified.

Leakage prevention technology applicable to hard ground has not been introduced.
Steel sheet pile casting technology has been introduced, but it is not applicable to hard ground.
In many cases, the press-in method of steel sheet piles using the Silent Piler will make it possible

to implement leakage prevention measures that could not be applied with existing technologies.

In the future, when leakage prevention measures for reservoirs using steel sheet pile press-in become

widely used, the following effects on development issues related to dams and reservoirs will be realized.

Effective leakage prevention measures can be applied to dams and reservoirs constructed in
inaccessible mountainous areas, which have quality problems and do not maintain their prescribed
functions.

Effective leakage control measures will enable dams and reservoirs to function as expected and
meet the ever-increasing demand for water. In addition, flood control functions of dams and
reservoirs will be restored and flood risks in downstream areas will be reduced.

Effective leakage control measures will increase the stability of dams and reservoirs and reduce
the risk of dam/reservoir breaches. Safety of downstream areas will be improved.

Calculating the amount of damage caused by an earth dam break is problematic because it varies greatly
depending on the location and surrounding social conditions. It is possible to quantitatively calculate
the increase in the irrigated area due to the restoration of the earth dam and reservoir functions. It is
said that there are about 100,000 uncounted ponds in Vietnam, and in case we assume that 10% of them
are malfunctioning. Of these, 70% have lost their impoundment function due to water leakage. If it is

assumed that 10% of them are difficult to prevent water leakage by construction methods other than the
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press-in method with the Silent Piler. So that there are 700 ponds that can be expected to recover their
functions by applying the press-in method with the Silent Piler. The irrigated area of the Keo Khoi Pond
is 20ha, and assuming that this is a standard-size irrigated area, So the irrigated area will be 14,000ha
after the functional recovery of the reservoir.

Adoption of the relatively low-cost and highly effective steel sheet pile press-in method of leakage
control, when life cycle costs are taken into account, will increase the efficiency of the
dam/reservoir safety projects planned by the government of Vietnam. This will result in budget

savings.

(2) Lessons Learned and Recommendation through the Survey
Vietnam government has invested heavily in safety measures for reservoirs and dams, and
plans to make further large investments in the future, but no effective countermeasure
method has yet been introduced especially on hard ground. It is desirable to adopt a steel sheet
pile press-in method that can be used to prevent water leakage on hard ground in mountainous

areas as soon as possible.
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