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3,200-3,500 R/VIZEIET D2 L2 BEELE LCTW5D, T2 RZERIT 2. 1% B iEs 3. 4%,
W 1.5%) [ EE-oTn5d,

XU GBEN) 132> 53 ODBENEN B A M F A%, 1858 4ENDH DT T o AfE R
HURFR, 1946 420 OFFAL IR R A R8T, 1976 FEICRALAHE— ST M A R34
FENS, N F At FERENEICLHR SN, 0%, 1986 [ED5 6 [BIFLHE T K
ICTHiGRH v A7 LOBEN LA b A FEE LI BA B4 (BT BBRSTHH S
. HEESECEBEH A N BLICE Y LA TS, — ., RAEA DEROET, B
DEDILKR, GO, BREROWE, RIEMER EO~A T 2 bBELL TH
%o 1992 FRIZIX H ARORHEARBI 2 B S 1T 5,

N R F AT, RO ERECEOERNTNTRBY, £oxy /LA VE
T OEHEZICEZ OTHEITEENEL LX), =7 hr=J RPEEICBIT HHE
BEERELHEML TR, BRIEEDEENMADAT v T E2FES L TND, ZNHITX
DVHREFEXELT > TETRY, BEENSTEEICERSSH D,

2011 AU b A 2 LB S AU 5 11 [EIEEEE R IT T, 2020 42 ClOIE U LZEE
FICHETHZ L AEE Ll &EmOlELZ BT el onk, XA
OFIEAERENEL, N T DILFERIC LD — 5w 3 EERH TH Y . BfEIZr = - 7— - F =
ViERLR, T XA T UVERER, AT Ty 7 EAMNREI L TD
Do




[E R

1986 4R \ZERIR &7z RA B 1%, 1989 4EHE L 0 sl B3 0 4B, 1995 4E~1996 4F
21X 9% B ORFEREZFLER LT, £O%. 7 V7 RRFEHEDZED & — KRR 2 6l
{EL7= b DD, WHNERERE ONEFHZ2HEIN 521 T, 2000 4£~2010 40 FHRF R H
1% 7.26% & EECR AR, 2010 RIS (IRAD) HATREE e o7, 2011 FLRE, ~ 27 1
FRFE L EC~DE ML, 2011 FE1E 5.9%., 2012 FE1% 5. 2% & BRI LT
HOD, 2013 F13 5. 4%, 2014 1% 5. 98%., 2015 4E1E 6. 68% & FE-LH 72 3 B b [HIFE [
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FEHLTWS ZEERHLTWD, B 1.1 N/ ATHIZBITEHKEETA
[HB: N ATHRKTRA—TFS5 > 2013]



c N AT & RIBRIOKFTFEOHMMA FIAENTWH AR —F I VEHHETIX, BEfFO R
YT ANMBONA T2 O BRSO THK EoA TPk « T2k X 5 KE
HEROHELZZ T TnD, RENOKE
DIFIK % ZEMERT 272012, BItd Tri
An, Dau Tieng JT/K#l7 5 %E&mﬁ“é%ﬁ
HUKIRBREEHE 23 8 5 23, FHEIEEA T
AN

c RN FABUFIC L DB —F I Ui okt
ok OVKIED TRNIA K OB Y Th b, ~

A K —T7"F T 2025 AR FE TITHE R KD 100
EHEAEHIE L, %70 5w’/ H226 10 )7 50 .
'/ HIZT HEHECTH S, Lol BEILT 0 :

400

350

300

225

N
ui
o

145

KE(Bm¥/A)
N
8

150

B DR TR CRMFA OIS G0 AR ) B A
T& Y. Binh Tri Dong kG zpEILT % o ik

AEHEZ & LCBinh Hung kg s B 1.2 R—F I UHICE T HKFEFH
NAHEE L 7o TUND, [ AR—F IOk TRE2—T5> 2012]

KEIZET 588
SVWSA (XD &/ A THOKAKE (100 5 m3/H) DK 70% 2540 FKFICHAE L TV 5 IE
Dy, N A THELOERT T 100%H FAKJRICEFEL TV 5
- 2008 AR HAGRRFH B ATIC L 0 Sl S v7z T N AE N A AR KB K B34 PPP
FIRIERE) 1L DL N AHHBEOH T ARIZIZ FIORT L2, @REOSK,
YOG T UEREESTREENTEY | ZNOERET D720 O )72 FAKEAHE LB
W <Th s,
cAR—F LU O T ARKEICON TR, A—F I U HiIKEAO 2 TH DTS
e~ 7V 7LD E AT I UTBELOM I KITEREDOSRE~ T HE LT
BY ., pHIEA & D TV (pH<6. 0)
N AJEDOH TR EITE, EE 200m L EOEWKE CTRUKT 57207 VE=T N
HEDFENTORY,
- HU N KA EERE BT 2 # R AR AR L 72 B2k OKE L, LLFO@Y Th 5,
- Tan Phu ¥k (70,000m3/H) : Fe: 19mg/L; Mn: 0.9 mg/L; pH:5.9
- Binh Hung #7k¥5 No.1 (15,000m3/H) : A~
—  Binh Hung #k#; No.2 (2,500m3/H) : Fe: 9.2 mg/L; Mn: 0.55 mg/L; pH:6.0
- Binh Dang {$7k¥5 (2,500m3/H) :Fe: 1lmg/L; Mn: 0.54 mg/L; pH: 6.0




N b FLOKEEZE : 3.0mg/L
N M FLOKEEEREFE) : 1.5mg/L
BARDKEEA : 0.1mg/L

O P N W B U OO N 0 O O

Phap Bac Tuong Cao Gia Ha Yen Nam Luong Mai Ngo Ngoc
Van Thang Mai Dinh Lam Dinh Phu Du Yen Dich Si Ha
Long Lien

9.8 127 141 53 6.6 23.0 7.6 31

N bFL- BADOKEEE : 0.3mg/L

Phap Bac Tuong Cao Gia Ha Yen Nam Luong Mai Ngo Ngoc
Van Thang Mai Dinh Lam Dinh Phu Du Yen Dich Si Ha

Long Lien
15 MnZ*
1
0.5
N b FLOKEEZE : 0.3mg/L
o BARDKEELE : 0.05mg/L
Phap Bac Tuong Cao Gia Ha Yen Nam Luong Mai Ngo Ngoc
Van Thang Mai Dinh Lam Dinh Phu Du Yen Dich Si Ha
Long Lien
01 0.11 0.12 0.31 0.12 E%E
0.05 -
R b Lo BAROKEEE : 0.01mg/L
0 -

Phap Bac Tuong Cao Gia Ha Yen Nam Luong Mai Ngo Si Ngoc
Van Thang Mai Dinh Lam Dinh Phu Du Yen Dich Lien Ha
Long

E 1.3 N/ A TR EOH TKKE(2015-2016 HK{E)
[Hi88 : JICA AEEER]



CHIZ, N A TR T (10pg) ZENICHEERT SR/ MHINTEHY, #
BIZ2KBR 2 AT D7 WELR D F £ TIRRBRINZ AME~DOEE PRSI D,

- 2008 EITIE, N S AREEE DD e RIGRAKOERIZ L 5HHO TIHICET 52—
NEMESNTEBY ., XM FARAADK 21.5%2H7- 58 1720 HT AN BB RSN
IR EZBEFICFIA L T D afetERn 5 &V ) RENR AR Sz,

CEBRIZ, NTFTLREBELET A 2 EDOWL OO TIThZEIC LS &, HFKkER
AR L T A A2 DEZOELRPLIEH LV EWIREOE ZNRRE SN TED
Bk FRHFOIEIRTH 2 FROABESCHIDOBTEINE L & O RGO RFERFTHED
L HALNTND EWND,

« 2=t 7 LA — b ( lArsenic Contamination in VIETNAMJ 2004b) TlX., [&EHIZHD
&L HFIKORBFRG IO E CRIBIZ 2 > TV DI ERER & < RWEMICH D, Lo
L. Ha Nam ORtRGROBREIX, N7 T7T7 v ali B TH D, FWITH Ha Nam (2
BT AHFKOFIHRIL, X777 2 X0 bEW-D, BHERZ R TEEITIL
DRIV, RRPELIZIMON D72 HIX, RAREREEENBIND Z &< MBEE
R CEDIEA S, | ERINTWD,

N AT AVt
B 1.4 N/ A HEHTEOMTKERBGRKER
[ R R FLRBISH T HKEMBEKEBE (F T4> bovy 84 EVERKFHRE) |

- 2014 4F 7 F1Z1E HAWACOM ([Z%f L TR MG AKEIZET 57 L— LA db o 72 2 & D FTIC
ol S 4L, KV ZRRKEROEBITH T 2 EENEE > TV D,

[~ EOAKEHEUEIT WHO DFEHEZ 72 L TR WA, 2017 FEIZiiF <7 =7 (3.0
—1.5mg/1) DML T IF 5 KB TREFTHD, v~ By, S o0nTh Fifs
AREMEN TR SN TR Y . ABKEEEIH L Lo bD L Bbid,
cHAWACOM ~D e 7 U 72k 5 & TROBEZITAMHG BN O KEIGEIZZE D> TETEH
V. HAWACOM T#% 24FEBZITIFME N DK ERD D LV OKEYGEE HIEE LTV 5,



MFEEICET 588

« HAWACOM 8T 9~ 5 £ < Dk (F2R) TIZEMEBHEA TR Y . T O % Ty 55
LTW FEERS TS,

c QUERIC BRSNS A TEAT D720 D B & O HL GRS T IR R A
FHEPE) ICHWE L TR (HMERAE R OAM bR LTS,

- BEAFALER S AT A TR KB HEAE A0 /2 T DK A R T 720,

- HAWACOM KGO MIIESIZBA L Tk, N/ A TR PHEEZ= > br— L LTEY, &2 T/
ATOFRDBMETH LD, FEnE TICRMAET 5, (HAWACOM 1% 2019 252K
LD FETH Y | % DO%IE HAWACOM D HARE A FTRE & 72 V) | iiEH 2Rk c&E 5 &
Ezbhb, )

z 1.3 N/ AHOFKGHE MTKKREHESR

No | Plant Name Capacity Construction | Repair, Upgrade Year | Number
(m3/day) Year of Well
1 Yen Phu 90, 000 1894 | 1954, 1987, 1996, 2002 33
2 Ngoc Ha 28, 000 1939 | 1991 14
3 Ngo Si Lien 44, 000 1944 | 1977, 1988 20
4 Luong Yen 48, 000 1958 | 1988, 1993 15
5 Tuong Mai 22,000 1963 | 1989, 2001 13
6 Ha Dinh 28, 000 1964 | 3 times 11
7 Mai Dich 54, 000 1985 | 2008 33
8 Phap Van 20, 000 1989 | 2004 12
9 Gia Lam 60, 000 1996 | 2001, 2011 24
10 | Cao Dinh 53, 000 2001 | 2005 22
11 | Nam Du 51, 000 2002 | 2007, 2010 21
12 | Bac Thanh Long 50, 000 2002 | 2009 18

[HHE - /\/ A TKEREE HP]

- BITE, SAWACO 23FTA 2 Hi F/K¥EKIGIE TRLD Tan Phu K50 058 L T 2 4k00
T v BinhHung kG5 OMAFKGITIE RETH 5, Q018 FITH K~ A X =T
YHRRELEND TIE)
« R—F I U TIEBHEDEKREINCRENH DRI TH D7D, T ARME 262
T &> TnD, LanL, FPlEARE U CTHUFKFISHER T 25l & 72> TR, 4%
HIEFTA 3 2 AR 2 L T ATREMED @S TiRR DML H 2 DL (K
e FE, REEARTEE, TEABERREEL, AMRRESE) BEUELE Lo TV,
® 14 R—FIHOFKGHE (MTKKRESR)

No | Plant Name Capacity Construction | Repair, Upgrade Year | Number
(m3/day) Year of Well
1 Tan Phu 70, 000 1993 40




Q@ EXEmEORHEHE. BR NRBKREL) L TEHE

R b+ LetOKESEZICET SEEE

AR FABUF TR, 2009 4RI TEBTE K ON T 3E R 35 1) B AKHAR 30 581 (Dicision
No. 1929/QD-TTg) | #/ERk L. 2025 4% CTOHEfi fift, 2000 EFETOE Y a U EREL T
W5, BLFIZ, 206 o E Z R,

[2050 FF~DE Y 3 ]

< RERIIN DRI I 1E TR WY — B XD KEIC X0 # ik N LEMM O KETFE L
e S5,

[2025 £ (2 AT 7= 5]

CKIEFEZET, R BRI IR B R o R~ DR SR 2B L. KBSE SR
DIE Y 7R MR & MM 2 RGIES D 72O DEFEH 2 AT HEELORATFH TH 5,

+ PAROFTFEIZE 7o, REWTRRNIRGIEC LY RERKEY —E 22179,

ATE EOSSRITRD O, HokzEL - e L, PR 5, 2. A OB FEAERICYL
B RPEAE DT D DIKIEBAFE 2 BT %,

- BERPORER, T L TEEREFKOFMMEREST S, S 612, KOBME~D A
Mtz @4 %,

FKIEPERZ @ 5o R BE S E D T2 ORI O BN IR 2 T 5, RO
Jeit EOMERFE PN OER L~VLZIBDNS L K9 BT 5%,

< KEPEEDOEFZATV, IKEFEDREITRE T DIk % 72578 OFHMCME A 2 525 L |
KEFEORMKERZ L5,

[B4E]
+ 2025 FEE TIZLAT O 3 BEPE D B A= 2 i 7E,
4 2015 2020 2025
ToN— DR [BIUKE [ hoa— [RKERE |[IUkR [ hoAa—R KR [ #okR
FhRE T
I
90% 120L/ A 25% 18%
I . 90% | 120L/H . o 15%
T PUF LI 100% | 120L/H LR
v 70% | 100L/H
\Y% 50% 100L/ B |{30%LLF| 70% 100L/H |25%LLTF
(EERE)|

- RIAKDBAFE AL L CHE FAKIT BB BA%E - FIHAAT S & &bl ~ 7 A B
R—F I T e & O KEE B AR DAL TV 2 HR T oM N KB IXHIR T 5.

- BT, KRR S AT A DOBERRITIZEN L OV b REE AR A TEH T 25 E LTEY
ZNOHDOEBDIDIZEDY R— oA T4 T 5525,

- KGO R, BUREY 0 B EERS, #iEOHINOM R 2 E=E L, B FEOHKY
2t LRk ERLERR, R EERLHET 2 -0 Icliss ke lcdE, 71—
RT7 w7 BEHZAEITH>ZLELTWVD,
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NS ATFDKEEZICRET HBEHE
NI AT, 2030 S F TOKRPEIE~Y A X —F T KON 2050 FEE TOXMEIBE Y a v %
ERRL T\ 5, LTI, 2o OE 2R,

(GRETRL Y

<2050 FEE Y g AN E 272 2030 EE TCORFEEO~Y AL —TF » LHFIHO~ 2 %
— 7T NI AT OBEGHE, A THOALER - P - B 3 B sk o K G~
AR =TT 2025 EETON M LOE TR O TEHI~DKEREOFE KON 1
TEFEBEIC X 0 FRAT i O B ) | HERL S 5

- EJEBHE . BEMEE VT LICEKTEEA~OX G, EHE O R RESRA~D XSO
S & 70 D2 E DO kR 7R BRI IC BBk 5

- REZEE) L BRIV Y OB A~OFE L 7o A BRI ORI 72 BRI L KR 2 AT D,
(/KRR 2 BEREROIZI D L, RIKFIH 28535, )

KPS S BF~ D HE R OBIFE 2 2T 5,

[H®]

PR E SRR A D 2050 FE B 3 U & E 2, 2030 45 F TO N A R HIE O K B3 5 6
w BIKMbT %,

- BB EIC I T DK TR B KBAF R, BlK S AT ADFRE, HETREZ LD 5,

- KGO 72 R, KEFR DR EMEOMER, KEER - HK - KEEOBMER
BHARMEEX S,

- 2020 4E F TOEH P LOEOE KL K FRE 100% & L TEfHEZEED TR Y, 2014 4ERF S D
AEE R HRIT 89% Lo T D, (R DMK D & HAf S U7 BB gL 95~
100% &35, ) fTRET DEHIRIL 90~95%., EREEfREHdi%kiT 85~90% &3 %, 2030
EE TOWRE KRIL, AHHLENE 100%, (FHET 28 HHkIE 100%, BRI
1% 95~100% &35,

< KD IK B & RIS R A L, 2020 45 % T2 22~27%LL T, 2030 £ % T
IZ20%LL FET 5,

N ATHOKEEEICHET SBE

NI AT, 2030 £ E TOARBEE~ AL —T7F 2 RN 2060 £ TOAEEE Y a v %
ERL L, AKEFEELFML TWD, BUFIZ, /A AL Tl AKTEE T R OBOR 2 4
N

SeEr i)

NN ATHCBT AKFETFRNIZ, LTo#EY) Th b,
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£ 15 N/ ATHKFEETFTH

s VKR OB A ERHEIX, TEOBY TH 5,
£ 1.6(1) /\/ A HKEREE

AR KR EE H i ROK TR E &
No. [FEZE (m*/day) (m*/day)
2020 2030 2050 2020 2030 2050
1 AETE FHOK 738, 000] 1, 126, 000] 1, 533, 000 908, 000| 1, 393, 000] 1, 897, 000
2 T K 82, 000 129, 000 129, 000 82, 000 129, 000, 129, 000,
3 fth B FI 7K 223,000 349,000] 495,000 272,000, 427,000 606,000
4 H K & 244, 000 335, 000, 419, 000, 298, 000 410, 000, 513, 000,
Gxis 1, 287, 000] 1, 939, 000] 2, 576, 000] 1, 560, 000| 2, 359, 000| 3, 145, 000
[N/ A THEKIRE—T5> 2013]
(B2 ]
K S % ]

A& (n’/day)

No. KRk Status of With a vision
2012 By 2020 1 By 2030 1547 9050
1. RWAKEKREL T HEKEH
1 [Da river water plant 230, 000 600, 000 1, 200, 000 1. 500. 000
2 [Red river water plant 300, 000 450, 000 600. 000
5 Duong river water plgnt (the part 240, 000 475, 000 650. 000
to supply for Hanoi)
4 |Total capacity of surface water| oy0 500 |1 140 000 | 2,125,000 | 2,750,000
plants
[HE: /N A TRKTRE—T5> 2013]
® 1.6(2) /\/ A THKEHEFE
A& (n’/day)
No. Bk % Status of With a vision
gorg | DY 2020 | By 2030 iy 9050
I1. HITKEZKIRE 3 28KHERR
II.1. Central area
II.1.1. Central zone (old 8 inner districts)
1 [Yen Phu water plant 90, 406 90, 000 90, 000 90, 000
2 Ngo Si Lien water plant 39, 885 45, 000 45, 000 30, 000
3 [Luong Yen water plant 49, 064 50, 000 50, 000 40, 000
4 Ngoc Ha water plant 32, 817 30, 000 30, 000 30, 000
5 Mai Dich water plant 62, 683 60, 000 60, 000 60, 000
6 |Cao Dinh water plant 58, 456 60, 000 60, 000 60, 000
7 Nam Du water plant 53, 331 60, 000 60, 000 50, 000
8 [Phap Van water plant 23,053 8, 000 - -
9 |Tuong Mai water plant 22,513 6, 500 - -
10 Ha Dinh water plant 20, 904 - - -

12




11[Small stations 27, 269 - _ _
II.1.2. Belts 3 — 4, southern Red river

12 Ha Dong water plant - facility 1 16, 000 16, 000 16, 000 16, 000
13 Ha Dong water plant - facility 2 20, 000 20, 000 20, 000 20, 000
I1.2. Urban areas

II.2.1. Son Tay area

14|Son Tay water plant 1 8, 000 10, 000 10, 000 10, 000
15|Son Tay water plant 2 10, 000 20, 000 20, 000 20, 000
II1.2.2. Northern Hanoi

16 Northern Thang Long water plant 35, 286 50, 000 50, 000 50, 000
17 Dong Anh water plant 6, 385 12, 000 12, 000 12, 000
18 Nguyen Khe water plant - 10, 000 10, 000 10, 000
I1. 2. 3. Eastern Hanoi

19|Gia Lam water plant 42,784 60, 000 60, 000 60, 000
20|Yen Vien water plant - 10, 000 20, 000 20, 000
21|Gia Lam airport water plant 9, 585 6, 000 - -

22 |Total capacity of groundwater plants| 628, 421 623, 500 613, 000 578, 000
23 |Total capacity of water plants 858,421 | 1,763,500 | 2, 738, 000 3, 328, 000

[N/ A THEKITRE2—TF5> 2013]

Da [V KGAERA - o~ A THERIOTEEEN T (Son Tay, Lang Hoa Lac, Xuan Mai) . BgbE
48, (Phu Tho, Quoc Oai, Chuc Son) . Lang-Hoa Lac road {o#g. 2~/ A HimE MHER
D H LT T

Red [ /K GHEAGIR 7 A HIHLOERTHTEE 2~ A PRI 0O —#3#B ik (Dan Phuong, Son Tay) |
N A Akl —ERER i (Me Linh, Dong Anh, Soc Son) . UTR&o 2 FE ik

Duong ¥ /KIFHEEAEIR « 7 A AL ERE O F.0ER i (Long Bien district, Gia Lam rural
district, Dong Anh ®—3F) .~/ A HiEE % (Hai Ba Trung O —3% Hoang Mai district) .
Phu Xuyen JEEENTH K ORI, Bac Ninh & Hung Yen N —

AKPEE
- RFKOAKIFEFEIX, LLFO@EY TH D,
Da {i] : 2020 4E % TIZ 600, 000m3/day, 2030 4% TIZ 1, 200, 000m3/day, 2050 &= > D
56 7 £ TIZ 1, 500, 000m3/day ZBA%d 5,
Red 7] : 2020 4% TIZ 300, 000m3/day, 2030 ££FE TIZ 450, 000m3/day, 2050 £ = > D
52 7 % TIZ 600, 000m3/day % BiFT 5,
Duong i : 2020 4E % TIT 300, 000m3/day (> / A Hi~ 240, 000m3/day) . 2030 4% Tl
600, 000m3/day (/A Hi~ 475,000m3/day) . 2050 B 3 D5 T £ TIC
900, 000m3/day (/> ./ A T~ 650, 000m3/day) % BAFET 5,
< HURKOKIEEHENE, LT o#@Y Th o,
2020 4FF T HUFKBEA &L, 623, 500m3/day & 725 RiAA, £D 5 B, 409, 500m3/day
1EN 7 A iR, 36, 000m3/day 1% Red JIIFEEBHIX., 30, 000m3/day % Soy Ray

13



HIIX, 72, 000m3/day /~/ A THiALHS, 76, 000m3/day I3/~ / A HiHHE,
2030 4E T ¢ HUF KB REIE, 613,000m3/day & 722 [iAZx, €05 B, 395,000m3/day
[N/ A HiFLES, 36, 000m3/day 1% Red JIIFEERHIX, 30, 000m3/day 1% Soy Ray
HiX, 72,000m3/day »~ ./ A HidbES. 80, 000m3/day I3/~ A HiHHEL,
2050 4% C : MK AL, 578, 000m3/day & 72D RiAA, D 9B, 360, 000m3/day
1N A HHDES, 36, 000m3/day (% Red JIFEEBHIX., 30, 000m3/day I Soy Ray
HIIX, 72, 000m3/day /~ ./ A HiALER, 80, 000m3/day 3N/ A T HUED,

C N A TR O KT OB T AR, BRI R4S L. 2020 4EIC Ha Dinh
Bk, 2030 4E1C Tuong Mai /K% & 8 Phap Van ¥ /K35 o kA 245 119~ % B & f it
LTHEY . 2 OKIEFHIEDail & X Duong il DO E K TEXMH L LN AE TH S,

(JEBR - HAWACOM ~D b 7 U 7Tk D & TNLDOEKRGEREILT LA =TT D

BERNNEEL 225720, Zh b O FARKIROKE L EDN RIAD 2 0O THivT Tuong Mai
¥k X Phap Van Sk OMERERII 2 L TV 5, %Tuong Mai kT34 1
v NRRBREHIRAT AR — b Ly — 2 RS, SRR OB

(%7kﬁmiﬂu
TR R S N DK IERR IR, BRI DOEE BRES AU D/ ST - B A B
T 5,

s HUROKPR - BEERIE, BRI (7 =— X 1T OFFE - EEs - TR - I8 |
SUEEIE, REICEM T,
C KUK« BEESANIZ, PRAE, RE. BB, A5, SR, REICEMNT 5,
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h—F 2 LT OKEEEICET S E
A—F I W T, 2025 FFETORMIGT 7 U EIER LTV D, LLFIZ, 2D O
%ﬂ—_\‘—a—o

[GrE D A]

cHAREREOT T 2 2025 FETOR—F I VTSR EHR T 7 v, A—F I vidiod
R HER - FEER O EERRE UK O KM~ A X —T T v 2025 HFEFE TOR M LAOH
% OV 3EHUIR A~ DK BRFE D 5t K OY 1EERBIC X 0 58 w9 o0 B E Hlj 2 L3 5,

- R K DR & ZEMIE OBEREZM =370, RiE S KE K O B4 TR
— B A &R AT RE IR AA K Y AT N E BT 5,

- WERIERR L O, BREEEY. M T KB OFIREZEE L., AHEM TR KBE% &
OUKFIH &%,

- IR DKAFABHE L OB BT 5 X O (RtET 5,

(B8]

- 2025 FFE TOR—F I U ii R G O KA 5 Et 2 Bk b 5,

- KL OVEER KRB S (M T KK ORGAK) OBEE REFELOEL, FEET
=T I U OEKFEEEW LT DD OKME Y AT AERET 5,

- ERERY 2 KRS FE DO MEIEE R ITV., KGR T LD R LR T 5, HIT, &
KT AT DB 1L, R EZ BRI T %,

-+ 2015 - F TIZ, ADITKT BypoK M A2 B THT 100%, #rmifd & x84 98% & L, 2025 4F
FTIZET100% &7 5,

c JRAK M ORISR BEDEIA % 2015 42 TIZ 32%, 2025 % TIZ 25%& 3%,

SRA F ARG HEDH A2 PR L, BRI O A 2 O AIRRE L EFERE 2 ET D,
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h—F 3 U OKESEICEY HBE
R—F I T, 2026 FETORMIGT T 2Bl L, KEFELZEKL T D, L
T, R=F I AP T ARTFE TR BRI 2777,

kR T-i]
CR—F I UHICRBT 2KFETFINE, UTO@E) Th oD,

£ 17 w—FSOHKEETFH
No. | F&8d 2015 4E 2025 4
(m* day & night) (m* day & night)

1 GREVEVIN 1. 420. 000 1. 887. 000
2 TEMK 165. 000 246. 000
3 i B # FA 7K 340. 000 589. 000
4 Ik E 825. 000 848. 000

&t 2. 750. 000 3. 570. 000

[ h—F S UmkiAk TS 2012]
[BoRE]
AR ER ]

- WK R O BE A ERHEL, TROEY TH D,

& 1.8 FR—F I UHiKERFE
. . “E (n* day & night)
No. K ft s
HAR (2010) till 2015 till 2025
I | Source of Dong Nai river/Tri An reservoir
1 | Thu Duc water plant 750, 000 750, 000 750, 000
2 | Thu Duc water plant II 300, 000 300, 000 300, 000
3 | Thu Duc water plant III (2012) 300, 000 300, 000
Thu Duc water plant IV(after
4 300, 000
2018)
Thu Duc water plant(after yvear
5 500, 000
2024)
6 | Binh An water plant 100, 000 100, 000 100, 000
Total capacity 1, 150, 000 1, 450, 000 2, 250, 000
IT | Source of Saigon river/ Dau Tieng reservoir
1 Tan Hiep I water plant 300, 000 300, 000 300, 000
2 | Tan Hiep II water plant (2015) 300, 000 300, 000
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3 | Tan Hiep III water plant (2020) 300, 000
Kenh Dong I water plant (2012) 200, 000 200, 000
4 | + Urban supply 150, 000 150, 000
+ Supply to Cu Chi 50, 000 50, 000
- Kenh Dong II water plant (2012 150, 000 250, 000
supply to Cu Chi and Long An)
Total capacity 300, 000 950, 000 1, 350, 000
ITI | Source of groundwater
1 | Tan Binh water plant 65, 000 75, 000 75, 000
2 | Urban sparse wells 2,000 0 0
3 Go Vap water plant 10, 000 10, 000 10, 000
4 | Binh Tri Dong water plant 8, 000 8, 000 0
- Socialization source 3, 000 2, 000 0
(groundwater)
6 | Binh Hung water plant 15, 000 15, 000
7 Industry (licensed) 350, 861 190, 000 0
8 | Living / residential / household 256, 000 140, 000 0
Total capacity 694. 861 440, 000 100, 000
Total capacity of the entire city 2,144, 861 2, 840, 000 3, 700, 000

KPR ET
- Wi FKOKIREEEIL, LLFO@EY Th D,

2025 4EFE TIZ 100, 000m*/day DK EA TEHKE LTRHBT 5, A—F I O K
B T R OF R F OFIHITEEIET 5,

PAEMIR D7 — K~ » ZICHIL

A Bt R E 1]

IV S ¥ AWARE N (e d
T2,

- HUROKIER - BETE SR
SURTEE, BT D,

« FUEAIR - BEAEEAMIEX, PImLEL, 1RE.

< GhBRA IR KMHE > AT L OB%E,
T5,

RO EET.

I, BRLOTHLE (7 =2—X 1D

BERG . ALY, ]

HEEESCHIEDO D
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R FLEOKEEEICET Bk E
- N RMFAEICEBWTIE, ENKEREZFEL, FitER & TONEES LKEFEBR
IR - BATBARE & 2 WITIR L~ v o NRZEB D BIKIEFIA ST 2457 < TER
SYANAN
. iﬂ}ll?ﬁﬁ%‘f@@:ob\ﬂi DKIEVE] & L TRIAK &I ROE BRRELR & AKE K OKE
HERLTWVD, KOBIZEKRT 2T, TROBY Th D,

—ﬂmﬁ&@%ﬁ%@*hﬁ ZRET D EEME R OV T, B ORKGEE LI L T 5,

- BMRAITIZ. WBORICEE T 2 M 2D, BHFIOREOTEOOERE T a2y
FERHT 2, 2B, Rl T TV —0HH (N A fiEEY) 12OV T, 3 5 m3/
ALl b, ZOMoFHIE 1 75 n3/ U EOKEMIGHEETIEREDOLFEIZLLIGE L LE
LT 5,

- B L r o ANRZEERIE, 2,000 8 VND (14 B L FOHEE 7 v ¥ =7 MIELZ RO,
N EoEE T Y 27 M, BHRNOERELELT D,

- KRB AT, BT ~O KRS & FAKMERE & B > b U — 7 OIEEEBICETZFF

o
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BFEARF (Prime Minister)

- BUR. AHORE

CEFERETOC ) FREER

- RAE - KEFE - FEHEORR

A

(Ministry of Construction)

- # R UL ERE D E E i

B - BABRSREL
(Ministry of Agriculture
and Rural development)

B IC & (o HKEERE

ISBE TR KEREFBOER
LRILDEE
FVRT L, BEROHR - oK
1. BHEFERZROLHDKE
HBRAZEDO=OOME - HEO
- EECRAL B, BHEMK
HEEED A
- {5gt. 1EE. BRE

BT IERLALD
HE

s VAT L, BEROBRIE -
AL HHEFREO=H
DKBEIEBARD - HDIE
% - SHEO%(H

- ERAERAL. R, BFN
BRATEFE DN

- fRE. BRE. BT

EE4

(Ministry of Health)

F ARBEOER

FE - #EA
(Ministry of Planning
and Investment)

FKEREXRICETSE
NN EEDEMELE. &
BHEOHE. aHX1E

FEHEFICK > TERBRES
hi-BEIBRHITSh
=K EEHRBRSRICET 5
ODA D%E

HHEL

(Ministry of Finance)

- ODA DBt FEMER

- REAE. BE - BFER
HELBBL T, @K
EREA - HEDE
B HEIL—LDA
. EROBRBELEER

18 . BATHAREZESR (Hanoi People’ s Committees-HPC)

2585 (Department of Construction)
%38 /5 (Department of Traffic)

KEEEE EDOZ{ER. TREMBBENARZELICHL T, BOEEICOVTOIVHLE Y FEiD,

HE - BER

(Department of Planning and Investment)

HERIRIER (DONRE)

N/ AT §HE - #%&/ (Planning and Investment Department)
B ALEE Y —ER (TransPortation and Urban Public Works Service-TUPWS)

- KEEERME

N A TDKE N

s N/ A TIKERH (HAWACOM:Hanoi Water Limited Company)
- VIWACO %t (VIWACO:Fresh water business and Construction Investment JSC)

s NKUKER

(Ha Dong Water:Ha Dong Water One Member Limited Liability Company)
- Y UA A KES (Son Tay Water: Son Tay Water Supply Company)

1.5 KEEXICEHY S EREEE T DORAR
(g8 X LEN/ A EHEAEPPP K ABRERAE (PPP A > T SHE) 2015 & UFER]
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& 1.9 RNMFLRIZETHKEEROBATERIEE

R4 (HAER)

B (IR - WAk

F&RE

EHRI

The Prime Minister (PM)

FE SR D K SB35 RIS - D78 Hk
. FEEE S0 Y 27 MOk, ¥
BERTI - ACEFT ) - SEEE I 0O AR

)

Tl
H

il - BE R

Ministry of Planning and

Investment (MPI)

ERETHEES, TEEE 227 b0
MPT 72 ; K EAG HHEA~DENIMEE O
TEMEAL., BRI OKGRESEIAAL I HE - 7
JKBAFE~D ODA D%

A

Ministry of Finance (MOF)

EF&eOHE, FHSE BIEORE.
DEFOBIH] ; KBHRBISEIZBI T2 ODA
OMBHEEL, itg 7 L —LDNMH, FE
i DA & B

Ministry of Health (MOH)

INFEEOFEL (HOBKE S PEAE)

Ministry of Natural Resources

and Environment (MONRE)

KW KR 15 GE B

B Ministry  of  Science and | /K7 EF OFEHE(L & ik EEE
Technology (MOST)
[ ete ) Ministry of Construction (MOC) | #5117 & ONE ZEPE M XA F5 1T % /K HE AR

HENOEZEERORME ; A5 - BURO
EARF~OFH ., EHAGRO 72D O
W - FHEOYEG, B - FRIESE

B3 - AP

Ministry of Agriculture and

Rural Development (MOARD)

BB T 2 KRS O EFZEH O
NGRS

NI A NREES

Hanoi Committees

(HPC)

People’s

NI A T OKEEDOPITEE TR

N A TR R E
JAj

Hanoi Authority for Planning
and Investment (HAPI)

ANRZBZDKEE~DEREEEIC
B9 % BEFTRERE

N A TSI - #h
NFEFEY— K

Hanoi Transportation and Urban

Public Works Services (TUPWS)

N A TAREF SR E, AN EE
it

NI A KEFZE
KB LAFE)

Hanoi Water Limited Company
(HAWACOM)

N A HRBSR A (EE)

[Hig2 - A R LE/N/ A HHEKEPPP KU AIEEEEHRE PPP A > 7 S5HEE) 2015 & U #ERL]
X 2008 4F 5 H K VR & AR RIC TR Y . KESBITERRDNEREL TV D,
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£ 1.10(1) NFFLEICETZKES%E (PPP) ICEAT HikFlE

No | ikfilEE L &5 ONARERE | A

1 | Law No.08/1998 T FHURF KIE - BAGREEEA K ORI B DK IRE B, HE
Fl, BT 2BORREOEE AR D
EfE

2 | Decree No.179/1999 R KR E D F i Fa 6

3 | Decision No.63 R 2020 T AT 7 T ER KB G BRFE L 1A )
ToIEt

4 Directive No.04 AT VoRAERS & I BT AR L

5 Decree No.117 MOC HoKDOAPE - 45« HEIZEET 2 S

6 Circular No.01/2008 MOC Decree No.117 O Fjii J7 &t

7 | Decree No0.149/2004 T FHIRF KEPROBRAFE « A JHFF AT R OBEAK DIKIFEA~D
FEROKIZ BT 2 Kl

8 Circular No.2/2005 R Decree No.149 @ Efii 5 £t

9 Inter-Circular No.95/2009 | MOF VK IHEAMAS 2 IR E 3 B B - TR OMEES
(2B 2 fRét

10 | Circular No.100/2009 MOF AETEIEENC B 2K OTHE BB

11 | Law No.59/2005 ESES &k

12 | Decree No.108/2006 MPI FEIEDOTEM & Fh )7

13 | Decision No.1088/2006 MPI BE Fior & Ehil 2B 2 HEROFAT

14 | Law No.60/2005 ESES DR

15 | Decree No.102/2010 EERCLG DEORAT S

16 | Decree No.43/2010 T FHURF = shil

17 | Law No.13/2003 ESES + ik

18 | Decree No.23/2003 EERiEL G WM G A OIS | & B3 IZ B9 2 #i

19 | Circular No.09/2007 [EEES Decree No.23 O fa¢t

20 | Circular No.05/2008 MPI,MOF | Circular No.9 Ot&EThR

RN

21 | Decision No.10/2007 T MRS CEBES 5 ME S K ONEE O F5]
& DA

22 | Law on Natural Resources | [E& RERE AL

Royalties No.45/2009
23 | Law on Corporate Income | [E& ST E

Tax No.14/2008

(B8t . R b LE/N/ A EHEKE PPP K AIRRERBE PPP 4 7 5FF) 2015 & U 4ERL]
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£ 1.102) NFFLEICETZKESE (PPP) ICEAT HikFIE

No | ikfilEE L &5 ONARERE | A

24 | Decree No0.124/2008 EERiEL G DHFTRBUE DRI T

25 | Circular No.130/2008 MOF Decree No.124 O3 fifg &t

26 | Circular No.18/2011 MOF Circilar No.130 Ok & K O 1E

27 | Circular No.201/2009 MOF EHEITRT D AR AR OEHIZET S ¥a8

28 | Decree No.34/2008 L5 N FATEHSNEANDOEM & B

29 | Law No.04/200 ESES (EPNGIEERES

30 | Decree No0.50/2010 EERiEL G 2010 F 0 RIKE WM FH BEOHRHE DO

31 | Circular No.105/2010 MOF Decree No.50 DESRED ft

32 | Circular No.134/2008 MOF NN FATHELITSZ0 FHEHETHDSL
FEHALAR K OME IR B 5 Bl o 58

33 | Circular No.197/2009 MOF Circular No.134 OFf1E

34 | Circular No.203/2009 MOF JMEENZ BA3 2 HiE

35 | Decree No0.108/2009 T FHIRF BOT, BTO, BT 2§y

36 | Decree No.24/2011 EAEAS Decree No.108 D < SO Hl oo

37 | Circular No.03/2011 MPI Decree No.108 Djifi T.4%

38 | Decision No.71/2010 =Xl PPP i

39 | Decision No.134/2005 R HEIMEN RSB

40 | Decision No0.272/2006 LN HEIME A TIE ] S0 5 BURRAEDFETT - BB

41 | Circular No.04/2001 IVEARZE N VTSI L TV 5 i
IEE DG O 2R PRI B3 D $adt

42 | Decision No0.181/2007 MOF BN O R O REAROERIZET S
B

43 | WTO Commitment/2007 ERIBIZ L5088

44 | Law No.52/2005 ESES BREEORGETE

45 | Decree No.15/2015 R BRA— Ny TR SRR DB

[t . R b LE/N/ A BHEKE PPP N UAIERERBE PPP 4 T 5FFK) 2015 & U 4R
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@ ZEEHREDOXNRNFIZH TS ODABEDEF TR UM FF—D 54

BAED DA EZ

FTREO FAGEIZHRD DA FHEE LT, imFEEmIN TEFEL ZOMELRT, X
kot I E R RN (2014~2019) 2k B &, 6 >OBHRKEEDN, #i
RIREH 077 A, BE - MGFHE T2 77 2280WTC, LFo7mey=2 b GIESR
HEaEte) HET. bLIEERFTTH D,

£ 1.11 EHAEODAIZTKDANMFLEIZEITAKEEE

No \ EH4A AEx—LA 52 1 B A
HHIBEEEIOYS L
1 INATAUTHT R KGR ERTE mE 2017 FEERT
FiE
2 | AFothhT7UIV EKERGEELEMBAE W 2015 FERT
(PPP A2 J75FE %)
3 BADEBKIRC AV ERRELIZR—FIVTH/KERETE | % 2015 FEERT

ZHREPPP AUTFFEXE)

4 | FHLLORAERERESABRZANV/DMRERKER -F | F/IEXE | 2015 FERT

SFEE X
5 | LAFRXEWEMAOBU-BCHZFRALEKLEBFENE | d/ME | 2018 EERT
B-EiIEE X FE
BE-tARREITOIS L
BRI /NNEEA U ISBBEE(] ~I) FiE 2015 FERT
7 | FTUARERERKTEREXEIOC IO BASSEHE | 2019 FEELIE
BTFE
8 | RMFTLESLFVERBMKEERVEEEESREILICRD | BHRINE- | 2015 FEKRT
FHINE - FERRE HERRE

# L1 CTRLZEY, BB CEET S L <IXEFICK T L7IFE T, FKICREL
TEHFEEFIFELRY, LLRRL, #MEREEHE e 77 A No. 1 INA T4 ifi7 o X
K GUCERT I D XD T, oK OBCGEFHEIZ 0DA BB A SN IIFET 5,
BUAE, HAWACOM DT A 3 % i T KK X3 O EF LA TWD Z & | 4 Bk DKE
HENRT E=T Zlad & LTHETSND TENRH D Z &, HAWCOM 75 2 £ IITREA NS
KEMDDLSNITHIEEZAELLTWDHIE, N AL THHEERE EH K
WIFERAL TR BREDKLERER ENG, WMEBFHOMISIZ L > TE, S%FEFXL L
THRIET D AREMEN 2N TSV,

Flo, 2O g 74 UifiT o A o EKGESCETE ) XL TNy 77y T L
IMEZEDS, W - FEFEEARTEBINTND EHREEE 27 Z A No.5 [ LAk
KAWL A (U-BCF) 216 LKA T iEO% ) - HEEFE) ) el b, REEL
DFPNERED B D,
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EE%EIC L 25

FiT, TYT BT ROMITETIC L5 BT 10 WAEOKBEFE, FrlH TKICED S

FHEIZHOWT

A L7ZRERIT, LT omY Th 5,

= 112 EEHEEICXEIRMFLABEICHBITAKEEE
HTRKICEDHDEE

F £%4% BB | £EO | BB
2008, | Central Region Rural Water Supply | [ 60 73, RER 6 MICEHITHiH
2009 | and Sanitation Sector Project BRifixxtg (4568BA | RERUHTKOFA
AT RE 14T
2011 | Mekong Delta Water Management for m 206. 6 FAVT MDEFIZE T
-2017 | Rural Dev BA BIKHEKE & BAE
KEFERIZBEDLDIEX
F £%4% B | £EOG | BB
2015 | Basic Infrastructure for Inclusive | [N 245 Rt 5 D FFER
Growth in Northeast Provinces | ¥ffi%{E | BA HRED-H DA
Sector Project WK RATLOBE
2015 | Water Sector Investment Program | [If§ 205 N AT DFEKY-E 2D
PFR4 A—> [EP;) $hEMmLE
2015 | Water Sector Investment Program - | [l 142.5 ANUE S V2 N LU VR
Tranche 3 A—> BA SUREERE 4 MO
KiEY-t 2R E DM E
2012 | Water Sector Investment Program - | [If§ 220 EUb v ¥ IR,
Tranche 2 a—> BA Fyvm. MItvTED
& & 73 K O ¥t 7l g
St
2011 | Water Sector Investment Program - | [l 138 H-FIVMICEH T 56K
Tranche 1 A—> BA KHOMET VT
2009 | Thanh Hoa City Comprehensive | [l 2005 | AuRTT DK AkEG Ry -
Socioeconomic Development Project | 5> b |3987F | IDILEK
A—>
2008 | Hai Phong Water Supply Project m 100 & MITVH DKL R
BTz D3EEE
2008 | Da Nang Water Supply Project ADB 15175 | 5t Dkt el gg 75
Rtz JKfkikG
2008 |Ho Chi Minh City Water Supply | [DE 150. 3 T-FIUHm D FERIRES
Project Bitixig | A JKffkikE
2008 | Hue Water Supply Project ADB 1507 | 71 D#EKY-E AD%h
B4 EmL
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FORITRUIZEY | @E 10 £ TT 7 HBHATROMFEITNE N M LAEIZIE, H
TAKIZED D EFE L LTEF2 {4, #0%H266.6 Ik RV (300 (EM59) | AKEFHEICHEDD
FIEL LT 141, 3321.1 HHK RV (3,500 M) OBEENPEAINTND,

WTFAKFEEORME LT, 2/ b B ~OM FKGICBET2HETHY , HRET
DFEZEITL KOS L ARREOH/ERELZSETIFEETH D,

AGEFEEIIIEF SO0, N AT, A—F I UM, N 7+, X%
DETHER ORI R O LR L0 7 2 HD T, Y oFE TR
Fraxtge & UloF3Em 2, HROBEZHR L LI TOFEREN 4142 5D T\ D

Water: At What Cost? The State of the World s Water 2016 HARZERIZCL D &, Xk
F A DREIKEFIITE D AL DEIEIE, 2000 4D 77. 4%7D> 5 2015 4E0 97. 6% 20. 2%
M ELTWD, ZORRRK~DOT 7B ABREREOUWHEIC, ko7 ny=2 FBARELH
Bk L7 2 EIEfE VR,

14720 OB AL, 221.4 BEK RV (R 240 (8H)) ToH Y| Kb EEL S DD 800
KRV (K880 (EM) | AHAZRDA 50 B K RV (K65 {EM) &72o>TWnod,

(L— NI 201745 HOBMHE L — M1 RA=K 110 & LTEELE, )
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(2) ERk - RilZzHH8EH - HITOME
g% A S A AL PR [ I LR
ARy 7 | FIVARBRICBIT LAY )
(48 waEs | 2500m*/ B
BUOHE 3 &
AEREE 830m*/ H /%
HA4 X @ 3, 100mm X H3, 500mm (1 E &H71=Y)
MH SS+ IR¥ L HE
BIEEE | 75, 000kg/H GEERRF) =Ly
LEHE [ 3 LRADEH]

O FHAERNTH AT OR, ~ o Ho, 7T U= T HEEHZOBRENTHE,
=k, v T TEENICERE LK - BKORREE D, 2, TUoE=
THEEROBEITERICL2BFHEHE L, @EHEOER 25, I
O OWYE A AR DI TITEREERA . IR kAl 2 W T 2 Z &3 ki T
boHM, BHE L THWON D WIEEFRERE S U U AOZEFEANITHEDN
ANERIVERRS) (R U o A X ) DFRAED AT EED D,
@ TERDOIEFNI (TR AHiE) K0 @ H LB A HE,
—120m/ H (BuH A1) vs 400m/H (&7 I L R)
@ BRIV HEERA L T D720, 2IRICED 2HKEN D =L F—
HEPE,
—6% (FUEASE) vs 3% (FILRA)
@ HENEE TR X A 2 7 % HHBICHE TEE,
®  HARDIKENKE EEIEE 2 72 7503 /T RE,
[z LADRE]
FEFP O OFUKITSHINE O THRERER
J AN I s EN D, O ZVITFTE
@Fﬁfﬁm%iwﬁ@’k’;of H
LR AN I, JFOK R DVEIFIER %
HPIFH%E WZEIFIRREIC T A Z LR TE D, £D
FasR 2 ffiv BRiT g TRl L ALERIZ K
DEBREL, ~v T, TUoE=TREERIT
EPTETE%%@’&D@%?% b #
NEENDY T 28k 035
¢k T“[&%%f’“éo TILRADRE
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FDH, I VA 3G EZEDOTIET 5 Z L3 fge s 25, F7-,
A BL I T AKINCIFEET AN TV T OERICE D2 DO THLT=2D AW
AR B 72 AT LB 2R 0,

WG i AL
B &L
A7 g
BN

UTIZ T IvA] CBHTERAISNTND IR AE SR K ORI
Tho [BESHT A Oz RT, FrRORB T Az BT oE, /A D
MR ARENZIT T I VA FADNRETHL EEZ DD,

rIVABR AMFAKREFR S VEY

ik | L SRR 7 V=3 BRIV DAR |EREEA LRI R E
T | R AL R AT RS (AR E=400n/ A) DRI SR (AR EE=1200/ 1) SR R,
il LA LA O |k B BRfILE X | BRERR NS, 0
g | ROMEKREERIET 2, 7 =7 PUELERAL, BERICHAN, ARERADEA

| EREORATH T, O|eiman: skl o, X|HEE TR AL, X
Eh & 0 " X H X
. [FrEmEny, EROERILE, =7 V—y 1 OFH|ERERILETHY . EIHLER
fﬁ ARBTEERTHTHY , BEEENAS, [WRERILE, X|BpE X
BB s o L0 O CHRERDRL, O
2o FIBIE R CIBHELE, AlEssceio tiirg,  (ERERORIARIENDRETS
- YRI5, x
“h 0 X X

[~ FFakaEr ]
Y J)—IFL—3Y b AE

[(EZEIBEDHAT]
Tuong Mai ¥/KIGIZ TIEREIN 2 W e d D FmE 2R E T 5,
AT D ECOBRERMILTRLOBEY Th D,

[fLEg] 22, 000m*/ H

[J5i7k/K’E ] Fe:5. 84ppm, Mn:0.24ppm, NH,~N:4. 25ppm

[ B4E/K’E] Fe:0. 3ppm, Mn:0. 1ppm, NH;~N:1.5ppm

[ HEEA] RAHEREE T U 7 A (%5 12%) 155 1 /kg, PAC(A1203-10%) :29 H
/kg

MR L, HEHOWRHIZEE L7220,

AREMBRITITROLEEBY,

o
NIEKE )
%mf/";% mESE | kEERE PAC & a2k
[ke/H] [ke/H] [M/4E]
SRS 5,786.0 660.0 | 123,773,617
22,000
IR 0.0 0.0 0
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HARTOEAGZ HWZRE Th 575, AFKEGOKEZ WHO D BIEKE
LUFIZT D72DI12iE, R 123. 8 B M OFEMRBME L 0 D, FRZ, KYA
N CIET v E=TREEENHRECEENTWAH O, KEOHEHEN L &L 72
B, =T I VARG ELEL LW T =T ai AR b5,

WA | [EN] 6 HHALEFEAGEFER, RE TS (U R, BEES)
e Tk (vEsh] 3k HPEDKER., ~ L—3 T EMAKER
SCET— AR [ D FEAE
A X 7 I LA (¢ 3,100mm X H3, 500mm) X 3 J&  (FRLLEE&E: : 2, 500m*/ H)
RIE Tuong Mai {§7K%;
e Bl (fFFT ; 227 Nguyen Duc Canh, Hoang Mai, Ha Noi)
A al g% | 72 LA (¢ 3, 100mm X H3, 500mm) X 3 &
T DB
DI
fiifs a2 470 omsr I (NS RE BAST)

SR NEORIAN) Tty @ BeRsd BN AW
kg coi g @xr - pesan) [|IEKEGER
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2. &R - RAIEXOME

(1) EX0BEW

HAWACOM 7233 2 /K355 DALER AR K E B I E T 5 72, Tuong Mai {§/KIZIZIWNT
AR A VB [ 2 LR ) B O EK BT O AYE R OEALTEIC DWWV T

FLREEAT Do [FIRFICN ) A THOR R AKERKOUSIZH G2 2 & &2 BHigE LCRIEK
Bl o K F7 1k & RIS O W TIRER - iatd 5,

Flo. N A THLNEER A~ bR ST D720, A—F I 2HLe
L 7= flu sk C O M F K OFEBEF L O rTREMEIC DWW TRl AR, BB 21T O,

(2) BiFShBHER
W SNDRERE LT, TRED 4 JRZE T 6D,

A 1. TuongMai ¥k~ S L ADEAZE L, SR % ok o A
PE - BAES R SN D,

5 2. Tuong Mai ¥/KBICEWTH I L ADTEES « #EEFEHFHENY HAWACOM (2B &
I, FERER72 7 I L AOTE I T2 R AR S LD,

AR 3. HAWACOM |2 K 2 KG~D 7 IV AEARKROZHEEICL D7 IV ADEK -
HERBRRDEESND,

RE 4. R—F I AL ETHMOMIE TOH T KOBEL L O 2 L 2AOFTENH
EMTRY ZEFICE D, FERTHOR N F L2 H~OW RBBERNEE S
N5,

(3) BXDOEMAEL - XTI
EEROEKTE FEHNE) |
FHEEROFETUTOLBY, ok, 7o —HEHR2-11TR7,
A L. (TR DIEE)
1-1. EEEHEREAYUIRLEE T I VA Z@EOICRET L7202, dRERD
Tuong Mai /K5 DT —X %N - 5T 5,
1-2. EF1-1. OSHHRERZ I E 2. TuongMai WAKIBICE L= I L AZHEF L. A
BRI TRIE - BBHE 21T 9,
1-3. Tuong Mai {#/KEHIZTH I L A IZ K DMK ke iiceE =41 7 L, Elﬁ@
KEFEMEBR ~ o T T U= TREER) il T /KETHD Z & 2 MEsT
k4TW%WM@mﬁ£m®kﬁm(&:vz_iékﬁmk@m%?L%kﬁéﬂ
TV DAHEK Z R A DET2K) KEDZEITON T, MkFii 7K E T — 2 IUE
2KV R 5,
1-5. EFE1-3. KOV 14, OFERICHE S E | MBIIE U TT I LV AOSEEITH
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1-6. TERAPRITIEN L CE 72385 (BEEA) DOEAZOHBRC, Al o P I
OWTEMICE=XY) T 5D,

1-7. FFd 1-6. D=2 U U VFERICESE, FIVAZEBEAT LI LITKVARES
5 Tuong Mai /KD T = T a X MNZOWTCyaIb— g 75,

1-8. LR 1-4. ROV 1-7. DIFEFER A B E 2. 7 I U AOF AR OMEAPEIZ- DWW T
T %,

AR 2. TR D TGS

2-1. HAWACOM <> VWSA %EPIfRHE Z Xt RICAZ ATEE 21TV, 7 IV AZHEAL T
DARFNOE ARG R R OB HIAAR L OF R AAHZE L T, HADKEITED
HEFFAZ FRARH PR 2 B O W THE O 2 X 5,

2-2. Tuong Mai {f/K3GDONEHEBIZH L TH I L ADMRFERICIR D B i, EHR
B\ LB BN E 21T O,

2-3. ARG OBERER S AT 2T L0 BFEHAERFITRE DI RIS L DIk
il % B 9% .

2-4. WEID ORI 72 7 X L AOZEFIFIZHET, IV ADHERIE~ =2 T V&
TERT %

2-5. LD 1-6. CEEE I Lo TG R A B & 2. HAWACOM <> VWSA ZRARE 23 %ict
SF—%BEL, To®'—a &7,

AR 3. (2R B IR ED

3-1. N/ A DA DR TEEE K O KB OB S HLRGL, Frif ARG C >V CF
WEMEL, 7 IV ADOFT/BETR (HGEER) 2WET 2,

3-2. X N AOBUERRE « SR ND D MU =Y R T AR EO4RN) A
7. BHREFEOE R A R 7%, FIVAZERERLTWHW ETOY X
JIZOWTHRE - 8T %,

3-3. BRL 3-1. KON 3-2. OFEAER AR E X N/ AT T I L AZERIERL T
I X TCOREEEIHT 5,

3-4. HAWACOM \ ™/ A T ARZEESFL LI/ A TOHKGIIBITA7ZIVAD
AFEIZ OV TR 5,

3-5. FRL 3-3. KON 34 OIFEHER A E X, F I L ADOE K - FEREBEROHES
#HERET D,

3-6. FFC 3-5. TRE LIz EHEFEHIE S X | Bt/ S— M — ORI, I DOIEKR
[ZOWTHAE - it 5.
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R 4. (AR DIES)

4=1. F—=F I EHLE LT N/ A LS OHIBOKIEKIE & L TOHFRD AR
KEZERE L, Hllk Z & OHL N AKKIROFRES =— RO\ THAET 2,

4-2. 2016 - 11 HIZAHA—F I CREESN D, N M T AIZBW TOKBERTIIRRDE
BREERE “Viet Water 20167 DU —7 g v 7 CAFHEOREZ Pl & LIZRER
TR D, 7o NN AOKLERIZEBT D EAT ORI, FREE AT 5 &Iz,
BAitoEmEZTHET 5,

4-3. BR—F I L ROMMUBIT IS 1T D 418 DFG KT EE K OV 7K D 32 A PRI B iR
REHENZOWTIEREIE L, 7 I L AOFE TR (FGHED) i 2 &3t
2. TIVAOEBNMELZIRH L, FEEKTHON N T A2~ KRR AR
ET D

¥, ERIFEONFIZLLTO LBV,

O FEFEMEHEORE
MR RO 2 SR E %, JICA, HAWACOM J (V= v v k& Ok
WMUTHRET D BMIZAALD [R] ECTHETL2LOLH 5720, ik,
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H) ZHIECEAZ L L7220, n® 470 62VND/m® ORI CTE 5 EHEETE D,

% 35 FESLRAFARERDEHZRIR b

IHE ;iyl\/ﬁ? g]:; HERE B fff £ %E(VND/m3)
%@5&3;% 0410 | 0478 | 005 | o /ii/?/%(; 94.4
PA(Z /ﬁg)ﬁﬁ Bl o517 | 0453 | -0.064 (Vlﬁg’%; -9.28
”‘%{fgi 1650 | 1604 | -0.046 (vr\1|é'/2k%()) 0.6532

SR ANMEME, | 844668 VND/m3

Fio, FIVATHBERECTH D720, AIBEOTESCEME IS Z1T O AR B HI
MA[RE L 725, Tuong Mai ¥/KIGICE TV U 7 &ATo TR, 77 X b A XM N GE#EH AT
HETH Y Bififisg & 0P OB EITRHIC TR 258 T 2 BT, Bt 22T
LV RICEETHZ DAL, R 3.6I1RT L O ICKIERANBHIEN RiAER D,

%+ 36 TSILREAFEDOARLE

IFHH R IE
] BEAF AL Sy 1 L AL S i
4 F— LI
(4 F—1i175) (47— 2055)
F e IHE - F— IR
' AEPNE RS
e A e LA, g | S RRRRACR TR
B | e .. % 1A
fiiEf 1A, fREE 1A, Bk
% S gl
AT 1A
it 7 —2A x4 F—2L
AT 47 g4 NF—2 x4 F—A4
=28 AT
=16 AL

BHIMICAD & I VAN L 238 - BRRITE TOEME 2 o722, AEHI
TBD ROTH TR LR F e OMEREE H OHIL, R ERFE O 72 & O CRHRNRIAEN
% bz, KigZeKESEIRN/HTEL b, U ¥—s3— K ThHDH HAWACOM
IZZOREO X METHIVUTFFAH#HIF CTHL LD a X M &,
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1-7 : Tuong Mai &KIEDS V= aAR a3 L—ay
B M FEFFEBR 2 Fh L CUvD Tuong Mai /KEIX, 7o =T 2thd e L-KE
DI T BKEFEMEL R L T D RTH D, 2017 F1TiE, X b AKEREEN G| X
EFoNnD (7Fr'=7 3.0mg/1—1.5mg/1) ZEIZER L, YsZhiskic 7 I L AZEA
L CKESEEZTTD 77V OERE DR NREZ{To72, ZhbDyIal—yay
FEFLIE, HAWACOM & OF Tuong Mai y§r/KFIZ4ER Lz,

@Tuong Mai #/KIBDET
[v = &] 22, 000m3/day

[JFkAKE] Fe : 7.00ppm Mn : 0. 24ppm NH,~N : 4. 53ppm
[ BHEkE] Fe : 0. 30ppm Mn : 0. 10ppm NH;=N : 1. bppm

(NH, N ZEHE1 T 2017 4512 3. 0—1. 5ppm (25| & LIF BN 5 EHETH D)
(CEIEE-FT) WHEFRET Y UL (G40 12%) 14, 200VND/kg (71 F/kg)

PAC + BEEEA] (A1203-10%) : 145, 000VND/kg (725 /kg)
[E#EE a2 1] BN 1, 600VND/kWh (8. 0 F/kWh)
N - S 7,000, 000VND/ A (K9 35,000 FH/H)
AR, A AN DR T BB L 22,

OKEREITRLELGTI LANEEDLF )T

ALEE 7K
maEs T sis | mmke | kE
ALERERE

( NH,-N)
BE7F 100% BLfF 3.53 100% 22,000 3.53
TEILRBEA BT 3.53 85% 18,700 2,00
(NH,~N:3ppm B1Z) LA 0.04 15% 3,300
TEILRBEA BT 353 42% 9,240 49
(NH;-N:1.5ppm B#8) | #3LA 0.04 58% 12,760
AR B 3.53 89% 19,500 213
(& R EEEHEM) LA 0.04 1% 2,500
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NKEHREBR

- PUEZT 3. 0mg/L MBS

ORI ERE
AL FE LR LR
IR = K= B REOXE
[m3/H] [E] [BZH]
BEfF (RaRIEE) 22,000 - -
- . BX7F 18,700 — _
L XRFA
(NHo~N:3pemBH#D | 22| 3,300 4 9,300
X I L ARE 3 A ME, EERM A CICEHE L TW A,
OS> - yarR +MHE
o EEE Sv=vFaxk
M E=5| E=5|
. = |xrEiEFE |PAC BRAES | ABE i
nEHA k& EREke/B] | EAEKe/B] | ERAZEKW/E] AI[A/E] = i e S
[m3/H] aXNAEA/B] | aAMBEA/B] | 2aXMEBR/B] | 2aXMBA/B] | [FA/B] | [FA/AF]| [FA/4E] [5A/E]
e 971.7 9.46 - 28.0
BE#F (2URi8i8) 22,000 6.950 007 — 378 10.75| 3,923 250 4173
826 8.04 - 24.0
TILRGEH BifF | 18700 5.86 0.06 - 3.24 051l 3470 250 3729
(NHoN:3oomBAR) |, o | a0 0.00 0.00 429 0.00 : k 92 '
= ' 0.00 0.00 0.34 0.00 :
X1 BEBRACEEINS1E Tuong Mai 7K CTO FEEN— A THEH,
%2 0 NFE X Tuon Mai VKGO RS (24hd 22K, BE 7 44K ~— R TR
@R MHE
TE=T 3.0mg/]l AKEUERAEL Liza R MREORE, K 20E T I L AGHH
DI & 72D,
BREIRNFHELIRESH [FH
Pz
LB K& | ox | s | 10% | 155 | 20% | 25% | s0& | 355 | 40% | a5
[m3/H]
B fE (RLRIE&) 22,000 0| 20864 41,729 62,593| 83,458| 104,322| 125,187| 146,051| 166,916| 187,780
- . BE77 | 18,700
(NZTN[_’SXTEH;E) 9,300 27,944 46,588| 65232| 83,876| 102,520| 121,164| 139,807| 158,451| 177,095
SRERRMER A hzpz| 3,300
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20 +

18 | === BHEERER) LR o°
(NH3-N : 3ppm B 1E) o
16 - o7
&
rd
14 - ”/'
&,
T 12 - ’,I'
i} &
% 10 - il
X S~
m 8 o
n C 4
6 _#
4 - Lt
Cd
Cd
2 - Ze?
C d
0 ” T T T T T T T T 1
0% 54 104 154 208 258 308  3v5F  40F  45EF
ZaE
B 32 7S LREBEAQRMYZaL—Y3Y (NHe-NKEBHE 3.0mg/l)
NKEXEZEBE : 7oE=7 1.5mg/L DIBE
O EIRERE
I LR TR
WA K= REH FHEIXR
[m3/H] [£] [FH]
BE7F (REER) 22,000 - -
- N B 9,240 - -
Lz | O
(NHs-N:1.5 B1E) -
: B iz | 12760 18 42,000
I UAKE A MM, R A STICEH L TVh S,
OS> =V aRRE
B3 EEE So= ARk
mE L R
= |REEFE |PAC BRMAEYN | A g™ EEE | .
nEHA KE e msie Al | @AERe A | BRENWE]| ATUCE] = i #IAzxk
[m3/81] aZRABEA/B] | aZAMNBA/B] | aAMBR/B]| aXMNEBEA/H] (| (FA/B] | [(FA/ZE]| [BA/4E] [FA/4]
e 3722 9.46 - 28
BE7F (RUEIEIB) 22,000 26.43 007 - 37g] 3028 11.052] 250 11,302
1563 3.97 - 12
TILABEA BifF | 9.240 11.10 0.03 - 1.62 1408|5139 125 5322
(NHs=N:15ppmB48) |, . 0 0 1659 0 ! ! g
FILA| 12,760 0 0 133 0.00 58.0

%1 EBRAEEMNS L Tuong Mai ks CTOFEREFN— A THEH,
32 0 NI Tuon Mai ¥ /K350 K] (24h4 A2(CHI, BE 7 ZKH]) ~N— R CTHEH
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@R FtHE

TUE=T 1.6mg/l BKESEAEL LEGE., BEHR CIEERLRAENE L 2D
MBI T aR MREMME R TERE T I VAGHO TN E T D,

nm REIAN+ ERBIRER (5]
LLEES KB o | s | o | 15 | 20% | o5% | s0% | 355 | 40 | 454
[m3/H]
BE7F (AEiER) 22,000 0| 56,5501 113,003 169,504| 226,006| 282,507| 339,009| 395510| 452,012 508,513
- BE7E | 9,240
(N:"_E'_j?ﬁg;g) 42,000 68,602| 95203| 121,.805| 148.406| 175008| 201,610| 228.211| 254813| 281414
oRRPMEE LR | 12,760
60 -
== BHEEERER) —TILXHHA
50 - (NH3-N : 1.5ppm B &) -
40
%
i3
é 30
L
X
M
20
10
0 T 1

105

154

205

255

Rias

304

354

404

B33 7SI LAEAORMYZaL—Y 32 (NHe-NKBEBEE 1.5mg/)

1-8: 73 LAOHAKRUVEAMY

Tuong Mai /K55 COEFEEBAERAEEE 2. 7 I L ADOH MR BN OV T
Wré4 o &, LUFORMD

I VRIT, By v T RS TRRERIINA, EEITHONTH HADK

FFond,

BILVERR S £ TS 2 Z LS RETH D,

AR THENELRE TH 5720, S

Sl
A

BE N DI,

- AR e TR T 2 28, AR CANEEDHIR S D,
S WK DD T2 BEEM O BDHIT S 11D,
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» JiE OB E /NS < RFEHUIDIHE THEH AT TH 5,

< N AT T K OFTRRG K SGTEE S TWZRWAS BEfFfRR IS LT I b
AHBANTLHELTH, Fr=v7aX MRKIBICHRCTE 2720, BIEAKEIZH
5B DEAE~25 SR T I L AMADMENLE 225,

ARSEREEBR TIE, Tuong Mai ¥ /KIGOALERE: 22, 000m*/ H O 1 HITH 5 2, 500m*/ H %
FIVRAICEEHZ BEFEROLEKE 7 I VADWUIKESDE T, X M FAKE
FHELL IR 5 & & > T 5, Tuong Mai /K5 ORERI 2B AKKE 2 /R D &
PR O~ o T S VARBERIN SR T AKEEMEEZ 7 VT LTWARRTH S,
< U H N, BAROKEHENE 0. 05mg/L 1% LTIEZ U 7T HEETW WL TH 503, 7

SRV ARBICI VU AV BEMETFT LTS Z EMN

wTED,

Fro. T IV ABARTEOKEBEST AT TR, 7 I L AEAIT L0 BRIRE
23 0.09mg/L LA & 72 o> T2 4EEE DS 90. 32%0° 5 95. 12%ZHEIN L, LV BIF72/KE & 72 54
FER EHLTWD, v T AZOWTHIERRIZ, 0. 11mg/L LA T & 72 o 7 BHEE A 51. 43%2)>
5 65,6302 LA L TR, BARKEORBBEN LH L T\DZ LR ER ST,

BA - N b FLKEEE

2 (we/l) NFFA
TKE R K EHTE QCVN
TKERER 5 01:2009/BYT
B3 L R AR 0.02 - 0.09 90. 32%
(2017.8. 11 LLR®) 0.10 - 0.12 9. 68%
0.3 mg/L
b3 LR A 0.02 - 0.09 95. 12%
(2017.8. 11 LAK%) 0.10 - 0.12 4, 88%

B 3.4 Tuong Mai #/KIB/KERERRE (#9)
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N hFLkBEREE

AAKE R
v (mg/L) NpFA
TKERER KB QCVN
KB R = 01:2009/BYT
b3 LA 0.070 - 0.110 51. 43%
(2017.8. 11 LLAM) 0.112 - 0.141 48. 57%
B3 LA AL 0.070 - 0.110 65. 63% 0.3 me/L
(2017.8. 11 LARE) 0.112 - 0. 141 34, 37%

B 3.5 Tuong Mai H#KIGKERERKR (THY)
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TUESTRERIIOWVWTIE, F IV AEANZLYFHIEIER T L TWD 2, N
LKEREMEZBIRT LGN DL, vk, FIVADT BT BERONIREICE
AT 5& M 3. 11ITRTEIICFKRDT BT eEHIIEMA®m L THIRL TBY .,
9H L2 AITEWT CE=TRBERVBFUKIZE TN TV, ZOBE, 7 I L ZADEK
X EREKHED 0. Img/L 2/ Ll L7223, X R AEHE Bmg/L) 1T H2Iciid LTnd
R ThH o7,

Fio. T IV AYARIEOKEBEE ST ZAT S TFER. 7 IV ABEAICLY 7 E=
T HEZE SRR AN K ELYE 3. Omg/L LA T & 7p o 7o BEEE 1T 25. 9%~ D 42. 86%ITHIAN L, BT
TR KE DOFBBEE N EH LTV D Z LR S T,

S, NPETABIET v E=T RBEHRR EOKEEEL R (NH, 3. 0mg/L—
L.5mg/L) +25ZLEZEHLTND, TD7=H, HAWACOM & X Tuong Mai ¥HKEHITH L,
TFIVABERICEDERDKEYUHELZREL TS TETH D,

N hFLokBESE

FHAHBEE
TFTUE= THEEE (ng/l) NIF4
TKE R K EHTE QCVN
KB R = 01:2009/BYT
2.57 - 3.0 25. 9%
73 L ABNRTD 3.34 - 3.6 51. 85%
(2017. 8. 11 LLED)
3.86 - 4.12 292. 25%
2.83 - 3.0 42. 86% 3.0 mg/L
N =\
I LA A 3.2 - 3.6 54. 29%
(2017. 8. 11 LK)
3. 86 2. 85%

B 3.6 Tuong Mai BKBKEREHER (TUEZTREER)
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B 2. Tuong Mai #/KIHICHENNTH = L ADEER - HEF E IR E A HAWACOM (ZFBER S .
BHElEs I LAOFERIZAITEHENEEEINS,

2-1: RPZAFENIC L HHFEEKT - R EBREQEZRE
IV ADENZAT COEROHEMAZEmDL L2 RS L, 2016 4210 4 3 H ()
~8 B (&) 20 TR AEEIZ )G L, HAWACOM LV FEED 4 403k A Shi-,

Z2E | el HE - R
1 | Bach Tuyét Hong ge HAWACOM - EHEWH 112 =E
2 | Ngo Ngoc Anh Zc | HAWACOM - KEiEE =R =R
3 | Tran Ngoc Hung 5 HAWACOM + Tuong Mai ¥§/K¥m H&

4 | Dwong Mai Hwong | HAWACOM « i = E

WTNHE YRV AL MNROFH 2 THY, 5%OF7 I L AEANZDIT TOBLOES
MMl 25,

ZOIREITIX, U H— 8= "3, 7 IV AZEANF ORI BRSO K%
RFETHZ LT, EACAT TCOEROBEZ SO TIHW, £/, FIVAEZEHEAL
TV DAFRNOE A B R OB EREE OB RAHEZE LT, BAROKEITEOME
PR ERIRHO L2 RE IOV THMEOEEZ XD Z ENERENTH - 72,

S LT A FRLIST T

RH EHHE
Pl kR BE)

itk REE TR

PR BERTTHE RS R

10/3 (A)

10/4 (k) 3 .
F1% . JICA BEPERAGHRN 72 &
FRT . BT K

10/5 (JK) e N e
4% - ERATH B~ BT BT 2% Lo
TRRT . RBR TSR Bk L

10/6 ()

Ft% o KRBRTKEREBREIHHE & o % —36R
10/7 &) |%H:Z2u—vrI—F47
10/8 (L) | i IwE
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RS zi@ LT, BHAROITEHERE 2N 9 2 AEFEOME, MaRrE BAH] . W - 242
BEHOBRORU ST HITEME L T2, BIZITREF KRG TORSET, AV v
CIENERR A o T m FE LB & BB 2T A2 A2 LTIHE . BAD by 7 L~ub
DR EREAN 2 B L CIRG 2, IS, MR BRTRTLE R D & X LA R THN
FHT, FIVAPKEUERRA T F 2 AOBED HAKEFEROEE /DT HBRT
EH L Lo TS, 7 I VAR K E REBRA A e/ 2 &% 5 PifE
bIRESTL LKL TN D,

AT KRIHEFRELZBL T, FIVAOEASREERT —ZIMA T, EHOKS
SRMEDOE SN OO DERUE - WKL VDo T BLE B EEMICE R L, AFED
AT H == N TOFLANGTHLHIMESINE 44 LRI, FEK TRICORN DR
ZIEFTIERR L T <,

ARZAEHER

FHAHEAME - 10/3 (A) F#& REFMEERKIGRF - 10/4 (K FHl
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JICA AP R#EAM - 10/4 () F#& EITHERFKIZERE 0 10/5 (K) A0

RBRMSEEFKIGRF  10/6 (K) 48l RIRKERBFBRETHE L > 2 —8Af - 10/6 (K) F#&
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2-2~2-4 : Tuong Mai #/KIBORER XS HEAMIIEE - Hilfifgin

ARFEDE T IRITITABRIL HAWACOM (251 X SN D, £D72d, 5l LE S HVACOM
T CRERICAERFEBEN TE 2 X 91T, 2016 4F 11 H & 2017 4= 4 A D 2 [EZ 7= > THK
GBI A T F U AFEOREEZE R LT, AT T AFEZONTIEN M FLFET
~=a T VR LIEHE A TH D,

DA v TF o AW
AT U REERT AL, ETEM R AR LIURORN 223 5,

Giao dién van hanh Giao dién dong chay

T dida Téne_thii - 585 Tan 3 thic
khién - |sim i 00 1 | |nien Tia e 0/ 5|
¥1-1 Van niic thd & O Bom mudc thd

¥1-2 Ven muic 5 15 & 2 --

¥1-3  Van tuin hoin

¥1-4 Van ria b3 w5t

M5 e

¥1-6  Van ndc théi

T AR S v TSR ORET

Tuong Mai /K3 D JFKIZHE R AP ICERE OSSN G TN TV D7D, B OBE R 2 8k
SGfEL, BEEEVOFRKE 2D EFEIRICXEErE -T2 t083H5, TD2H, 72
VADERA T v VEREDIERIEEE 4 » AIC—RIRESE_RT H2LERZDH 5,

TE RERRA S AL R, AT TR
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@A T AERIRIL (Tuong Mai H/KIGIEEBR ~DOHITIEE)
Tmmmn@m TlE, 2016 4F 11 AD A T F 2 ZADEEIT ) AT 5E L. B
LD REARRA SN, 20D, MEFELZHA LA T AOBEEMEIZON
Tﬁ%%ﬁokoE%%/T%/Zﬂ%%éﬂ?_/xw#%%bkiif@%%%ﬁb
TWDH L, R ARICH Y B2 EIEN CTERRD, 20D, 5lER bEYER L
FELTHLHZ5X910, BEIDA VT F U AZBLTY I L ADHEREHE HEZEHEL
THbolz,

BE  RUEH 7 ZVOPAZERL & R

Elo, M ORZRIC LD R, v LIEM ORRL 50mn LLT & 722~ TR Y | HEERTO
WL ZroTWe, 2D, RIRFGIEE AT F U AOEBEEZHAT L L L b, I8
MoOEY HUEEZIT o7, 2, IEM RITEE A 7 2 2ADORE TZE L TWL 728
M OIERBEILI TR > T2 bDEEZBND,

i 50mm~100mm

$ 50mm LLF

AN 1= REA DR
HE  REMH 7 AVOPAZERDL & IETRIR
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AT FrAv=a T ILOER
Tuong Mai ¥ /K COEFEEBRMMPICERM LA T F o ANEEEZBE 2T
Tuong Mai A>T F A2 ~==a7)V] ZE LT, 1B LTc~ =27 Vi3, IMTE
BHITR T, A= 7 &R FAFERLIZL D%, Tuong Mai 157K M O HAWACOM (2
e L7z,

2%:E%%tﬂﬁtt=f—ﬁ@&0in%—>a>
2016 4F 8 J1 3 H{Z HAWACOM & oD% 1 Ml x. 2016 4F 12 H 15 HIZE 2 [l i
oz, 2017 4 4 H 26 BIZEcrEHAS %%MLKO% 2Tl HAWACOM LV 47 X L AT
HRM - BAMENH D EDa R MWW,
HUZ, 2016 4F 11 A 156 BHIZIEE 1 BT sc it (JICA « HAWACOM « NIC - TESE Workshop)
AT, &7 2 L ADA M B2 PICOWT PR 21T o 7=, PLFIC ., B S 2159,

(55 1 Bl st
Ho B :20164E8 1 3 H(K) 9:00~12:00
¥ At Tuong Mai r/kip<sig=s
HwE
NI A KB Mr. Tran Quoc Hung (RIIfEE) . Ms. Hong (EIRS /18R |
Ms Anh (KE/#H7EEEEK) | Mr.Hung (Tuong Mai ¥ /KE5PTE) |
Ms. Huong (Tuong Mai #/KERIFTE) . ik EEA
N A TR Mr. Son
AT AN ok, TR s, Fo
FVxozpasizry g I

il AR
- BREXMERRIZELA . BRT B = T REEBMERRIL LEMIC CHIENE T L, B~ A
‘ﬁa_owfifﬁﬁﬁgﬁﬁ(axmLﬁm TRMERE) IS L TRV ARNS O
DO, RPN FAAGEKRERAEM T V7 LT, HAWACOM & LTI R W< M
FEE 7o TN 5,
-%m%®ﬁﬁ R TCIRT v = T RERITITUHEEE TR 5P, 73 L ALEK
BAETDZ LXK ORMKMEAKDKE b E STV D (7 30%EDED .
-7iVX%%@%%%%@?%ET%%%Wﬁ%E@’kﬂ% 7 L AMBEK &
VetpAml (7 I U RABEARRE) (2K L, GEREKAR v 7 % AV CTRERR R 1k %
AT o7,
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- AE]l, HAWACOM ZK'E /#7128 COWERE R L 0 . HAWACOM D2 & - T, 77 I L AAL
HK ORERRER A~ D% Z 16, EHERKHICIEKEZITS 2 & Lotz
CEKREEETTHICHTY [BUROBEGRET A i3 L TR &, MERH - -5
T <IZEKREEZYEZOND LG L THR LW EOBEEEZ T, & v F/3ix
JAZHEREIBIN &2 1T o 72,

BE-1 % 10B4EEER FE-2 KEIMEIZK DRMEHER

BE-3-4 ERKMADEKYIE
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(55 2 B =

H B 2016412 H 156 H(OK)  9:15~12:00
Y% AT : Tuong Mai VK E=
H

NI A IKELFE Mr. Tran Quoc Hung (RIf1R) . Ms. Hong (= /1 EBER )
Ms Anh OKE/HTE=ER) . Mr.Hung (Tuong Mai ¥wKEATE) |
Ms. Huong (Tuong Mai {f/K3GRIFTE) | MulkEH4

JIcA PBHEC. Ms. Trang

MRSt F A Kig, /=

AV aryry iR I

i R

B wU Ay, TUESTREEZIINIC O BEKEABICZ U T LTEBY., AT

HAWACOM 7 & OREE T As, AW LA LT\ D Z LD R STz,

« HAWACOM KW AT D7 S VA AL R 3 A M A W72,

= N A EARRFOGHTITINZ HAWACOM HAH TRKEAZE=X U 7 L TWDH D3,
I LV AOHREIFFERIC L <. K OKEUGEIZIEFICERLL T\ 5,

- HEREE CTT X TREMLTRY, MRFEENE THLARSTHY , BIFEIX I

AR EL D T2 O KIFD A X 7 NGB TR0,

- IV AORETEO THINIEFITE,

- AT FUARNEED I, AT I ABROLEE A R N E T2 . R~
Eﬁﬁl&ﬁvj\fo@y\

- EEE S THRNDT, BAEEORAEN R EEEAFIH Lo Ti5
JEELEDSEDLZ LN TX S,

N BENEAWSTHE. XL AOMSEAGEOEIRTEL A ?
S BOFH A RIEZ T, Tuong Mai /K THERH L T3 12 KOFFDIRE/K TIE

izt 5k o. KEOEILIZEDLE THMORELETE42#1TH 2 &,

<10 AIZAM OIFZIRD T2 R/ AV DB 6 Peif AN BIZ K0 SLEF R334 LT,

AT I ADBEE S HERT 5,

* /:l\?ﬁx 73 VX%%ALEI<—§‘57A: N --@ﬁk%%ﬂ{%o(%’l‘%j:iﬁ]‘é/\@%ﬁ/nm

AZATH 2 EHEI NI,

NI ATDOY AL —=T"F L OWETZAT> T D, LLRNIER T & I35 L <

BEHLTCWEN, SBIIFE— LEEEEBIVLE Lo TL b, DO, HFETH
K0 EOWIHE (KBRS, KE) Zlilz S0 EWniTZen,
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-HAWACOM 78BS 5 12 & BT d> 2 1 F KRG O $ 2 FERF BT L TS FETH D
D3, HURAKIZZ NG biflkfe L CTEER T 5778 & 7> T 5,

c A% FIVAZEALTOS BT, A ATORFABBEIIRD, ZOD, K
HHEEER L TUVWD 9 HIZ Hawacom & JICA, HMAEHL[E T/ A THIZ PR LTV,

s XN T LAOKEEERREIND TE (ex 7 E=T 3ppmn—1. bppm &) 13 5,

BE-1 H20R4HEHEER

[fofs s 2]
H W :201744H 26 H(OK) 9:00~11:00
B AT Tuong Mai ¥rkiE<sig=
HwE
N A KB Mr. Tran Quoe Hung (Rllf1R) . Ms. Hong (EIBR I EHR) |
Ms Anh (KESHT=E=EE) . Mr.Hung (Tuong Mai /KT E) .
Ms. Huong (Tuong Mai {/KIGRIFTE) | MulkE %4
NI ATHERRF Mr.Nguyen Quoc Hung (EF/KEEHER)
AN R A ETKERZ  Mr. Ung Quoc Dung (RI&E)
NI A BARKE: Dr.Nguyen Thu Hoa (LB F/KESES « BIFETR) .
Mr.Nguyen Viet Anh (ffiZ/KE/3HT « HEHAE B 7))
JICA JEATIK, Ms. Trang
RSt AT Ks, K, AR, 7=
FV B pas gy hE I
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b AL

s AT X OKREEOERNE - REREERL, N A THORKT AL =TT I

A, 2020 £ Tuong Mai H/KEEDOALELED 6,500 m3/HIZ T TEIMD 4, 000

m3/HDr I L AEEBDOIREEZIToT-,

Z D4, Tuong Mai {KLGRRE LU TO 2 A2 b - FHli 2 THV =,

« Tuong Mai ¥ /K¥FTHE Mr. Hung LV | EEZEFLIZOWTOREL ¢

- 2016 4 6 HAR~2017 24 H, 7 I L AZEITLE L CHftEIR TE TRy, &
s - BERE S CTh D, 7 I LV ATABEEROZD, 7 I L AL GEIR S 22 o
T3,

- FEFEHIRIH, 2 B AWIERIC LD AEENEE LT, D%, AT TR
ZEM L, BEEIGICRT I ENTE R, 2O ABIEOMEE 2 SUEICHE X |
Tuong Mai /KI5 %7 I LV ADEREIRE A 7 F o A TRERET D,

= 7 IV ADOBKIFAN S AKREEER A ARG EE AT LTV,
Tuong Mai #/KEGDORIROWIAKEZHETE /2, LirL, BUEDST I L AL
B2 2,500m3/H TH Y. (Tuong Mai /KD 22, 000m3/ H DF 1/8) . Tuong Mai
KA O BB DT =T RRERBEN S N T LKEREHED 3mg/L % &
DEDITZL WD, 5%k, TVE=TREROHEZ L VKETH LT, B
IO I b A EGE DL,

- IV ABEA L%, KR (PAC, W) AR Ly, E&MHEN
ERoTWD, AitT 5 &, HAZIL8ND (59 0.5 ) /m3 23 EHT 5,

- SEORKERER%, FHAAANL I VAEEDOEIR AT S A= 2T
S, @R - BEEREOMER & SR ERERRIEE E LD TRHE LTI LYY,

« N A LEARKE Dr. Hoa e OMMr. Viet Anh KV, 7 I L AFEMEOKEE=4 1

v VR OWTEHE

- W - FREFELM T, IV RAOEK - 9T E1T o 2B B S 0T OATE
OFFERIZE Y . 99 2 H 7 I L AONFEHRED LR EME A MR TX 7=,

= Dr. Hoa XV, RFHEIZLAKRENRBMTE DL Z LITEHOBEEZR SN, 4K
N 2ZBT DT HA DD I vV AETO R kS LT/ L7\,

- NI AKEAE BIFERE Mr. Tran Quoc Hung KV, ARFHEDMKFT

- £ JICA, F AT KOO i ISR S A 3 A4 HAWACOM ([Z Rt 92 Z & %
BT D, AEERLPO M, FEHNFZER L, 7 IV AOKER, EiRE
B IZ OV TREIZRFHMECE 72, AFHEIC LY, HAWACOM, Z L TR M} LD
HRDIICEER T — 2 250Nz, 5%, 7I L AZRANT BT, A%
EORERNPHEAMFMO T — & _—2 & LRI A,
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- AFEITHRNT, TAF I OREDOEY | Tuong Mai /KIS K0 KENEHEET
5 £ 912, 7 IV ADHRRHAKIGEROFHFE Z N A TTREZEARITERHR
ALz, A =2y aX bzl 570, 7 IV AREN LY ST ARO
FEZEOT Z L2 WL T D,

- KFEORRLMEEFEDOE LOIZLY . 7 I VAEMR A A OB - il R
(CEIFFR I 2 BT D Z LN ARECTH D, SHDEIAEEZ 2D & BT &,
PO TFINEIZ, EBRERN T A VIZEN - T 2,

« XA ETKERHS Bl&RK Mr. Ung Quoc Dung XV | AFZEDIKRGT

- R F LA ETAEHEIL, THA B 2013 1T b LICEERER L TR,
NI AKBEXE~ Y F U7 L, FFEERFEDN O ARFEDO I, KB ORI
HENTE, H>NLLAED,

- 5%, XN TAICEMT AR, Sk CKE, SENRR LT, T A RB
HORBIZEDLETr I VAEEZHRET L2 L2075, ETAKERBSIE.
BT TTF A IO FLTHBITHET R AL AR— L7,

« JICAX hF o JEMRE S E & DORE

- REFZEITT, N A KBELFENEEET 5 Tuong Mai ¥/KIGIZ, 2, 500m3/ H ALELA
AIREZR AR E L, KEUGEZ M > TE 7z, FEF 12 A IChfE Sz P e
SR OARADRIEBERTL > T, 73 LA, BHHEA I/ A Kl
ANEIZRBD BTz & JICA TR L TV 5,

= () F AL~ A TTRITKT 8 AT e AKE KR I E B~ DO H ik 218 U
T RN FA~OEPFARBEEZHIEL TS, AEEIC s, N AHR
FELZEORARBERAZHZTEE, a XA FbED LY BV Y 2T A &5
TWhiLd Z &% JICA ITHIRF L T\ 5,
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[% 1 BT ASHESs (JICA « HAWACOM + NIC « IESE Workshop) ]

H Bf :20164-11 A 15 H (k) 8:00~12:00

B AT N A TERE

Hw#E

TARRFERE (B = R0 250)

N A TTREZBSBEE, BRE - 1 7 7N RBERE LK

N A HKE A B E 25K

A A B FKE S BRE

JICA B, IR, Ms. Trang

WSt A K, 7=

FVxo T E Y RE I

fil, WEGEHE AL

it A

« JICA OE K FREFED—R T, N/ A TARRF (LT, IESE)IZT, /~/ A KEA:
(LLF. HAWACOM) , NIC 3R CU—2 v a v 7 %BIE L7z, —#0i% IESE KL v A4t
HEABITDAMTOI, ZEBTNICIZ K D40k, JICA 2RI, HAWACOM 225D 7 f —
R 7 03 Thoii-, F£7-. =& LT Tuong Mai /KD RS 0MT L7,

C HANN ) A R OALEBOAKTEA S, KB P, BRRe¥E, BITEIC 120 @0+
AR E L ONNIC 234 L TRENIRZEM LTk T, A LED 70 AFRE
DOEEEE DB LT, BB L LTI, N/ A KEA, 7 A KEAEDS
HAKRGRE, N AKELNENo. 2 (F&f) | N RUKEATE, A XA iAKEA
¥, N7 = KB, VIWASEEN, WASE, NAWAPI, ./ A Mg IRBRES . BEAHHAK -
BEER Y 2 —, BAE - BREEATITZERE. Binh Nguyen JSC %2321 L T
W, &5, ETFAKEHERED Workshop (ICOWCREFEZMNT D20, BB H
277,

- Bl i D%, Tuong Mai KGO RF20BESI, 2 < OFITTSINTAEN
oo BEfFOERR E 7 I VAZ IR L, ENENORFRICOWTEH T L, 73
U 2 DA INERT T A T O BGEAZ DWW TERRTH =,
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J—49 3y TERKED J—4 3y TERIKRO

D—0 a3y TEBIKRRES HAWACOM W 7Ra> 4 FRBHRE

JICA REDHFFE HAWACOM-Mr. Giang Bl#t ED XK

Tuong Mai /Ki5R2D Tuong Mai /#/Ki5RFQ
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AR 3. HAWACOM [ & 53 KIZEAD T S LRABAERUVEZIEICLDTILADER - F
ERFAEAKRESND,

I N/ ATHITEFET I LRAEETA (HiFHRE)
N A TTOEEDRGKTEE e O KI5 O @ & EFRRDL, TR GOV TH I
LE2ITV, 7 IV AOFTETR (G 2308 Lo, AR RIT. 4 (D 5%Oo%
EizBiF s R ABBOFH « PEICEMZ T,

32 FELADERERICETEIRVAE
N LT LAOBIERE SRS DD N =Y AT AR EO&EMY A,
BiHCIHEB SOV R AY A7 % IV AEERERL TN ETOU 27122501 T
P - O ZATo T2, RERRIE, 4 QBTSN U A7 L SICHEM AR,

33N/ AHICE T2 ERERDEE
FEROMEEELBEZ, N AT T ILZAZELERL TV EToRET. U
Tomy Th 5,

c N A TOKEKREIIAKE FEUE R R L CORVIRILTH 505, *HRSIIFER L Tk

5. KEUEITHT 2 EAME,

AN ATOKFILT =T RBERNE L, LIHEENELS RDT2DITHERE 7

BRHEZ, ZFIVADOAL =y /ba i f R ONEIEa 2 SR EL R HBEICH D,

N ATO EAKGEFEZEIT HAVACOM 5D AGEAFENEE LTV D03, HESCHIEIZ 3

LZERIANATFARZESN 2 br— /L LTS, U CTIREMEN 22,

NI ATV AS =T Z T, EAKED RIKOIEAZES LTW\W5, BIfER

m*@kﬁ@@m%%@ LTWbZ bbb, HFARIEOBEAAEKG R EML T
DD LT TEBMIDZRVIRITH 5,

- Tuong Mai ¥HKBHIIHE LT I L ATERER S A7 LA CTHRPOEREZITY, FE

i%éﬁ@@%ﬁm%ﬁofwé Sth. IV AZERERML, RHMICEEL

AT TN T2DITiE, ZER & ORI E R ORRESCBIMIG NEER EIc L 28

mﬂy77y7¢ﬂ%%%?6%£ﬂ%éo
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34 N ATFRKIGICE TS S LRAEAGE
NI ATDOKIES A S —T"F 2 TrEFFRAIZ Tuong Mai /K50 MLELRE /) % 6, 500m’/
HIHE/ N 23 B & 2> TWA,FIZ3 A2l HON A THAREZES LT U U 7B,
LN A THITAKEN S EHERD DK E2D X IKELEZ I E AN TN FETHD
tWwH ZEThol,
Tuong Mai ¥ /K Cid, AREFEEBRICBW T/ I LR 2,400 m*/HEZEA L7228, KIRE L
TT BT RRERIBENIEELLT & 72> T eLy, Tuong Mai /KGO KBS FEIZIANT,
PFRFEHEITdH 5 6,500m’/ A4y D I LA LB O K ZE GHOETT VE=TBEHR
REDOIKRTE2MHME A% Lz, FclC&ET 2 4,000m’/ B I L AGEILIELL T O
D ThbH, REERIL HAWACOM Zi@ LT/ A THARZES IR SN, ARZEESOHER
RO TV DR TH D, e, ARZESMIENA VR L OHBREARF LTS ED
LT, ABUEHELOBERICOVWTIEL TV FETH 5.
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35 TS LADER - REAE
ARFEETHEMLZEHZEEZ, SBOT7F IV ADERK - BEFEHILLT 0 v 3%E
T2,

!

Aggsic Lo ax s enskshi nancon %o sanaco. |G-
KL, %L EHMEERNELITO L L BIT, MBEROT T IV ADREET
> TW<,

c AFEORREZN T AERNLOELFEE TP R L, FlBERHBZT O, EiZ, 5l
TAEVDH o ZHURIC KT 5 EEEE 2 5% bl 2,

c XN T ATOREMMNREEEHZITO D, LAY vy 72 14RITHELBIT, &
BCHAVUITEEIMAR & 2R D/NBIEF 7 4 A% A THICRE L, BEEHZHT D,

3-6 : W/ X\— bF—. BRFEXADRAE - #&RET

LD 35 THE LTmBE RGNS &, WRIEHFE TEN Y OTEeEELIT L,
Bi S — b T — PR DREM AT o7z, S DI, FHEEHIZL > THWEDEDH -
Te AR TR L RN Z ATV, 7 I VAD PRIEEIZIT o7z, BLUTFIC, Biios
— M= RO LRGeS D U A R &R,
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BE 4 F—FIozahib T HDMBETOMTKORES L UV7 I LADFENH
BMIEY, RIFEHICED, BEERTRDOAN M FLEEIADERRFAENEKE S
nd.

4-1: N/ AU Dg D T K KIEDERBE P =—XRAE
OFR—F T UITH T B TKKRDIKR (Y4 TU#TRkst)

R —F I OKEFEITF—F I VKELEIMTo TS, A—F I L IKELEOR
BT A T T RSAENRH Y | Yo T HTFAKREHIE 70,000m3/ B DX R AT
RROH T KRE AW EKGE2 R LT 5,

ZOEKREGT 40 KOFF 2K E LTWER, gk, ~v Ty, Tre=7 NEMEEE
HBLTEY, L0DITEEORENEUHICHEE L TW DR TH S, Fitlc, @k
BOWigk DEEZRT,

FHE [Ioxk BFE AEEARRO
BE AAEARRO BH R

-, RN T LAEERBIERE « A"—F I HiOT v« T« ZUoERRORAICEDE,
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2017 4F 4 A 14 BIZHA—FT I Vv TRZESFEEZEE., SAWACO BlR#EF A IO LT 5 8h—
FI VOB v a2, Yt e EEREAYOEERE [7I 1 2] REASN
= HEM - BEEE KRG OMRBIT KON,

BEE k& FILRRY

|
J
m
\'
n
&
\
w
\l
H
m
qr
bl

QAN rFL2LIZHE T BHTK/ANIIKFIADRKR

AR a2t IR KRR OV T, & EZ 1T 72, 2009 4RI R A
HAREIREREEA - KEREE)R T RREEEDMER LIZERHNC LD & N A F—
T VJEBETT T TR KR EEH L CWO SRR TE 72, N/ A AL Tl
KEPFHL T DN, A—F I Vil (F—F I riizbr<) Tl K% FAJR &
LTW5s,

L, KA CIIEMAEOHEMMN RIAENTNDH, R M ABUFIZRAKOB %
B U CTHE KIS B BESS - FIH 21T & L bic, N/ A HHESCH—F I il
72 E O T A ERERR LN TWAE T O T AKBIFRIZHNNT 2 2 & 2FKH L TW5D,
LvL, BHO~AX—TF T Tk, BAFEOR FKEKGIISH OIERT 5 58t E 72 -
THY ., FTEHIN 2 H B IKE KRG TN T2 288 LTnD,
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B 3.7 RrFLELXDHMTKHANIKERIRR2009)
[Hig : R M LBAREEERY KEESER tHhT/KESESE 2455 (2009) £ £ JICA BHEMERK]
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% 38(1) RNbFFLLLIoKERRKR
KER=E
No. | #BTh&EEs ;M4 HTK sAn)I7K 2020 DERE
m®/H m’/H (RAH-m’/H)
1 Al Hanoi 780,000 1,450,000
2 Al Ho Chi Minh 560,000 968,000 3,050,000
3 ] Hai Phong 126,000 564,000
4 I Hue 90,000 313,000
5 | Da Nang 75,000 470,000
6 I Vinh 20,000 107,000
7 I Can Tho 76,000 136,000
8 Il Thai Nguyen 16,000 23,000 141,000
9 Il Viet Tri 36,000 98,000
10 I Bac Giang 20,000 46,000
11 T Nam Dinh 45,000 89,700
12 Il Thanh Hoa 22,000 72,000
13 T Quy Nhon 54,000 60,700
14 1 Nha Trang 38,600 127,600
15 T Buon Me Thuot 30,000 65,000
16 T Da Lat 31,000 51,000
17 T Bien Hoa 51,000 157,600
18 T Vung Tau 80,000 30,000 185,000
19 T My Tho 90,000
20 11 Tuyen Quang 10,000 38,500
21 11 Cao Bang 12,000 25,600
22 i Lang Son 18,000 38,000
23 i Dien Bien 8,000 30,000
24 i Yen Bai 10,000 30,700
25 i Lao Cai 8,500 30,700
26 i Son La 5,000 10,000 11,700
27 i Vinh Yen 16,000 36,000
28 i Bac Ninh 11,000 35,500
29 1M Ha Long 14,000 97,000 243,000
30 i Ha Dong 36,000 114,000
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% 38(2) ARNbFFLEIOKERRKR

KERE

No. | #BrhziikE e K FANK 2020 DEAE

m’/8 m’/ B (RiAd-m*/R)
31 1l Son Tay 11,000 34,500
32 1l Hoa Binh 6,000 13,500 22,700
33 1l Thai Binh 18,000 65,000
34 1 Hai Duong 10,200 30,000 46,100
35 1l Phu Ly 10,000 40,000
36 1l Ninh Binh 10,000 36,000
37 1l Ha Tinh 11,000 38,400
38 1l Dong Hoi 60,000 38,400
39 1l Dong Ha 15,000 37,000
40 1l Hoi An 3,000 8,200
41 1l Tam Ky 3,000 14,500
42 11 Dung Quat 1,200,000
43 11 Quang Ngai 10,000 31,000
44 1l Tuy Hoa 8,000 26,000
45 11 Phan Rang 12,000 44,000
46 1l Phan Thiet 12,000 44,000
a7 ]| Kon Tum 7,000 224,000
48 1l Pleiku 20,000 41,000
49 1] Thu Dau 1 51,000 81,000
50 1] Sa Dec 10,000 19,000
51 1l Cao Lanh 7,000 22,000
52 1] Rach Gia 18,000 51,000
53 11 Bac Lieu 25,000 30,000
54 1l Ca Mau 35,000 39,000
55 v Lai Chau 3,550 5,000
56 v Bac Kan 4,000 10,000
57 \Y Phu Tho 4,000 8,400
58 \V4 Hung Yen 10,000 11,900
59 v Tam Diep 4,000 16,000
60 v Do Son 5,000 10,000
61 v Ha Giang 1,500 4,800 23,000
62 v Bim Son 7,000 15,000
63 v Phuc Yen 28,000 45,000
64 v Sam Son 5,000 10,000
65 I\ Dac Nong 3,000
66 \V4 Xuan Loc 5,000 9,000
67 \Y Nhon Trach 22,000
68 \Y Ba Ria 20,000 30,000
69 I\ Phuoc Long 2,000 8,000
70 v Tay Ninh 10,000 30,000
71 v Dong Xoai 4,800
72 v Tan An 12,000 36,000
73 AV Ben Tre 14,400 28,500
74 \Y% Vinh Long 25,500 39,200
75 \Y Tra Vinh 18,000 29,000
76 \V4 Soc Trang 22,000 28,000
77 v Tan Chau 300 2,000
78 V Song Cong 3,500 6,000
79 vV Uong Bi 5,000 16,000
80 \Y/ Vinh Linh 1,000 2,000
81 V Go Dau 1,000 2,000

[HE - X P LERERFARE KEREER T KREEE RAEHR (2009) ZE (< JICA AEMEERK]
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FAED 1995 45 2015 4E L TO A A
RS L X310 1RT X 91T, Al
BOWTEHELL AOBRBEMLTEY , Aff
REOHEMBRIAZNS,

N ABHRERARAE KERE
J HROKIEE RIS X B 2020 EICEB1T
LARMERETHZ RS & EROME

(2009 AW S) 1T TPHES KX <,

FrioadR—F I ofiln/ A hiE (deEs
W) TKBRRTDHZENTRENT
WD,

B, NPT AR AL T
D3 KPR & 72 0 5% TN DS 72N T2
TR KBAFE D RIREME & 5 & b b,

K 3.8 2020 FMOKFRE

[HE: R~ LABRERFARE KERTER HhTKEEE
= BHE# (2009), Google Map & Y SHZEM R

B 3.9 RMFALAHKIAOREEIL (1995-2015)
[HH8t : General Statistics Office of Vietnam(http://www. gso. gov.vn), Google Map & Y AZE M 1ERL]
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E. BIROBEY | N A TELO Ly R R R —F I U HJEE O A = )1
T I TR D b BIGYRRIB L 70> TRV . BEFS/KIGIZI T 2 U0 7 /K B LB 23 4
BLlroTWNA,

ARSEFESEBR CTIL, Tuong Mai ¥KIBIZ Ty I L AN e BUEIZEZTH D 2 & NERE
INTEY, 5%, ZhoOMEETICMBEEERE~PR L TN,
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4-2 : ” Viet Water 2016” X RU AN b+ LOKULEBEHTORKRAE

MViet Water 2016 (R—F 3 )
2016 4= 11 H 9 A, 10 HIZBAESN7= [Viet Water 2016 (h—F ) J 12T, %4tk
I% Team E-Kansai Zi@ U727 LB KON IWA S DIRFED T LB o T —3 3 LB L
7oo FFIT, IWA - VWSA a7 7 L AL, RN LABUNFEB R, ERE . ERREE
LOVKEE O A AGENEE, R—F 2 VKEA, ZOf) KOS A ETKE
SYBIZRAMR T S HEAMERE . 4847 (World Bank, ADB) %%, 100 & LA EDOEEN LR 5 1F
EHEEN LS T,
BHIZ, IWA < VWSA =227 7 L2 A TlL., [Sustainable Water Supply & Sewerage

Development Solutions in the context of Climate Changes: Water Resource Degradation,
Drought, Saline Intrusionl] @7 —~T, XM FLERE. A—A TV T KEHE.
HRIIT, v~ L= TRET LT —HRERA - —L LTSMLTEY, o
T O FARICT 4= A& 50 Tl B 2400 L. A OKBIBEICHIL T D 2 &
Z PR L7z,

BH 1 Viet Water BTE£iS BH 2 TeamE-Kansai (%t) OHFRE
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QR b LOKWMIBOIFIK, EE
[Viet Water2016] TOAFEEEID 9 5, World Bank 25X kF- DKWL DO HLIR K& OGFE
BEIZOWTEREEITo TS, LATIC, KAOAH|ZE#ET A HIEA KL L7,

CONNP AN NN W STEI2F RN |

- AT OFGAHEIL T5%Ix L, SBINBOWEKMAGRIL 379 TH D, I HIT. FKERES
FRITHTHTES 93%ITkF L, ABAMEBIL 5% T D

- KIETTBUL, B A HERE (MoC) | i A EATBARE (MARD) MEHEL T\ 5,
L2, #BHifa/K A OB I T BU A& L <V XHOGTEBUR T A OEAEENEE L, B
FHE D T AKIE K OV A IR 23 FEf L T D

- WK, KEOESROEWIRAKE, KEDRIE, ELOEHETREY, FEREREE
(ZHEARTRKERSI RS, EE - MR PR — E A DEITENE TV D,
- TR KIL, 90%D TR 5 B e TR 1T e B2V 2 LT\ D,
10~15%D FAKTE T DMLEE S Fu, A%DIFIRTNT WL RIS STV DRI TH 5,

- HTRR K, A 2R RO R BRSOV AT AT ERNICIBENAE T TV D, HiF
D 5% D FETZ VT ISE AR IR AN REFIMERT A TE DRI Th 5,

[~ R A EFKE~OREHE]

» BRAGEENE T, RHIFES IO, RIEZRRGHEEOE S RS b7 THE,
M THORIIARRR LT LY | R 720 ERE LRy,

- ZOHBBHTOPP PP S P, ERIND—E R LUL &R Tl B o8 i
T DARFENED LR T E 220N,

[ KB D%

« X F LTI 90%EL EOIK K OVKBE D B AR KE (PR, Hok . vigEKim L5
70E) NREET D,

- RIS ENC R B e, WG, REMEEIC O W TIRARICEHE 23T, FRUTSE LT
THREERE FITHRNLETH D,

F et DB

[Viet Water 2016 (AR—F ) ] Tl%. Metawater, Swing, Kobelco, Kurimoto,
Tsukishima Kikai #1:72 &0 AARBIENER T — 22 HE L, AANSE Y AT 26 s HiE
LCWe, Fo, N FAENEE L VM ED T — AR EEICE < #AMNE (B A,
fEE, FE, 55, FMY, 770 RF) O M FASORBRLOE I ME 2 Tz, FrICHEAN
Y A A2iE 60 #ELL EOREEEN TR L TEBY, 4%, PEA =T =1 M AdHIc
Fe D IAATL D ATREMEA EV Y,
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4-3 . N/ AN DMIBICE TS5 I LAFETFAR (HIFHE)

R—TF X RMHMIRIC IS T D A1 DRGKTEE K OHKG OEEEEARTL, #Frfidtaxst
BIZOWTIHFRZIMNE L, 7 IV AOT/ETH (HHHRK) 2 Le, MAERRIT.
4. (D ABOMRENCIIT 2 EVRARBADITE - FEICTEMZ =T,

B, FIVADEAMEZ IR L, FEKTEROR T AE2t~OWE MRAREZ RE
L7 RE LIZEREAEICOVTE 4. (DEROMREICEIT D PR ARBEDTTE -
TRECHMZ =T, ok, KAEMEHETERY O TILEEFEZNM L, A—F I
JEL OB S — T —RMRGE DR AT o7, S HIZ, FHEEIIC L > TRHWEDbE
D& > TeARFEFIIH L, ENSH @ Z TV, 7 I VA0 PRIEBIZITo72, BLTIC,
Bif S— b — RO L 72lge e D U A R &R,
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(3) FARREMROB RN RI-EM
AFETITHFEREICEIR T 572010, BER R T 27 5 T I LA
DEAZREE Lo L M L, FTRICEE, IR, DRE2E LD D,

£ 310 IR EQOFEIHNT S, BRERVZOHRE
AR fiRRR BIES
1. O MrIvA] oA LK | LLFORHRICE Y KIEFEEES 230 E,
YA U7z KFEEE | - Wik (HERFEERRED 7 |« WPEHEKZ 7% —5%IZHIE,
A NV BZ— Vel DRI AT
HHEAK) DD,
- EEALERIC X % RRE A O
/N
2 OQM7rIvA] OEA LK | LLTOMBIC L, KEEILEE 23 A b,

KEEL BT %
o

- KEHALRE Dl |

ke~ H T URST N T HA LA
FEME (HAKHE) FCIRT

BETFligR D—a 7y S VAEE L 35 2
LT, WX M AREEE S Y T,
R EORND D D b FEFRE,

3.
- HERPE PR
(0&M) 12 BHF %

Qi E - HERFEEE (M) 12353
B H R
HERFEELORS I2 AT A
o J0HI) 75 Jfi Rk e

@A AT E
© VA OFMMEDR
itk

« RERDKIEFTEUZ DUV CTHE
fRZTRD B,

PUROZNFAT L0 Gl « SRR P 2 O,
IV RAICKY HENERR L 7e 0 | TEE -
HERFE L = 2 R OHIE,

c SRR EFRRIC I L AZEAT L &
T, K R OHE /N AN FTRE,
AR O, HRELE BN R,

> @ [~ ERHEATE

H I [ 7 B~ D B K
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(4) BRERADHARZFE - thigiZEE~DE#
AREZEOEBITHE, LD X 5 BRENOHITREY « isgsrEbic'&mk Lz,

Ot st~ D E R
ARFEETEA LG O—FIZENO B I SAICREA KL T D, F72, 73
L ADHERCEE TN M 2O HRBEICEELTEY ., BAERNOWH ISR O
NP LADOHREEOTY LIFICHBR LTz, YHEOMWIIE TR AN ERFEET D2 &I
L0, ENOMAOSH RO N F LA HREEOE EIFICHRT 2 2 ENARETH D,

@M TR~ Bk
AKFEEDTEFEIZL D~/ A1 (HAWACOM) & AR—F I ORI KR L, #ioo
BHEHi~ORWGEIM T o7, ZHCkD .~/ AT (HAWACOM) -« R—F I fiL H
B/ TR S L, SEOBEFENREDIFIND,

(5) BXEZOEXEREBRMEREOBIMEFESRKEICDONT
£1% . Tuong Mai Y /KIGORKE N T I L A | OHERFEIRZ T o TN 2 & &R DD,
AT F U ARG R P OEEIZ LY 3.0~3.5 » ABEOFEMAHELET 5,
Tuong Mai ¥ /K5 CIZBEEDK 182 I LA ITESHI ZITo7208, BEF
BRI & 2 ALER K SRS o - R K DB IXRIR & LR RRAER 7= L C
Wi, A%, XM FABUFIC L0 KERHEOMRL (7 E=TEEHE 3. Ong/L—
1.5mg/L55) BPEINTNDHTD, fExDOEFIZEDOET 7 I LA O, K
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1.

BACKGROUND

Water demand in Hanoi metropolitan areas is now sharply increasing due to the high rate of
urbanization and industrialization. At present, almost 70% of water consumption in the
metropolitan Hanoi is derived from the groundwater source. And the city has to rely on the
existing water treatment plants to satisfy its thirsty-water demand. However, deterioration in
groundwater quality, especially high content rate of iron, ammonia nitrogen and manganese
in groundwater, is an emerging problem for waterworks companies in Hanoi to supply safe
and sufficient water to the people. Though the government of Vietnam is planning to use
surface water from Red River and the Duong River to suffice increasing water demand in the
near future, these projects are still on the table as project contractor and funding for them
haven't been decided yet.

Hanoi Water Limited Company is the government organization responsible for domestic
water supply services in metropolitan Hanoi. Currently, Hanoi Water Limited Company
comprises nearly 80% of Hanoi’s total water supply capacity and is using groundwater
through 12 major water treatment plants (capacity more than 20,000 m*/day) and several
small water supply stations. As these plants were almost built more than 20 years ago, Hanoi
Water Limited Company now has to tackle the problems of deterioration of facilities, changes
of groundwater quality, lack of treatment capacity and chemical injection management.

Through Vietnam Water and Sewerage Association, since 2013 NAGAOKA has introduced
to Hanoi Water Limited Company CHEMILES technology that can simultaneously treat iron,
manganese and ammonia nitrogen in groundwater by method to saturate dissolved oxygen
without chemical injection. Consequently, NAGAOKA and Hanoi Water Limited Company
had cooperated to implement a Pilot Study of CHEMILES at Tuong Mai water treatment
plant from July 2014 to March 2015. The results of the Pilot Study have proved the high
treatment efficiency of CHEMILES to remove high content rate of iron, ammonia nitrogen
and manganese in Tuong Mai’s groundwater source. Throughout the Pilot Study, both
companies discussed the possibility of installing CHEMILES at full scale.

In April 2015, NAGAOKA submitted a project proposal to JICA for application of
CHEMILES to improve water quality of Tuong Mai water treatment plant under the program
“Verification Survey with the Private Sector for Disseminating Japanese technologies “and
the proposal was then adopted by JICA in June 2015.

The MM for implementing the Survey was concluded in February 2016. The Survey has
been implemented from March 2016 to June 2017.



2.

OUTLINE OF THE PILOT SURVEY FOR DISSEMINATING SME’S TECHNOLOGIES
(1) Purpose

This survey aims to verify advantages and effectiveness of CHEMILES technology to
contribute for improving water quality at Tuong Mai Water Treatment Plant and study
the feasibility for apply this technology at Hanoi Water Limited Company’s water
treatment plant.

Also this survey aims to promote the result of newly implemented Hanoi Water
Limited Company’s water treatment plant with CHEMILES to other area. Especially,
it will study the problems of the groundwater and studies the feasibility of applying
CHEMILES technology to Ho Chi Minh City and its surrounding area.

Expected Outcomes

1) Effectiveness and advantages of CHEMILES technology for improving treatment
water quality of Tuong Mai water treatment plant is confirmed.

2) Technologies of operation, monitoring, and maintenance of CHEMILES is transferred
to Hanoi Water Limited Company and operation system for sustainable use of
CHEMILES is established.

3) Dissemination plan in Hanoi and Hanoi Water Limited Company’s introduction plan of
CHEMILES is formulated.

4) Problems of the groundwater in Ho Chi Minh City and its surrounding area and
demand for CHEMILES are clarified and dissemination plan to other area in Vietnam
after this project is formulated.

(2) Activities
1) Install CHEMILES groundwater treatment system at Tuong Mai water treatment plant

to improve water quality:

(DIn order to install a new groundwater treatment system that is suitable with current
Tuong Mai water treatment plant, conducted initial site survey and meetings with
Hanoi Water Limited Company to collect and analyze site data for system design.

(@Designed and fabricated a CHEMILES groundwater treatment system that is suitable
for Tuong Mai water treatment plant and installed at Tuong Mai water treatment
plant.

(@ Monitored the quality of water treated by CHEMILES (Iron, Manganese and
Ammonia Nitrogen) to prove that its quality satisfies Vietnamese and Japanese water
quality regulation.

@Monitored blended water of CHEMILES treated water and current Tuong Mai’s



treated water to confirm that the overall water quality of Tuong Mai water treatment
plant is improved.

(®Based on the monitoring results, adjusted system operation parameter.

(®Monitored chemicals (e.g coagulant) and backwash frequency of Tuong Mai water
treatment plant after the installation of CHEMILES.

(MBased on the monitoring results, estimated running costs at Tuong Mai in the case of
using CHEMILES.

®Summarized results of this survey to confirm the applicability and advantage of
CHEMILES.

2) Establish an operation and management system for CHEMILES

(D Conducted activities in Japan and visited current CHEMILES-adopted water
treatment plant for Hanoi Water Limited Company’s staff to understand site
management process.

@Trained Hanoi Water Limited Company and Tuong Mai water treatment plant
engineers on operating CHEMILES system, monitoring operational data, trouble
shooting, maintenance method and procedures.

(®Monitored the CHEMILES installed at Tuong Mai by using remote monitoring
system and give technical advice if necessary.

@ Developed an operation and maintenance manual for CHEMILES groundwater
treatment systemlocal engineers can follow to sustainably operate the system.

(®During the survey and based on collected results, conducted technical seminars with
Hanoi Water Limited Company to evaluate and promote application of CHEMILES.

3) Propose a plan for developing CHEMILES’s market in Vietnam

(DDuring the Survey, collected information of Hanoi’s future water demand, water
treatment plant management, new water treatment plant construction, as well as
groundwater usage prediction.

@Collected information and analyzed the data relating to country risk, financial risk,
business risk, and risks on business expansion.

(3Based on the above data and results of analysis, clarified the problems in developing
market of CHEMILES in Hanoi.

@Promoted discussion with Hanoi Water Limited Company, Hanoi People’s Committee
and JICA for further potential application of CHEMILES.

(®Based on the above data and results of analysis, formulated a business plan for
developing market of CHEMILES in Hanoi.



©Together with the business plan proposal, promoted business with local partner
companies and potential customers.
4) Clarify the problems of groundwater and demand for CHEMILES in other area of

Vietnam

(DCollected information of distribution and quality of groundwater in other area,
especially in Ho Chi Minh City, clarified the problems and needs for groundwater
usage in each area.

@ Introduced CHEMILES and this project at Vietwater 2016, the largest water
exhibition in Vietnam in November. At this event, researched the situation of water
purifying technologies and its problems, and competitors' trends in Vietnam.

(@During the Survey, collected information of Vietnam’s future water demand, water
treatment plant management, new water treatment plant construction plan, as well as
groundwater usage prediction. Formulated a business plan for developing market of
CHEMILES after this project in Vietnam.

(3) Information of Product/ Technology to be Provided
1) Technology name:
CHEMILES-Extremely high speed chemical-less groundwater treatment system

2) Introduction of technology:
The CHEMILES system is a self-contained, chemical-less system designed for

treatment of groundwater, especially for Iron, Manganese, and Ammonia Nitrogen
removal. The system is a column design, intended for outdoor placement. The treatment
column contains a sand filter medium, with a support gravel layer at the base.
CHEMILES uses no chemicals like Chlorine for oxidation, so not bothered by chemical
management as well as Chlorination by-products and is friendly to health and
environment.

Raw water is introduced into the top of the column through special oxidation nozzles.
The oxidation nozzle increases the dissolved oxygen (DO) level of the raw water,
causing soluble ferrous iron to oxidize to insoluble ferric iron. The sand filter media

Aeration
Raw Water is oxidized using Air by Special
Aeration Nozzles (No-chemical)

Contact Oxidation
(Fe Removal)
+ Ferric Oxy-Hydroxide Film formation
- 2Fe? + 1 0, + 40H" — 2FeO0OH.H,0
» This film acts as a catalyst and soluble Ferrous
lon is Oxidized to Ferric Hydroxide:
2Fe?" + 1 O, + 40H- — 2Fe(OH),

Bio-treatment
(Mn and NH,-N Removal)
« Iron Bacteria (Removes Mn)
2Mn2 + 0, +40H~— 2MnO, + 2H,0
« Nitrate Bacteria (Removes NH,-N)

NH4* + 3/, 0,— NO, + H,0 + 2H*
NO, + % 0, NOy

3%¢System design will be different by the types Lnf;‘,‘;:t;‘;;,‘p;c



becomes coated with ferric oxy-hydroxide, which acts as a catalyst to oxidize and retain
a remaining portion of the iron. The bacteria on the filter medium oxidize any remaining
ferrous iron to ferric iron, and they also oxidize ammonia to nitrate, and soluble
manganese to insoluble manganese dioxide. The ferric iron and manganese dioxide are
retained by the filter medium. Arsenic is removed by oxidation and co-precipitation with
ferric during iron removal process.

There are two types of backwashes for the CHEMILES system — “P” Backwash and
“W” Backwash. The P Backwash is Partial Backwash, and W Backwash is
Whole-system Backwash. The P Backwash just backwashes the upper filtration zone,
where most of iron precipitate is retained. The P Backwash utilizes NAGAOKA'’s
rotating surface washing nozzles to assist in the backwash process. This approach
minimizes disturbances of the biological-active lower treatment zone. The W Backwash
is a general, intensive backwash. W Backwash is mainly aimed at entirely filter media
washing and performed at a frequency that avoids damage to the bacteria accumulated in
filter layer. After several times of P Backwash, there will be one time of W Backwash.
Numbers of P Backwash is depended on raw water quality.

NAGAOKA’s development of washing method allows to optimum treatment by
contact oxidation and biological, an extremely high speed treatment with maximum
linear velocity of 400 m/day (6.82gpm/ft2) is reached. In addition, energy and water
consumption associated with filter backwashing are reduced.

(4) Counterpart Organization
Hanoi Water Limited Company (HAWACOM)

(5) Target Area and Beneficiaries
Tuong Mai Water Treatment Plant, Hanoi

(6) Duration
From March 2016 to June 2017
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(9) Implementation System

Project Consultant

Project Developer
Consult application,
Oriental report preparation
_—
Consultants NAGAOKA
Provide
Project supporter CHEMILES
-------- ..Support workshop h 4 : 2 nternar
organization H T
support H Opel_'athn, N
VWSA ———3 | CHEMILES i monitoring _Hgnm Water
i € | Limited Company
Tuong Mai WTP Implementation
—_— H
\ESE SUPPOTE System  +ressessessesssssgusssasenssnansaussd approval
monitoring, Water quality e People |
. S ! € !
-------- results evaluation verification | Committee ___I

Ministry of Health
certificated Laboratory

-NAGAOKA International Corporation: Proposal developer, project manager

-Oriental Consultants Co. Ltd: Project consultant

- Hanoi Water Limited Company: Project Counterpart

- Hanoi People’s Committee: Counterpart’s Administration Organizer.

- Vietnam Water and Sewerage Association (VWSA): Project supporter

- Hanoi University of Civil Engineering, Institute of Environmental Science and
Engineering (IESE): Project supporter



3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
1) Confirm the effectiveness and advantages of CHEMILES technology for improving
treatment water quality of Tuong Mai water treatment plant.

This project was performed to install CHEMILES at Tuong Mai Water Treatment
Plant and purify some of treated water to a level that satisfies Japan’s water quality
regulation, thereby contributing to the provision of safe tap water by Hanoi Water
Limited Company.

3 CHEMILES treatment systems were installed at the plant on June 2016, and a
completion ceremony was held in the presence of concerned parties on June 29, 2016.

After the installation, the CHEMILES treatment systems were automatically and
successfully operated to remove Iron, Manganese and Ammonia Nitrogen without using
chemicals. After June 2016, function maintenance was conducted twice by Nagaoka,
and once by the staff of Tuong Mai water treatment plant.

In order to verify the effectiveness of the CHEMILES technology, the water treated
by CHEMILES was periodically monitored. A few days after the installation, iron was
removed to the level that meets water quality target, and Ammonia Nitrogen was
removed to the same level a week after the installation. Although it took time to grow
microorganisms, Manganese was removed to the level that meets the water quality
target of 0.05mg/L, Japan’s water quality regulation, about 2.5 months after the
installation. Furthermore, monitoring of Arsenic was started in September 2016. In the
result, it was confirmed that the substance was removed to the level satisfying Japan’s
water quality regulation.
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Figure 1 Results of water quality monitoring
(Iron, Manganese, Ammonia Nitrogen, and Arsenic)
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Arsenic
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Installed CHEMILES treatment systems are expected to reduce chemical or labor
costs, backwash drainage volume, and maintenance outage periods. The initial cost of
CHEMILES is seemingly expensive, but it was confirmed that the principal could be
got back in a several years due to the reduction of the running cost and lower repair cost
of CHEMILES.

As a result of this demonstration test, the usefulness and superiority of CHEMILES
were confirmed, as shown below.
* In addition to Iron, Manganese and Ammonia Nitrogen, CHEMILESS can also treat

Arsenic to the almost same level satisfying Japan’s water quality regulation.

* Due to disuse of chemicals and automatic operation, CHEMILE requires fewer
facility managers.

 CHEMILES has a higher electricity cost than the existing facility, but reduces
chemical and labor costs.

e The area required to install the CHEMILES facility is small, and redundant space
can be use for another purpose.

» CHEMILESS can significantly reduce the running cost, so the initial cost can be
recovered in the short to medium term.

+ The maintenance works of CHEMILES is very simple and does not require special

vehicles or to replace filter media. Only 5,000,000 VND (equal to 25,000 JPY) is

required for maintenance works (including labor cost, consumable...).

2) Transfer of the technologies of operation, monitoring, and maintenance of CHEMILES

and operation system for sustainable use of CHEMILES

CHEMILESS will be transferred to HAWACOM when this project is completed. For
that reason, we carried out the instruction of the maintenance to the plant staff of Tuong
Mai water treatment plant so that the maintenance of CHEMILES can be done by
themselves. The handbook of CHEMILESS was already translated into Vietnamese and
submitted to HAWACOM.

On-the-job training of the CHEMILESS maintenance was implemented to the plant
staff of Tuong Mai water treatment plant aiming for function maintenance in April.

14



Photo 1 Maintenance OJT Photo 2 Nozzles washing

In addition, manager of Counterpart’s technical department, water quality monitoring
department, and Tuong Mai water treatment plant manager was invited to visit current
operating CHEMILES system in Japan waterworks in October 2016. Through this visit,
they were trained and introduced actual construction, operation and management of
water treatment plant where CHEMILES was applied.

3) Dissemination plan in Hanoi and Hanoi Water Limited Company’s introduction plan of
CHEMILES is formulated.
According to Hanoi City’s water supply master plan (to 2030 year), Tuong Mai water
treatment plant capacity will be reduced to 6,500 m3/day. In addition, at the meeting
with Hanoi City People Committee in March 21, 2017, Hanoi City announced that the
City is aiming to increase water supply quality so that treated water can be directly

drinkable. Therefore, in order to meet with master plan as well as demand of Hanoi City,
NAGAOKA proposed an additional 4,000 m3/day CHEMILES system as following
(refer to Figure 2)
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(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

The staff of Tuong Mai water treatment plant will now maintain the CHEMILESS
treatment system. Based on the result of maintenance during the demonstration test
period, it is recommended that function maintenance should be performed every 3 to
3.5 months.
The CHEMILESS systems is supposed to treat about 10 percentage of the total
treatment volume of Tuong Mai water treatment plant, and the quality of final treated
water after being mixed with water treated at the existing facilities was increased
comparing to its quality before adopting CHEMILES. The Vietnamese government
will now tighten its water quality regulation to meet with WHO standard (Ammonia
Nitrogen 3.0 mg/L — 1.5 mg/L, etc.). Accordingly, efforts to satisfy the water quality
regulation, such as addition of CHEMILESS treatment system, with the renewal of the

facility, are required.

4. FUTURE PROSPECTS
(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/Technology in the Surveyed Country
In order to contribute to the solution of the issues around increasing water demand and

water quality, the project focusing on the introduction of extremely high speed

16



chemical-less ground water treatment system

“CHEMILESS” was carried out. The

following table summarizes issues, solutions, and effects.

Table 4.1 Solutions for issues in Vietham and effects of the solutions

Issues Solutions Effects
1. [1] Introduction and spread of | The capacity of water supply is increased with
Imminent water CHEMILES the following effects.
demand * Reduction of backwash waste* |+ The rate of backwash drainage is reduced from
volume (*drainage occurring 7% to 4%.
when a filter is cleaned during | - At specified footprint, due to high filtration
maintenance) speed, larger treatment capacity system is
« Reduction of installation area possible.
by fast treatment .
2. [1] Introduction and spread of | The capacity of water purification is increased

Issues concerning
water quality

CHEMILES
« Increase of water purification
capacity

with the following effects.

The values for Iron, Manganese and Ammonia

are reduced to NAGAOKA's target values

(Japan standards).

* CHEMILES treatment is done at some of
existing facilities, which roughly satisfies
Vietnamese water quality regulation values.

 Arsenic that may cause health damage is
removed.

3.

Issues concerning
operation and
maintenance
(0O&M)

[2] Technology transfer for
operation and maintenance
(0&M)

« System that facilitates

maintenance
« Proper facility operation
[3] Activities for acceptance of
Japan’s practices
» Make the Counterpart recognize
the effectiveness of
CHEMILES.

« Make the Counterpart get more
understanding of Japan’s water
supply management.

Operation and maintenance are improved with
the following effects.

* CHEMILES enables automatic operation, and
accordingly reduces operation and
maintenance costs.

CHEMILES is introduced as a renewal of the
facility, thereby enabling the reduction of a
water treatment plant site.

Due to disuse of chemicals, chemicals
management is not required.

= [4] Contribution to the basic policy for su

orting Vietnam and Japan-Vietnam joint statement

)

Lessons Learned and Recommendation through the Survey

Even though the new large scale water treatment plants which are being developed in

Hanoi area are going to use surface water as water resource, in order to secure safe and

stable water supply, groundwater resource should be continuously utilized in an

effective manner, since surface water resources in Hanoi contain high level of turbidity

and are effected by up-stream river running through other countries. In order to
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efficiently utilize groundwater resource, an effective groundwater treatment technology
is required.

As mentioned above, other water treatment plants in Hanoi do not currently satisfy the
water quality regulation. Emphasizing more water quality than water quantity, Hanoi
People’s Committee aims to accomplish the quality of water that can be drunk from a
tap in two years. The Vietnamese government is scheduled to tighten its water quality
regulation (Ammonia Nitrogen 3.0 mg/L — 1.5 mg/L, etc.). Accordingly, more efforts
to improve water quality are required.

Arsenic was detected in ground water at Tuong Mai water treatment plant. Even past
reports indicated that ground water around Hanoi contained arsenic. So, it is considered
that ground water at other water treatment plants in the city probably contains the toxic
substance. Due to that chronic intake of the substance may cause health damage,
immediate countermeasures, such as introduction of CHEMILESS and other system
that can remove arsenic, are needed.
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ATTACHMENT: OUTLINE OF THE SURVEY
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