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9 HOWEEMICL Y THBLREE Y g UFI ARSI, R b A0SR 10
RS (2011~2020) 1ZBWT, EAZEFIZET N A > 7 THFE & DEEDBED
ZEMNH, N F A - AR TORFEEOHFHIRE L,

# 2 KEBHEHE
AICSOM3ER LEBEDHECAYT HKBNEDEHSEE

Homr AN VA =FN
E[{EEFRE (BAED 33,000 111,000 5,480,000
FfERE 88210 5331 52,434
Bl 1061% 4.380% 096%
MANDP, KT L« HERGEN
xBER. - BEEE TEREGEERES] 2011
120,000
100.000 Whole C‘ountrL/"
:g 80,000
é / Rural Area o
£ 40,000
] rban Area
£ 20,000 —
0 T T T T T T T 1
1980 1990 2000 2010 2020 2030 2040 2050 2060
Year
HBY : 2009-2049 0 ) ATFRIE, < F LHEHER

K 1 ~XhrFaEOANDTHIE

INA T I U-BCF Hfi 28 A LB RN SOz, ZOfER A2 I, U-BCF FREFE
BRALIE 2 AT G 6 BB OBl S &, ISR DN E 7Y U-BCF F2AEFEBRIE [E O F s - fE
FPEB R OKEMREEIT I, HFONTERT — X HIZX Y U-BCF OH M - 6 H M %
AET D & &b I I ARMEEAITIZ BA 3 2 Bl R iiE ) OY U-BCF EREMi AR O MG B 2170,
AN R FAEWNIZET 5 U-BCF figk DHEREMEZX D HLOTH D,

[ F 320 D e fk]
1) U-BCFZm 5 ifkfE (TERTD A 7 4 i & D)
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[B1A7Y7] JICARDOIRZE WG WR(TFRE22~245FHK)

MR A LFLENA T4 2l (Eh & RFETHER)
NE - AAMTLETKEROSELE (BCF) ORIETS > bEKE,
BiEd & RKEM DB, (E%ﬁ&’é’:‘é‘t

15EF§0)¥=E¥S§€D$E% BCFO)’E?H‘IE?&‘ESE‘&S&LO

(827597] MABSKEEA .

£
NA T4 2iilk, BEEETMREFKES (5,000m3/B) IZBCFEHAT %
B EFRE, 2013F5AICET., RAFI12AICERT, |

HADBCFIE. & LRICMUTRTHBZLAEREN L.

. 5
(B32777] THARKEABA & ,@|
F Ak (105m3/B) (=, BADOREEE ST TU-BCFEEHL. Rk L Z
EIZHI+TAHU-BCFOE R ICHIT-AEEBET S, ‘

[RERATVT] AMFLEROBKIBICEA

HEKBDOKEMREERZ SN LE D5 KISICU-BCFOEMERY |
B#EWin-WinDKEDRRELTERSHES,

2) NA T F L HTTOEL

LM BT AKE R, 2010 45~2012 40 3 4[] T JICA EOREMH 1 FE TH
FEM R 29K M 7' e 7T ) S LTe, ZOFEEDOHR T, U-BCF OFEGE
TR A NA T T VAL K G TIT o T2, TORER, 7o E=TRERN T10%
~100%., &AF~ 2D 60%~T70%. HEEWH 30%~40%DFrEHR%Zx L, U-BCF
OFEMEZ KERBRERCHRT DI ENTE R, ZUCKV T =T RERLR LY
DERFN BRI E ORI IRF SN D Z &3 LT,

ZDH%, ™A T+ HIKEAMEHIBAETRICED . Ak U-BCF 0%
WIZET (FEEfE T3 2013/ 12 A% T) 325 & &bz, FEROKEREZ A
L NS AEOMOAKEFERIC, K< ZD U-BCF %%&éﬁft% 7291z TR
7‘AI F1F % U-BCF ¥ KIZmT 7=t AW 1 e ) % 2013 Ak u i B R AKER

LG Lz,



3) 11 & CoRpEFA
ZHUTEEV, 2014 4F U-BCF fifigk O b F AETOE Kz 728 & LT, b
N _ETFKER & NA 7 4 P KEAFE, X A0 11 #8122 X5 KEKIR O KE
TEEIT -T2, RAFEXRET & FEBROMEIIREO LBV, 7k, AFHAIL,
ERIBE T AR LI BicA YA MO SHEMIC L Y U-BCF AHERIER &%

AUCBE DO & A THBIZ DWW TOREEIT S T2 72 9,

ZRTHDTIEZAR,

F& 3 N b o1 EWEEMRE OKERES)

HEMIZ AR v hE)TEEDERE

LN T BT KERERR

i (f)ﬁiﬁ) PH (rIT?gO/I) T&'Sn'f (?nc;% A
HoChiMinh| 574 15H 6.6 0.5 0.5 3 JE 557 %1
Hanoi 1H13H 72 8 <0.2 3 JICA*2
Haiphong 14 9H 75 4 0.2 5 u
Quang Ninh| 1 H 11 H 6.2 9 0.3 5 N
NamDinh 1714 H 74 9 0.3 7 )
HaiDuong @ 1 H 15 H 7.6 6 <0.2 4 I
KhanhHoa | 1 H 20 H 6.6 4 0.2 5 I
BinhDuong 1 H 22 H 6.2 4 0.5 11 I
TienGiang | 1 H 22 H 6.8 3 0.6 11 N
VinhPhuc 9H 25 H 7.8 7 0.2 4 RAEHEHS
PhuThd 94260 7.8 8 0.2 5 I

* OPFAT, AR - FFEFEDO XIS

* Haiphong 7 D%} 5#%7Kk351% Haiphong No.2 (FFZ& 550 Haiphong /KiE A FE & 135
21t)

*9%1,2,3 : {KFETT

4) FEREFEHAS 6 Hih
ZORER, EIAEFEBROMSZEMNL, LTORERS J—=071280, 4) -1~

4) 3EBAL., TROLBY [7 =T REZOELERERN 0.3mg/L Ll L] < (K

Bia BB 03657 & U-BCF OE AR L IR~ ORI 22 i 103 Rid £

% . 'Ho Chi Minh (A—F X V) |, lTHaiphong No2 (/> 7 # > No2) |, [Quang Ninh

(7 7> =) ], [Nam Dinh (&5 1 V) |, [Tien Giang (7 1t =% >) | KO [Phu

Tho (7—h#)] ®6#H L Li=.

-1 SN FRGE RS MG U7 SR CHIE L7 7 v = 7 IR O, K&
N, 2012 FRIC A A HKGE THIE SN2 T B =T RREZOEFEHME (FRITRT)
DAL S 0.3mg/L A3 & 72 % 2 #hili ([Khanh HoaJ. [Vinh Phuc)) D7K3&EJFA
13, U-BCF % 22 & J- 275 HRILIITE > TH72RW LR L. A RIOFRA 5
HERA LT,

T ST REEROIGERD & X, E 5@ E 4% O KBS B OFRIEIC
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DT (200943 H) 1ok s &, WFOT E=TH%EFHED 0.3mg/L ZH X
L%, FOWMNMNZRMT 272D TmERNHEA VI LRI TEBY, 20D
BAEZ R AL LT,

4)-2 THanoi| OASKIEIL, HFKE EKFE L TES SN TWD 0, Fx 8N4
DRFENTAA D726 WD BEOKT 28K G LGt EP CThH D | FEMERHAEC
BIFLKET =X, FEREBUKZFHET D) IDKOETH S, Z WL, ~/
A D B 30km BTl b BUKSS TEM S FOEBIIRIZHE SN TE 57,
APEMEDS HZ D803 ) N2 D L IIIFE A ETBEERPIEALTH RN, 20O
7%, U-BCF % D& EALE I E o EHr L. A RIOFRHER S BRI LT,

4)-3 LM ETFAERIC X 5 HEEFHE CHEM L 72 &8 M oA HKEOE B

(General Director) & DOE RAZHENGHELNT-EHRIZL D &, Hai Duong]
KO [Bin Duong] TIEBIEDQBUKIIIIOT € =7 RBEROEIT A E N D
DD, FERIZKED BAFRMAKIRIZEI Y R 2 DR & 5 FE OB M6, U-BCF
BANDOLEMENEEIZ IR < e i L, S EIOFHEX SR BRI LT,

= 4 _RbhF o1 EBHEEHEE (7)o 7%) dbhuNd L TAERER

i, NH4-N  (mg/l) KESHTRE 7J<§/@ P SEVIS =V
2012 311 N 7% EERK (m3/H)

Ho Chi Minh 0.33 @ O © 300,000
Hanoi - % O O X R I
Haiphong 0.39 O A © 20,000
Quang Ninh 0.48 O A O 60,000
Nam Dinh 0.30 AN VAN O 6,000
Hai Duong 0.45 O A X 1,500
Khanh Hoa 0.17 O A O 60,000
Binh Duong 0.34 O A X 20,000
Tien Giang 0.78 A A © 4,000
Vinh Phuc 0.20 X X X 50,000
Phu Tho 0.40 @ AN © 60,000

(2) BE - RS HEM - ZifTOME
D & PEORL - Hlr - 45
bR Sl (U-BCF)

2) ARENICET DAy 7 ((E4)

TEVEER T S8 2 Bl S & CTRUEM O IR 24T 72 O BRI A1 ARIE TH 5, HilikE
BIROREEIL, EEBOAKE & Z O LI 2 f 7 LT T B e (hifg 2~
20mm, JE/E 30cm) 23&H Y, FIZZO EHIZAREN 0.4 ~1.1mm ORLRTEPER &
FEHE L7 TR S TR Y | JFUKZ T b RIS 72 ki AW 5
&I TV D, T O AEILE L, Sl ST OF KRBT, FUK

6



ORFTLFREERE L U CHFETE AR O _ERANCERE L., JF k% 360m/HF2E O E Tl
WEELHLOTH D, (FrFH 3831055 %)

o A | ®e |

St gF — e

o P off

» : ~

2 1" 1y

|

J L »moma

2 BCF AL fE%

3) A AIZEE T D8N - H AT DR

AR X, (S KIS AT A K74 (198843 A 31 H, HANKE

DFAT, BAEREE) ITBWT, mEGKEHxDO—>2 L LTER (RATA K74
p2) v, kBt A (U-BCF) &, Kk e it a8t (A AKE#HS .
2012 47 H 30 HFEAT) ITHBWT, AR DO—> & L TRINLTW D, ([AFEE
p332)

LA A (U-BCF) X, db/uilii E FAGER SR 11 4ERF%E % S
THZ LIHATCTH D, 20064 7 H 21 HIZ [AHAKERH) & LTHAREFFTITIC
Bex (Rrares 38310565 ) 47z, E7-. dbJuMliii B F7kERIE. BEC 2 U-BCF
ZTHN 2 3T D IR KYs (RS K K OV K Y,) I8 A L, 14 R oEH %
BEALTWD,

Z® U-BCF 1%, #h=D B WAtz AIREIC T 5 Ailkf & L ChRRIGME R 2 v
TRV, BRONED/NG 72 EITAE LIEDD, 15EWE % B0 AR fR3 5 1E
Mz, NLOEENTa L R7 MIHEBLT 200 TH D, RRRIEMERIT, RN 4L
BCEREBPIEFICRENT LD, B0/Ma7RE LR LT, ARMICALT 5
AW RIS Z ENAlRE L e D, £ D=8, R 5 IR TIERO AW ULEE
EfE(EE 5 N IREARTAL B2 IGE T DR T H o T AV EEER I &
ZAUTPED | BEFOER 2 A MBI, £o, ZOMERIZE Y EOKAE O
W CTRKEBEOEFBIEANVETH D [T o =THRER| IBFE~ ) & 0%
BRETDHZENTED, LT, XM T ATIEREDRLUE D F FHEH SIIAKE
HE O FRIRK & 7e > TWDFEEEHAKRFT O TEWE ] & 30%FEEDEREMNFHE & 72
Do



F 5 EELHE S

iz
7V e BREEHILE
BEBANR DEGESE | EmEmsEnd
TIYOENEED | EERREAERE | NEKATLROR | MEKEACR40Y | ERERLSHER
FRALT, NERO [THY. ZORERL ROBOESHE (\= KAKETBLSCR[EL, FERRELH
BMNESETS, 7 |BHALTSHLT S, | =i ZBS, 20 BLEBRONEDS [RCEKEEKT 55
UV, RGBS | S ORN SHAEE | DB LEEWEE < OOESE, HL[0T, SHRELTE
— MEENTBOT. B |REMRBETC AT | BT DL SCIEE LEMBEERSE T | UL EMBe BRcy
, ATHELHRER) 511, MBI &0 |BSE TSI B, 18 BILT 5, BFERE | CHLISHETH
BEMIEFEECR TEST5NS, S | BOBHE, ZAOR BENOET Lk |3, SOE LARRE
BT 5CCHBBILS |DIHREENEERE | SABCLDED. | LORBSNG.  |[BECTNS.
nTha. 75,

PYELEER AVYBRCRENRE s 80%bLE 0%k E 80%bLE
B 80% EIAECES 10% 10% 30%
SIS B B HEl HED oyt

FEDE GEAER) 600m2 - 1500~2000m2 | 2000~3,000m2 300m2
wvEER & & = % %=
o ERESHSKS | ORIAGEKE | ROEE, BSK05 = KA ADSKS
BASH e 54 ESmE kg | TONeo KB 2
S TEREEEN2012] . [BELEREEAT Fo1YS63E3A]
iR 100.000m3/ BEBE

4) AR NIZBET 2 BiA e B, & b7z PRl B
Flo, R 6T LBV RERENENLEL T HA4Y AL 1 B2 L ITTEEDE
Z BV 2 7o OO T TREH S 5 By RIEME IR AL BREE T HL | B A T 3T
9 U-BCF 1%, AWdifigkicm L T, K7 =27 ax b (FKRELRFEAELE
TIHEEN D) Thd, B, 4V BT ERAW A BE %2 R 9 2 RO TE M R
EHAG LY THRT O CTh L7  WHERITB B X2 4V o HRIGNER & 70
o
4)-1UBCFOaA bk (Fvr=7aXF036Hm3, f=%/LaA |-
it AR 40 4R 0.5~1.0 /m3) 1, FyARTIEPERAIER, A7 ALE | KL EVEPE R
RLBR &\ o Tt oD i BEALERIZ b~ TR D T2 & W O BAEZ Ff > T D, (K 6 /)



# 6 TOMEEGKOEER & ORE L

TOMBREFKDEHEREORFLE

1. SEMIFE100,000m3.  BEEELES

n | RN
mEAREERLE 1.19 0.25 10.00 10.25  |20ppmiE A
Ve B 10.02 208 2.80 488 A AppmiE A
HORGE R E 18.58 3.85 493 8.78  |SV10.GAC. E&90H
B C F & IE 14.19 2.94 0.36 3.30  [IEfRIFRKEER

GE] 1. BRKERES BELEEANARSAUEREMREESHREE |(BEHE3EE)28%
3. MEROEEEES0%LEEE
2, AZURNIAMITESEREABSE. 235K, FE3. 0% HELL

4)-2 RN Z KR &35 % < OKRETIE, B GE & U CRERIE A L TR
m¢®@m%ﬁ£?ééﬁéhﬁﬁ%&%bfwéoﬁ%@@@fi@ﬁﬁ e A
ICEVBRENFRETHIND, 7T oE= ?%%i%@fvxﬁ/éw@%$mﬂi%
HAITIEBRETE R, ZTORD, B@FHOEEABETIE, HEZRMLUEBILT D
ZETIND OB ZBREL TV D, RIS, WITIET U E=TREEZOR
FEIZEEDRE WO, ZONEDT-DIZA N —F — 03 72 138 & $5 - THN
BEFEL, WIMEEZITOLERD D, ZOEEA ARG XOFTLE L L TEDIL
HTHD UBCF #EATHIEIZKY, TUoE=TRREZOREDZEZEML,

R L L THKRLBEICBIT DAL —2 g v oRENE (BHME) Bmh bkt 5,

5) AKE AT BT D EPNS O IR IE FEfH
EIP - AESUMN AR, il 11 &ET (2013 4R8L4E)
Mg - X AEANA T 4 CHKERAEE AR (5,000m3/ H)

6) TR FHETO U-BCF FEIFEEBRIEE D% &S PT
K 2 o7ue—KIIbdHsd L )2, U-BCF il E O /KALEEFEORIE IR ET D
FIETH D, o T, AFEIZB W TRET D U-BCF FEiFEBREE DR ESITIL,
VKALVBNEFE DRI ICERIET D TETH 5,



7) U-BCF ZEREFBRHEE B3 2 4 [EHR A3 Db oo

AEETIE2 6) ITHD6HHANRICEHET 208, ZD 9 bLA—F I (A
U KENE) IZBWTIX EAG @A Ak 25 (2013) FEAKEZBSK B3
AE BOH R AR IR R 3 12 C 2014 4F 1 12 U-BCF EFEFEBREEE 2 5% &% C
b DT, AFEHETIE U-BCF FEREFERILE OFHMEIIITH 22\ 2D U-BCF FEiEE
L e R A

F7o, [FEEEZIEH U2 SEEHEENIIT O 3, RIEEEICH ) DHERE S OREIZ D
WTIFIARFEEER LV LA,

8) AMGE ANIZBIT HEL - HAF Ok
ARGENOLE O (BB (MHE)

7)) /NEEL (15 m3BLLTE) —15,000 M/m3 7= 9
A) HE 1 F m3ALE, 10 5 m3/HLLT) —10,000 M/m3 & 7=
) KB (10 5 m3/HLLE) —17,500 [/m3 & 7= Y

H1: MERBERRELSRDIZEAT— LAY v MTXL Y 1m8 & 72 OB HAT 3
TR5,

HE2:FEpE LT

v A EkEE (5,000m3/ H) i) 6,000 5 H

* B UNAEOKGE, TYNABLIC S A A, BUHORBUZ LY 12,000 F/m3

Thh, BT FEALLTND,

H A Hif : 15,000 F/m3
~ R LB 6.000 5 <+ 5,000m3/H = 12,000 [9/m3

9) U-BCF R SEEREEE O
AHEECII U-BCF O A 2RT 52 LA ML L, %0 U-BCF EirEEitiE s
HE - B S, oo FERT — X% U C U-BCF OFE - M+ EiEd 5,
- U-BCF EREFEHRILTE O F 7 Ak

# 7 U-BCF FEAEEBRLERE O F Ak
2% X ER) LR R R A (U-BCF)
FAEE ZH PVC (¢ 100)
TEEKRERE (SR
RLARTE A R

ZOfh (BUEHE, ¥ | Z2fERE SV=10(1/h)
) TR 1/SV=0. 1 (h)
HRIHE LV=15 (m/h)
JEJE H=LV/SV=1. 5(m)

10



)

+ U-BCF FEREFEBRIGE O & (1 #HiH 72 v 0 5K 441 AR (BAE

BB S - A : 1,347,664 (1,347,664)
B TR e (FEED) : 383,292 ( 352,579)
sty A (FEED) : 196,560 ( 173,710)
et s (FEE) : 1,927,516 (1,773,953)
- KEFHEROWME (1T S0 YY) AR (BN : 1)
KEF : 2,200,000 (2,200,000)
HnfmfER: (VAT) : 224,643 (224,643)
Aat A (FEE) : 2,424,643 (2,424,643)
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2. ¥k - RilEXOHME

(1) EX0HEHM
%5 6 ZRTHIZ 3T U-BCF FEAFREBRIEE (2 K 2 HiE4 i@ U C, U-BCF Z {1 L 727k
JVER 5 1R DA IE « BEALEIZ DWW TR 2B CRIES NS & & B, MR E &L
12, X M AZEWT U-BCF Jifi g O ARG AT AT 72 BARPY 70 F2ERBAGH B 2R E S 4L
5o

(2 HFESIhBHER
B 1. U-BCF EREFEBRILEIZ KL 5 IR0 2 2T, U-BCF Z 100 L 7o oK LB 5 1%
DEIE - EAERHEGR S D,
2. C/IP#EIIC 3T U-BCF Z AN L 7= ¥ A ALER E AR O BRAR AN F)_ BT 5,
3. N R FAICEIT S U-BCF DFEEFRGFENRESND,

B 1. 1220V TE, U-BCF EMFEARFIZD T =07 a2 Mo &2 L,
KE DA R &% FHfi L, U-BCF & FEFRIZEA L7256 O BR1y e 2 X R BGHR S
5. 728, AAROGEENBSEZEAT A K74 L &25EI10, (HBERPEATFK~DOE
JEALER L UCA Y V- IEMERALER & 95 & A -G RALER I TE A = R RS
UBCFD 2%, Fr=v7azxMI20fEEREIND, O

A 2. 1IT2OW T, CIP A U-BCF ZEREERIEE A EHE L, KENEELTHZ L1
X 0. U-BCF AN U7 KA BN OB MEN PR S LD Z L 2 E LTV 5,

3. IZOWTIE, ARFEIFFHHEICLY CP 7 U-BCF DR R AMGR L, FEhia%E AlZ[h
JTEI ZEIZE DN AIZEIT 5 UBCF OFEREMAPHGFIND,

1) PERMIICHIFF SN D AR (T 2)
AEl, BRI 580 U-BCF 1Z., BEIC A 7 4 HICBWT, T ORENFEIFFERIC
BWTHERS (JICA BOMEAH HHFHE) S, GRS (22 34) (2 U-BCF
NN, MHFEEBYOEERBEL WD Z LG, XN AETREEOMREZ
T2 DAIAGEIZ E - T, REIFN Z O X 9 2 /KE RO FERIR & 70 2 FTREMEA E W
LEZTND,

2) PERMICHIFF S DR (AA)
TN EFARER L ONA 7 4 HiAKEAE L EE L, X N AOFHR KB A
IZxt L U-BCF 8D E ¥4 BT 5, KBEAHENOZERE LA SBRET, H
BEESE (&I FTREM) TH 5 Japan Advanced Water Technology Vietnam
(LLF, TIWT) &9 ,) T, B LEOZEEITV, S HIC, HERMBOILR %X
Do

® FEEENIEANA R T A AEREMEESWEE) W63 4E  HAKEHR)
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O L AME #EIL M
(Egﬂif‘ff*’. { ETAHER ]—[ 48—t R }
(U-BCFEL#TIEER) (KBS HIEE)

%g [ NATFhKEN ]

(HRER:
(A=Y NT12T)
L
s [
453 :gTD (ER2841 AR - AXRI1005%K ! - A 7o ik A
- i FL) ' - R (bR
y 8 O I T
4mm m - uscFOBmEH-ET L daaE LR
2 1R - en-4ESKBOERES b Coos.mussn

X 3 U-BCF 22023 B VPR AEHIK (ARZEE44))

2)-1 JWT O

<2016 /£ 1 H 6 HAXAL,
- U-BCF £V AT, [REIC X it 2 e3Eiisic, O& ez, @
Ofi T, @EfHERFEEEE, @B &Rz /Ny 7 — I LIZEEiiRsE -

TOXEEBIET,
CVHRERE VR A TR, KEAR~D TZ7200 | R TRtk 2RO DN b AE
OEpFEE (EASMEAbET,) 2351, 0 ARGk L B E DR
W AR O AEKE 2 85T 2 RIME KOS M 2 X %,
« NN FAETOREL— FBRHERS ATV RV, KESEICRD BRI &K OH
ARSI O ACELEEH b HEFIC AN D,
- WERT D BiRZE (HIfR) 13U T o &R,

* 8 W5 R (HfF) (REELT)

ARG 100 J5 ok Rv

i,
B

Tul
X
il

¥ (FE) 4 FITE Ht F-HEERM HH & =R
MRSt & A % TN T NEFEX. | ¥keeis 51%
INA T F U HAKEA INA T F U-BCF KOk g K 25%
AR MR A eI T X U-BCF .5 14%
RS AL TLM JEF /A ALK | U-BCF (4% % K E 550 Hr 4%
===
AETUN T T RS e HINEAEK | U-BCF LH~D 3 TIRiE 2%
KRS A R % TN NI R X | U-BCF i3 2%
RSt = Ly s R | LUl ER X | U-BCF LH (EX LHF) 2%

c ZO%, BEEHEIGHED DL OO, HEEORNENZEND, YEHoHE
EFHHOEESLCIWEZFBOET 287 S, fBRE L CRYOME N RKE L
WO BERT—EL, 201842 H 8 HDMLERESIZB W T, [RfEOE# g S
iz,
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(B) EXDEMAE - FXILRE
1) BR 132 T5S) « U-BCF Z 1% L 72 /KLBL 5 15 D FERETE E)

1-1. CIPITHIT D LK EFBASERAE 2 04T « BRBE L | X BIKIEAEO T RRDL I Ot Bk
B M A 73702 2 i Lob\fﬁﬁﬁ RN

(7) BT A %R 6 #ir) (kT D LRI BRI 2 o - B L U A M[ﬂ“
2. ETo. xn‘%@kié/ﬁfﬁ:oﬁiﬁbkﬁ&@%%ﬂ%ﬁrﬁ IOWVWTHERT 5, BARRIIC
F— LAETMN BB 256 L2 BRIS, ARt b ~/7T§>éﬁf’.§ﬁ<‘:ﬁx
BT OFAFEHENZ SO\ T e T U 7 L, BHEICRD BB ZIET 2,

1-2. CIP OV /KM BT 2 FffE 7 — & OKE. ok Sk im, ARIAMRDL (4
RWAKIEE) | BUEOBE, BHFHES) ZIE L. *ﬁ@”é

(1) B ETHREMET — 2 PBHEINTWRNWI L HEEZEZXONDLT2D, ZHLBNE
ETHERMOT =22 Y 2 MEL, FANAKEARICEN T 5, £/, SR
S LT DHARGITER S 5 (HoRTHEEXISA ATEZ:) HYFEZEEL, AAK
NG IEWET —F DEZIMT A D & O IRl 25T 5, SRS NEER S A1
BELETH oA 7 4 HKEREDNERGEA & 722> TS 5,

1-3. FFONTEEMET —# 2B E 2. U-BCF FEREEBREE MR EESAT, (M6
EE) BMET D, (F—F Iz 5A8Hi)

(V) BA—=F I ilizkr< 5 #ilin TOMRRMEE ORI, F— 2 AENIC X 2 BLHEH
B2 FANCE L, X & OREMELHR L ETHERERET 5,

1-4. JBKEAEOFEBEFIZH L, U-BCF EFEFERIEE Ol - HERFT EERE ) M) 1%
OIKEHTRES I8 LD T2 DARFRZ NiGEh & Ffid 5,

(=) AHZ NIREBIO S NFE 1L, U-BCF FEIFEBEE DA XL — 3 EKEOHNT
EOLNMERET 5, ZOSMFIL, WEZITES Lomik - Bl 2 BEnNicis
ETHEEBIC, SBROBMITEICK T, TLMARTER AT ARETH D, F
7. U-BCF Jifigk & ARG AT 2B E EMEZ © DR KB AFE OB G [FRF L2 R
L. HEIFOFIEERNT 5,

HEICZIN L7 NBIdR(E %, U-BCF FEREX Tm127971 | e
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WCLEa—THZEHEAREL, B OITIZLD
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NP X5, U-BCF SRIIREREE

1-7. U-BCF Z A0 L 7oK ALBR 515 DA WM DIRFEIZ LB & 70 2 K E 5o D S hii 7 81
KBS E, ofrdE, =4V 7 HIEE) 2RET 5,

(%) U-BCF A AN U 72 i K AU J5 1 DA I D RRRIEIC L BE & 72 2 /KB 53 BT o0 S it 5 8
OKEOWHEE ., oW, =2V > 7 kS 2IET 5, OWHEETE 1
B, =% U7 HEZ, oWfERET 7 2Ly — MCATE E-A— W TE%
THILEREARET DN, KT E OBEMSF L OB ORNEFICHEDS Z#HY)IC
KT D, T=FV 7T HKESFHEBIZTRO®BEY T, *k%&mM®%ﬁ
ZENDH T OO E(KIRE) KO pH, EFEEFR(DO)L, TEMERIEIZATE T 2 4EY
DAERIZHE LTCRELZHRT 27200HEE, KOT7T U E=TRER, BE~Y T
>, COD % U-BCF DMLEEZh R 2 iR T~ D70 DI H Th D, W LG RAE O FE
FVICHEE RITT AN H 5728, U-BCF FLREFEERIEE O iEfE B M BT
b, T UoE=TREERIIAE LI LB @mmﬁ®W%$Eﬁ%ﬁ%wt
AARTIE, ELREE [45%OWIKEEEDOEREIZOWT] (2009 43 A) |
wT\ﬂMﬁ@?/%ﬁT%%$#QMWL%%xé%Q\%@ﬂmm%%ﬂmk
LCHAT 2 20IE@mERMERNNE L LTS, LI NFAEDT E
=T RRERFRO LXK BRELUEM N 02mo/L(EH F H i K ¥ QCVN
08:2008/BTNMT)LA F LR E SN TEY, U-BCF 2IEATH Z LIz k» T, ALk
EEOHEME 0.2mg/lL LT &9 5,

k AREBRTRIET LFOMOERICHOWTIE, LTOBEBTRIENSLELE X 5,
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. FEHEAH FEMEfE
R (<hF2) | (k)
1 | ZKiE — —
2 | pH 6-8.5 mg/L 6.5-8.5
mg/L
3 | A7 EEE(DO) =5 mg/l. | >7.5 mg/L
4 | BEREEE — —
5 | () — —
6 | VI — —
7 | bR EARSE ER 5:(CODcr) 10 mg/L <3 mg/L?
8 | E260 — —
9 | TUE=THEES 0.2 mg/L | 0.3 mg/LP
10 | TEplFEREZE SR 0.02 mg/L
11 | EEAREE R 5 mg/L <10 mg/L?
12 | i~ v — —
13 | I8k 1 —
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s Ko Hik 112 1?12 1 F 3 1 5 520137 8 [ 9 10 11 12 L Pl 20319 il il ﬂ@u rml)i
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7—bh* 7 — b KEALE Lo 1| Viet Tri 60, 000
gy = 77 = KEATE Cao Van ] Dien Vong 60, 000
FTLT 4 F LT 4 KEN Day )1 Y Yen™ 6, 000
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2)-3  KERERE K ORI Ot
2)-4 U-BCF FEIFFEBROEIL - MERFE P N U-BCF OB E A MFET 5720,
TRIORIKESEAT OME 2 A REENTRIKR) ONEF
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1) RS 11223575 : U-BCF & U 72 K ALER 7 1% D FEEFIE )
1-1. CIPIZBIT D EAKDERFEREEZ O - BEHL, XRKEAHOTFERNIE LK

B RIZD) D IOV CHER T D,

AJEENZHOWT, EEFERIIULTO LR,
£ 14 EARDEHEBEREDRI

A4 RALRIEES 44 Ky B BR SE A FREARDL KB K
WA TORKME 2015 P E 2025 £ F T HAE
N YA T | HEGEEL, 2025 45 F | 58 1 40,951 fE VND | JKIE M K 100%
h KIEAFE | TIZRRRKOHRE | FIZE 3, 1958 ND | SEIUKER 25%LL T
ol == %4102, 416 B VND | (06/2012/729/QD-TTg)
. . AT A4 420 & VND
NAT x| KIEOKEIMET L o P UNRES |
. R SEE AN
INA T v No2 TV, SRR T 890 {E5 VND/4E 1000-2000 A
EAKE | oA L, = T
VISTER/NS L /A 25 177 45 VND4F N
B - MEIEBIC
T—ba | BEOAEOELS | 3006 WD PSS -
b KA | EECH S (130 75 USD) £ D RO BURIER
15 b=y y o _
% ARA
BB DT EHEK
Jyr=r | KEOKERD, KE | FMTHE . X;é ﬁffi
Jyr= . R AN E ] 2 S
KB N EALRBETH B, 2,000 75 USD
(02/2012/TT-BXD)
JnT TALT 4 | AEME N LA A 2016 =D PHREINZE | BrlligKG O
>
KB N HELTWD, 2200 {& VND LAl
_ T4 Y | JFUKOKE MR E FHGHE & LTl
F oW ) N 260 & VND i )
KB N NEETH 5, HKGOEFRTED

1-2. CIP D¥KNEIZEEd 5 KT — 5 OKE, HokBmexRm, AFMARE (KL

WARILE) . BAEORE, BMFEE) Z2EL, DT 5,

AFEIZHONT, FEaFERIZLLTFOEED,
z 16 BKUBEICET 2 EMET—F

Bk i \ HULED »

itz BER R B4, KT V| kR | el
B AR
A R RE | #9175 9 IO

R—F IV . * 16 2 IET% " T kE ‘ # 171 B
AGEZARE (BEAFRRMR) | HEARICHtR | AKESE
A T F 2 No2 AR27T74F KPR D

SN T ‘ Pl zwnm| mzem | " RO e am
AGEZ R WG | KRG
A 16 ity IKIRD

T ‘ wi6nm | miam | OPIEEL ARD
AGEZHE s | AKEISE

Jyr=r Jyr= FI6SW | IS | K20 54T | KED #£172M
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Vi SER/NC I fibfs | KEIGE

‘ FLF 4 1158 F KPR D
FALT 4 . F 16 M| X 14 M . . =17 2

Vi SER/N i fibfs | KEIGE

KPR D

A= F TP K43 T | AKEIGE
. . K162 | X 16 2 . L | R1TBH

o JKIE AT W HEARS JFK D&

WHTRE

#z 16 BEFEKBOKET —F

KET —# [mg/L]
e BIFRBERIA | kA KR £k NH3-N Mn COD

HR Min Max Ave Min Max Ave fifi & Min Max Ave i %

i JE Ak 0.15 | 1.12] 0.53  0.08] 0.21 0.14 9.7 | 21.8 | 14.4
m—F Iy ﬁ’éi; Tan Hiep | 8" - D-Mn CODn

K al MELA  <0.01 | 0.05 | <0.01 <0.007 | 0.035 | 0.018 0.9 1.7 1.3

N . ai Jat Ce JEk 0.06 | 1.48 | 0.24 0.037 | 0.365 | 0.122 0.11 | 3.96 | 2.01
st |7 4%7\/N()2 Hai Phong | Vat ‘Cdch 2 T oD

SR No2 J MELAK  <0.01 | 0.34| 0.10 0.0l | 0.15| 0.04 0.76 | 2.62 | 1.52

oy JE A 0.03 | 0.16 | 0.06 0.006 | 0.018 | 0.008 1.8| 52| 3.2
7— b 7%&)\.’; Viet Tri i : D-Min CODer

Kt il EAK  0.01 | 0.03| 0.02  0.004 | 0.008 | 0.005 0.8 1.3 1.0

VEDES a0 Ve JEk 0.15 | 0.26| 0.21  0.17 | 0.62| 0.26 0.85 | 1.96 | 1.03
VA ava—ad 7 ?ﬁ//\ / Dien Vong Cd({ Van R T-Mn CODMn

AKIE A ) WEAK  0.15 | 0.25 | 0.20 0.08 0. 22 0.16 0.77 | 1.25| 0.86

. = EA  <0.01 | 1.37| 0.68 <0.007 | 1.198 | 0.599 6.4 | 23.5| 14.9
FAF 4 7‘5;/\41/ Y-Yen D?y : D-Mn CODin

ESERAT J MERK  <0.01 | 0.32| 0.16 <0.007 | 0.415 | 0.138 2.8 | 14.4| 14.4

. DRI a Re JEk 0.13 | 1.53| 0.42  0.06 | 0.46 | 0.20 2.4 1.2 6.0
Fozvyy | 7 ;:,/\i/ Cai Lay | P Y d T-Mn CODn

Ko il MEAK  0.01 | 0.04| 0.02  0.004 0. 20 0.01 0.8 9.7 1.9

£ 17 BEORI & B(HFE
= 14 LY STREY
RILRIE R4 BITEDIRI & #efii i
=4 [KFIFRIL] A—TF 2 o4 24 Hilikoo 5 5 23 ik L T2, 6
VSN H KEIL 89.96%,, I @ 27.83% (2016 4)

[BAEDFRE] N N T ABEFOBORIZHE Y 2025 4F F TIZHAMIB~D 272K

DG A B9, FFIZ, Tan Hiep kG OKIATH L V4 T JINIE, Fitko
B TS BEKIZ X KO~ o T RERE S BAkeETOR
KIEEIZ B ER L TWDHEE, 5%, BeRKOMEAREETH D Sfatl LT
W,

[BfEatm)] A —F I > AKE~ ZXAZ—F T > 20250Decision
No. 729/QD-TTg) \Z £ % & #i7-72¥ /K% & LT, Thu Duc4 (30 /Fm3/H, 2018
FELIME) L Thu Duch (50 5 m3/ H ., 2024 4E) | Tan Hiep3 (30 5 m3/H . 2020 4£)Ken
Dong2 (15 Fm3/H., 2024 ), 2025 4F(Z 25 Fm3/ HIZHE5R) NGz Ed -
TW5b, ° Z®OW, Tan Hiep /K35 Tl 2017 4FHEHRSY 30 7 m*/ H D ffaak 3
R SNBE@H T TH D,

6 JETRO ASEAN /KBS HE rish@hFids 2017 4F 3 A
www.jetro.go.jp/ext.../02/.../201701rp-aseanwse.pdf
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NA T % No2
VSN SH

[KFIHERSL] 2017 47 8 ABFECRaZK A DX 23,570 A 4Ef# 1, 000-2, 000
DOMZETH LTS,

(BIfEDOREE] KB ILHIREE O FEMEZ 7= LT D23, KR CTod 5|
KOKEITIEL NN 72 RN EIR S D TH D,

[l ] AR N O OB X 2 EKIGEE i,

7— k%
VISR

KRR EL] 57K AR 2 16 7 AL Viet Tri /K553 4 J5 8000 A

(BIE O] 22T D2 EUKOF#EY R E <. Zhud, WIS RAEE T
PRKSNTWD NH3, AHME., EFREMBRRNER->TWD, ZETH
Y 72K A MG T 2 72 D I B 72 8 P W A ALBR G 5 2 Bt LT3 0 . U-BCF 1%
ZOHMICHEL TS EEZTND,

[ fatm] LK ~OFENFEE D . BFOE KGO CUEE RO
INZEE L CW5b, X 5|2 Thanh Ba, Thanh Son, Ha Hoa HUlEIZ 5 HlvE /K
O EZFHE L CTEBY | Fk7 — b MOBIRITHAKZITV, BOREICK
KFEAE 95%F THIE BT ETH D, £z, Viet Tri MIHEEBUF OMEE
B ASRITORMEIC L0 FARDEK « KIUHEL AT LEBAT Y27 b
HEITHTH D,

gy =
VISR

[AFIFIRPL]2016 45 5 A 31 HAFO#E /KA H -fCEEE (Agency) D% 204, 310
ey

RELE (Agency) : 3,937 fh#y  fEA : 200, 373 fhHy  HRHHUIS DR A O AR
13 733,212 N& 72T 5,

FR I D oK K HRIE 93, 03%., IRAKERIE 18. 49%

[BAEDFRE] KT EHE T TRFKEOVGE, RO, AKFIHOHE
K7g EOREICIER LT\ D,

[Hfiat ] 2 OZRAKEANGHE (JEERZ 5 08/2012/TT-BXD) (ZHE-
TW5,

HRGOIERDOTZDLLTO L S 77 a7 NIV A TS,
+9,000m3/ HiF /KGO, 7 =—A1 :Khe Che fF/KHfE A 3,000m3/H
- 6,000m3/ HF/KSFOEE, Ben Chau Bk U Mao Khe (ZH57K

T LT 4
KiEAFE

UKFIRREI] 27 1 vl & ZOFAHX O AN DX 118,200 AT, %
D HHY Yen HAKREGOKAKNNIL 13,000 A TH D, FHKHIEN O K31,
100%., WKL, 24.5%

[BAEDFRE] AREFEEE (CODw) 75 /K O FEAERE (< 2mg/1) Z 481l L T\ 5,
Y Yen KGN BAIRDFEKED 21% % O TWD Z &, (Y Yen Factory is 21%)
(i 5 ] R P5 Ik %F 3R 2 B ARAIC M L T\ 5, (Focus on the

prevention of losses)

F 4T
VISR

[KFIRPIREL] #GK N FIE, 427,845 A, 81T 70%., RAKZEIT 19% TH
%o

[FEDRE] KO KEEALDN R RORETH 0 | HEOBRE b B,
AR ROMH 22 ED3E <. pH AMERWN T2 O EEFEH D 7T OALFRHE L,
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[ 2t ] FOKDOKE 2 WET D720 DORER « Wik & HIREMIEN S D
T KA Z&fEizvy,  (Invitation from experienced partner to improve

quality of raw water.)
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1-3. Boh7- BT — ¥ 2BFE 2, U-BCF EIEEBREB O GREBFT. NHRESES

te) ZHES D,

(BR—=F I Ui zhR< 5 #HH)

ARIEENZOWT, AR - i L2EMEZ DL FIOoRT,
# 18 U-BCF EiEEBREE OTAE

Hh 4 B CRI% R4 U-BCF {145 AR ES5T KT
NA T F A T F 2 No2 KB R TE T F HaiPhongNo2 C
Jy= 7 7= KB TR TE 5 F DienVong C
F LT 4 T LT ¢ KENE R TE T P~ Y-Yen C P A

T4 | T =P IKIEATE TR TE 5 - Cailay Cc A
7— b 7 — b A KE AT TR TE T P VietTri C
CiavFly¥— P JFARST A BREKHE
U-BCF fHf « BRESATIC OV T, # 31258 0 B8 O BT M OBEFE D E K5

B ORI A B £ 2 TIRE L1z, 7238 U-BCF SEiFEBRIEE OIS « A IC OV T,
T OfE THEFEICFE S E A 7 4 2 No.2 KIEALE, 7— b+ AKGEA, T 257 1 2K
AR 2016 42 12 H DR R TR T Lic, 707 4 =P U KBEATRIT 2017 421 H |
7 7 = KIEAAE 2017 23 HIZ5E T L,

A

e T 0 IR e

LR

A= AKER

i

17 U-BCF SEAEEBRIEE it T EHEK
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1-4. RBAGEAR DO EFEE TR L, U-BCF EFEEBRIERE DiEH: - REHERES M EROUK
BN m EDd OARFZ AEE % Eifid 5.
AIEENZOWT, EMEFERIIUTOEEY,
R 19 REZANEB) O E kR

i BRI 4 IR ANTEE) AR
R—F I T A T AKEATE 2016 /-4 A BR)FEHE | 14 HIH
INA Ty | A T4 No2 KIEAFE | 2016 428 A FRIZENE | 14 HIH
7— b+ 7 — b+ AKGEAFE 2016 410 H MH%EM | 18 A

Jrr= U= KB NE 2017 £ 5 A B A3k 15 B4
FAT v T LT 4 KB 2017 4£ 3 A A E i 16 H
T4V | TP KEAL 2017 4E 6 A NhR)FEE 16 H

(1) VA T AKEDFARER T AGHE
1) #ApmE (564)
ERIIE R - Ble# (Vice General Director)
Z o bexy 7¥KY  EIFTRE (Vice Director)
FEHWE 2 ey 7K KERE (Leader of Water Quality Section)
KERER KEMRELE (Leader of Applied Reserch Section)
Feffraf  Hifff 2 (Technical Specialist)

2) ZANEB O
H 4% :U-BCF OMZ, EFEERT 7 o b OEEREA & OB R & 789~ 5
12D ORERE ST iEDOEE
IH H : U-BCF O 2fiigs, MeRr B, #iisdrik, U-BCF LRI %K
HIEA ORETIE, PIEICHR DR EEETFIE, KET —Z O Tk,
RS Bk O 22

3) Z AWM : 2016 43 H 27 A5 2016454 H 9 A £ T

(ke 24 201644 A 3 A5 201644 H 9 H)
(BB 34 20164E3 H 27 H225H 2016 4E4 H 9 H)
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4) AIRZ ANIFEND A 5 ¥ o — V(FERERR) (A T 2 KEAH)

(1) SARMNER (EIARMESE) (=R

[#e4  emamamensasEm s xnEoes - 2uFs |
I*AEIH 2016.3.27 - 206.4.9 SNAN  5E I
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RE 22 UMFEROEBRR. WHTE - DA, U-BEREMT SARTEOME AR NECRIMENETE. AR T4 ORESE. MEWBOEE
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5)

FIT 5L

5)-1 A= AEBIOAER - 38 (HEEOEERCRI, R, 868 55%)
WRKGOIEEAF Y 2 — Ve BB LN L, U-BCF Oiflnd L v B < #ifig
TED XIS AFEEITV, FAEERZ H[F T 5 7= H D U-BCF
FLREFEBRIE [E OIS - HERFEHL, KE ST OMBEEGISEL 2 LN TET,

5)-2 ZINEDEK - 53 Er; RS
LA TiX, AHMEBITBVLIC S < OB M AGERTICE T 2T, RS B e
%@%bmowf%wébﬁ%ﬁm\gﬁ BT AR AR T D7 EER

IRRBSE TR A TV, B RIAT T 2 G2 T T < AR R T T BB E D

TR BB ICHER L Cat— 2RI 57, HHRIEICIEF I
DTHoTz, BARDHE TITON TWAIEEEZAEOBE TED X 5 IT4EMNL
TUVWTADERNCEZR L TWARENRZ T b,
T, SBEEOV AR — R EERN L, B D U-BCF EFEERRIEE OEM - 5K
BTN TEAETIZIE ST,

5)-3 AFZMNEBNOREE AN LIS BOTEEEE
AFRZ NGB 238 L C, B LIz 1 2 KEAE T o B (25
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BELTLH 9, 5% LEROIREREROEN T — 2 Y 2 A L—X1AT 9,

(2) ™A 7 > No.2 FKIELHAFZ ARHE
1) #HHEmE (54)
Rk R ¥R # (General Director)
MEE - R EE BN HE (Manager)
FHWRE - HE (Manager)
Btk B (Technical Specialist)
HEE - i EE PSS WA (Technical Specialist)

2) = ANIGB O
H 12 : U-BCF OHfEE, EiEERT T ok OEERHAN & ORI 2 8+ 5
T2 8O OARERE S LD B
I H : U-BCF OEEEMHER, HERFE L, K71k, U-BCF AWIZRY 7 5 /KB
HOREF L, WEIRDEEEBLTIE, KET — X O 715, %
HEE DA

3) = AWM : 2016 458 H 21 H2 5 2016 429 H 3 HE T
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mg/L Dryseason Rainy seaton NH, Dry season Rainy $eason mg/L Dryseason  Rainy season D-Mn Dry season Rainy seaton
03 - : i . y

Simple Air A Column AColumn ) Simple Air Rawwatee  CoumA ‘A Column l
*w bicger Increase flow rate Ak rease pH 016 blower o InBCE Increase “1 rate  Ingrease pH
o7 At o L1 ——Acolumn
Multitray Reconstruction Aerafn 8
06 o
0s 01 Mubtitray

Aecationby |
Ofumn

o4 oos Co S0
03 0o0s
o2 oo
o1 002
00 : 0 J Y
Lt . g - T L L L PP P S S S P L
\d“ \97"’\ \eﬂ\ tﬁ\ -|I‘d' o 1,“1! 0\\1 1,'0“\ \%\& f ; 1|°“' S ‘\3\“ \dﬁp ¥ {,ﬁl\‘nﬂ 0 ‘\.@pﬁ‘\ LU \uxf‘ W 1““\"“ o #d
mg/LDry season Rainy season COD Dry season Rainy season mg/LDry season Rainy season pH Dry season Rainy season
Simple At pyiieay A Column ALoluma l_
? blower Aeration by RPconstruction Increake flow rate 75

A Column

ACH A Column l &
s Simple Air i umn Inc flow rat op
: blower :‘:-::"“h\' Reconstructi nE s ration
. s o o —+—Rawwater  AColumn
e e 4 pressor —e—in BCF Increase pH
1 —— A column 55 e Acolumn
e B column ~+— B column
o 3
IR Lyl L S T T S AP R L L L L L T
$ ae e S g o T e
mg/LDryseason  Rainy season DO Ory season Rainy season mg/LDry season  Rainy season  Turbidityy season Rainy season
o —— e e e st e - - - -
+ Raw water l l l A o l —+— Raw water
5| —e-InBCF e logrease pH 5y s « InBCF

i A Pon + Acolumn }

1 -‘::‘1| g ! Beolumn | Multitray
| Aeration by

Simple Alr | Compressar

blnm:‘o

Nl Ll L] LR S T TR T T S L AP Pyt L N L
S 00 0 o o o 8 0 0 gt S 0 o o 5 0 g

2014.2.8~2016.7

Temp | pH | DO| EC |Color|Turbidity] COD [ E260 | NH3 | NO2 | NO3 [ D-Mn| D-Fe
C mg/L | uS'm| Degree | NTU mg/L mgl | mgLl | mgL | mgL | mgL
Raw water Ave 30.3] 6.4| 2.0]142| 29.5 325 3.710.188 0.24| 0.007| 0.74] 0.044] 0.15
Max 32.8] 7.0] 8.1]750] 199 128 7.1 0960 0.79] 0.080| 1.90f 0.170] 0.55
In BCF Ave 30.6] 6.9| 6.8] 135 28.0 36.1 3.8|0.164] 0.21| 0.010] 0.79] 0.036| 0.19
Max 34.0] 7.6] 8.2]739| 72.0 341 6.5] 0.716] 0.69] 0.139| 1.80| 0.140{ 3.00
P Ave 30.7| 6.8] 3.5]139| 26.8 25.4 3.0]0.145| 0.11] 0.005] 0.83] 0.017| 0.16
Max 34.00 7.4] 7.4{738] 112 118 5.710.649| 0.57| 0.050] 2.10] 0.137] 0.63
NH4 Removal Rate(%)
Flow rate
NH,Cone] 27 T <3L/min. [>3L/min."
Total 54.0 459 63.4
>0.2mgf'L 50.4 66.5
<0.2mg!'1_ 36.0 43.0

Feb. 2014 ~July 2016
*Flow rate increased on June 2015
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N7 DE (BB R)

TEhd
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JFKFER 7T L—3 9

DO H4/0
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Fokfia 7Ly —2T L — g

DO H40

2014.9. 10~

JRAKRE T L— 2 — A
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2014. 12. 23~

TEPES R

TBhd

2014. 12. 26~

Vet TR W

TBhd

2015. 5. 26~

DA EHE N

TBhd

2015. 8. 25~2015. 12. 7

JFAKAE 7 et N

pH FH#E

2015. 12. 7~2016. 3. 28

JEKHE 7 26 OB NP N

pH FH#E

10

2016. 6. 20~

JFAMSE - =7 L—3 3 UEIE

DO H4/0

11

2016. 8. 29~

A7 I BIEPERR (KBS R) ARF « Bt AFLYER

TBh
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L7e2s, 20203, U-BCF EiEEREE ITIIFFICA NN oot L ThHho T,
~ U ATEFRLFE T HBREN AIRE R 728 JRAK DR BEREDORE FIEIZ DOV TH
L7z,

Fofth, FEHEFERT o —T v T OIFEBNREIL. ATFTDLEED,
(775 A JP-VN SRR, 7724 B JP 8EMKR]

A FAEEBR 7 v —7 v 7 GEERLEER)
2017/12/2~ GiE A« B 2L/5y, Vv 3 H (2cycle)
LR i ]
2017/3/30~ e A 2—3L/%), WE B 2L/%y
2017/7/14 B . IS E e
2017/9/6~ ViE A 302L/4), VRE B 2L/4)
A TEPIEE RS, A JPoVN CRIBER) A%k
2017/10/9 BLERHE Ve (BT - HIRDBRE)
2017/10/12 A NEPEEE YRS, A VN CRIFER) —VN (Rif/lh) A
2018/1/31~ P A : 2—2.5L/%7, & B 2—2.5L/%)
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BENHICHERT I ZENTEL, 2, FUKBEIX, Z oK Z@EiE+ 5 M

1%Nﬂb§%m@WUiTﬁTL‘ﬁ@ﬁ@@%@ﬁ%%éhko

cWEICKDEED A AT DI TR EE WKL E LR LT,
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PRICEDEDEEZBND,

- KEFHEOREEN RO, IREHE, IS A Bz 8 U T A — /W TRl LR
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Fofh, FEHEFERT o —T v T OIFEBNREIL. UTFTDLEED,
[(#F A5 A VNEYEMER, 754 B JP SIS ]

EREN £ﬁ£%7¢m~7y7(£%%5@@)
2017/1/20~ VB A-B:2L/4y, W 3 B (2eycle)
LRI i ]
2017/6/26~17/2 TR R (NTU>100)
2017/7/12~ TREA B :2-3L/%y, AB: FEREERG - mAKILIEK
2017/7/15 AE AN (BEF/KHE @ 1,000L) Ok
2017/7/16~ Yeig - 3—-7 H (2cycle)
2017/8/19~ Ve - W7 H (2cycle) X2[H]
2017/8/31~ e B 73 B (2cycle)
2017/10/9~ ﬁﬁﬁiA B : 3—2L/%y
2017/11/24~ Vel B 3-7 B (2cycle)
2017/11/30~ Yerg - @ 73 B (2cycle)
2017/12/10~ iR A B 2—2.5L/%)
2018/2/1~ FREA - B 2.5—3L/%

2018/2/26 A+ B FERIEE G
2018/3/4 A - B FEBEEE G
2018/4/7 B FEREEE e
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2018/4/18~ Vel - 3—7 B (2cycle), A-«B: FHEEEETS
2018/5/19 A+ B FHEBILE e

2018/5/23~ Wi A B 3—3.5L/4

2018/9/28 A+ B NERIEE RS

T T AT 4 VKEAFEOETEER (EERN - 74 v —7 > )

201747 A

CKERER, ERRO T a0 —T v T EFE, Ny 7Ty TEERE O, FUKOH
W E € OMIGEWEIRE N W=D IEERENFEE V0T V0T, IEEROENR
DL sl L7223 DU 2 N4 5 X 21 Le,

201749 H :
CFHREFEEBR T ru—T7 v L LT, THEEEE - WRE oI CEET s E RS AT o 7,
2017@510)%-

%*#&m FO74u—T v 7L LT, MOAER UL JFKOEBEIZ L D50 24
g BH7-0lz, FHkds %@Lmﬂ%#ﬁbtoHﬁ_loﬂmbﬂghﬁ_ib%ﬁﬁ@
Emhmﬂbfwtt@ TEMER Ve, 1RGO, Bl B HERT L TN 2B IR 2 e
LELY RN =,

CEEIE, EERAKG L TV LRI T L TWD EDZ L ThHhoTolzwd, Wik i
B LIZOb, JimORREZELORIE 2 K LT,

- JFUK®D COD %03 < VN HEA TS T2, DO OWE RN % <, BCF /N Zi@i# 4 2%
JFAKDO B AR LTWDHTED, FAFETCO=T L—a &G LT,

Z O, JEVEROWE), JFUKDWH Z R+ D 720 DFREFER T + 1m0 —7 v 7 OIEEINE
. LT LBy,
(517 5 A VN REVELR, 71T 5B JP RG]

H &%%7¢n~7/7(L% B
2017/5/12~ BiE A« B 2L/5y, Vv 3 H (2cycle)
RN
2017/7/19~ JiE A - B:2—3L/%r, Ve B3 H (2—3cycle)
2017/8/31 A TR LR i
2017/9/1 B R ALE i
2017/10/25 A+ B TEBIEE VR - EAKILIEKR
2017/11/9 A+ B THEREEE RS
2017/11/20~ g - 3—5 B (3cycle)
2017/12/8~ Peddr - W5 B (3—2cycle)

2018/3/16 A: VN CRIFER) —VN (Rigg/h) AR
2018/4/3~ Wi A B 3—3.5L/4
2018/4/16 ATE KM (500L) DOFkE
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2018/4/18 A« B FHEPEEE S
2018/6/1~ =7 L—ya UBEEE (1B 2 BIER)

8) 7y = IKEAOEIEER (MR - 74+ —7 v )

20179 H
FEEFEBR 7 Ao —7 v LT, THEE - WhlE oW BT 2 e S 4217 - 72,
- PREC, TEBEARILAIER LT,

SR EEZFE L COLETT, 1 BISME L REFE SN0 IEMER OB X
BEE LN LIRS 2L/min—3L/min ([ZHEEFREE LT,

2017410 H :

s L DOAFEEF U < JRAKDEEIZ K D550 M T 572012, FHEEEE ORI IR L
7o IEMEROBNZ DW=, A AB & b 2L/% ﬁ%SU“ L7z,

- TNVE TOMEER T, RO T3 A b RF IS IXBERE R 2 58 L T e, fEReRY 72
mﬁ@ﬁT%% B D70, Pelirz O O 2B OWE A2 KE L=,

< AKERIEICE LT, REZIIM LA L THLHE E TORICOW TR EDE F'EJrMb
STz, WEHEBIZL > TREE COREZ ERICSTFOVLENDH S H O, HBEKIX
%ﬁﬁébﬁw%@ﬁgﬁkb\%&KﬁEmﬂmﬁéﬁgﬁﬁézkéa%Lko

Z O, JFUKOFUEZ R DI OICEREFER Y + v —7 v T OIFEFHNEIL, UTDLE
Do
[T 5 A JPEYEMER, BT 5B VN RG]

EREN £££%7jﬂ—7/7(L% S R EE)
2017/6/19~ Vi A B 2L/47, Ve 3 H (2cycle)
(R4 ]
2017/9/5~ WA A+ B 2—-3L/4y, B: FEEEEES - K ALILK
2017/10/13 A EPISE YR - BKALILK
2017/10/24~ P A 0 3—2.5L/%7, s B 3—2L/4)
2017/11/17~ i A 2.5—3L/%), WiE B 2—3L/%
2018/4/18~ JRE A « B: 3—3.5L/%
2018/5/15~ WA B 3.5—3L/%

2018/7/20 A+ B FHBEEE RS
2018/9/12 A& KRS (1,300L) OR%E
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9) T 4TV UKEAOFFEFER GEENRL T e —T v )

20179 H :

c FFEEBR 7 v —7 v 7 & LT, U-BCF EiEFEBRIEE ORIEME, T EXOMREAT

-7,

2017410 A :

MDA E R U JFOKOWEIZ L2550 28T 572012, TibZEomKILEIER L
Too [RIRFICIEVER OVEE, IRGTE. B8 OWEH bITo 7,

JEPEREAIEFICEEE 0 LT WO HEIT A B & HiC 3L E L, TR BuT AT 1
B, % 2EE LT,

« REKG ORI, BUKE DA HSHORICH 0 I G/ &S < FEFITTHEBIEA TN D, £
D=, FOKIZ, BWE. AEPEIREN S TEMERIZEFIEEE VLTV, THEEED
WARILEJER L CTH, Peildik OF WIS BIEN SIS T LT\ 5, P EEidi
DKEAIZHARTE L FEE L TWAIZHE00b 6T, {EERE OB SRR % TH
Do kA A 3.8L/4r, KT LTV BEE(S M AB)ICOWTIE, 4.2L/50 8 LTz,

< EERF OFHROK T 2R T D 72010, BREFZE L OWIE 2 4fE] L 7=,

JEK DB EATEY . DO OMBENRKE W, FUKM T L—y g V2B LT,
F 7o, JFUKEBE OAKRYL & 5B O 72 DI FUKAE ORI F K BT 2 50 B LT,

Fofh, FEFFEFER T o —T v T OIEBNEIL. LT LD,
(72 A JPERELMR, BT B VN SYLMR]

A FAEEBR 7 v —7 v 7 (GEEBLEEER)
2017/7/25~ i A B 3L/4y, Ve BT H (2cycle)
(R4 ]
2017/7/26~10/17 | ¥&ifr : 7 H (2—3—4cycle)
2017/10/4~ FRE A« B: 3—3.5L/%

2017/10/18 A EPEEE RS - EKALIER
2017/10/19~ Vi A+ B:3.523L/45y, Wi @7 H (4—>3cycle)
B NHEPILE e - BKALILK
2017/10/26~ PR A 1 3L/4y, B:3—3.5L/4)
=7 L— = UBME (24 FERE)
2017/11/20~ FRE A : 3L/%y, B:3.5—3L/%
2017/12/4~ Vi A+ B:3—3.5L/45y, Wi @7 H (3—>2cycle)
2018/1/23~ REA - B:3.5—3L/%
2018/3/18~ PEE A« B: 3—3.5L/%y
2018/3/24~4/10 | Yl ARAl (HBAKDH : 27 Ly P —ilE)
2018/4/23 AE AN (BEfF/KHE : 700L) DF%E
=7 L— g —RHEIR
2018/5/3~5/16 AT I (JFUKAR & 7 k)
2018/5/28~ =7 L—3 3 R (24 IR
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2018/6/21~17/5 BeVeARw] GBAKDI » a7 Ly —kE)
2018/7/6~17/10 EiE IR (27 Ly i)
2018/7/17 A« B FHEPEEE

1-7. U-BCF &40 U 7 KSR G L DG M DRFEICHE & 72 5 KB ST O E i #t Ok

EOMEE, SEE, =2V v 7 HiEE) 2RFET D,

1-7-1 RIFEBTIEXEWO TEEBY LLFTOHBE OO 2 Bs LTz, Fiz. KEHEIZOWT
MatofE R, COD 2B L Tl DR6000 % W72 W\l E HIEIC L A MIEZBINT 52 &
W2 L7z, ZHUE. ZVE CTORMRUHE, BlGAHE D H T DR6000 (2 L 5 COD HIE 5

WCNTYXRRAONDRREEDRH T Th D, B, WMEHFIEOESGIT., ~1 7
* VKB T OWHERFIZ i L 7=,
1-7-2 KESHERICOWTIILL T LB,
# 23 KEHHEE
HE ST
KEHE AL i | BCF(A) | BCF(B) B
K

1 | kiR C — — — 1/W
2 | pH — — — /W
3 | A7 E5E(DO) mg/L — — — W
4 | ERREE u Slem — — — 1/W
5 | ek 3 - — = W
6 | BIE NTU — — - 1w
7 | AR SE Bk H(CODG) mg/L — — — 1w

(L7 Bk 2R BE(CODwy) | mgll | — - - VW
8 | E260 — — — W
9 | TrE=THRER mg/L — — — /W
10 | mAHEEIEE R mg/L — — — /W
11 | HBEEH mg/L — — — 1/W
12 | BfF~v mg/L — _ _ W
13 | &AFek mg/L — — — 1/W
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1-8. EF 1-7 DKEOHHEICE X, B HHD CP IR L TE=FV VT ITHER

BEififeE 217, JFOKE N U-BCF AABKIZOWT 1 ERE=F Y V7T 5,
1) ARIGEN LI LBM TOHEMFREIZOWTIE, LLTD B0,
RBRHICOWTIE, 16 4)—9)ITFik L7z,

# 24 T=F Y T ENEEOE R

e BRI RE 4, i %F R
=
Re—F 3 o : 1-6 4) W 1-6 4) Z
SR/ SH
A 7 > No2
INA T . 1-6 5) &M 1-6 5) &M
VI SER/AT TN
77— b
7— bz . 1-6 6) &1 1-6 6) &
KB
Ty =
VA= . 1-6 )& 1-6 1) &M
VISER/AC oW
. FTLT 4
FLT 4 A 1-6 8) & 1-6 8) &
VI SER/AT TN
_ . T4V
FA4T W ) 1-6 9) &M 1-6 9) &
VI SER/AT TN

2) ARIFENZ LI END DB A~OERIFEIZ O T, LR &R0,

CHIET — 2%, ml, FAKEAENDS A=V TEMNEND, ZOT =X ONE LML,
MEIZIS U THRZHEH L TA— L THERELBZ, MREZITRD E Vo T EX%2 D R
L. Fcli 721 RS OME, JFUKKE & O U-BCF O BRI O HHE 21T > 72,

- BAKBEAEDOFAKKE, U-BCF EFEERILE O 2 A MEN R H7-D10, KA
bl LIS GEERET 5 Z ENBEERECTH o, Fo, oliERSE LS KE
INEA~D FESEFEARFOREJF NG, EIRRIFORFHIBR LA & 72 5,

« A T 42 No.2 KIBAFE, 7 — B 4 OFEEDRPUTIZIZZLE LTV, FED O 3 DTS
ONWTIE, EERSME TR T 26BN H o727, TO®ROBM T 0 —7 v 7K
(2 AKIE AT U-BCF FERESEBR S B IR O FE DK Tz 2T, BRIFE L ZET 5
KoK L=, TR, LLITO LB K KEAEOEIRRIRN S DTz,

T LT 4 UAKEAH  FUKOEWE. 7 oS T ENERICE IBBBAEITL TV
7o AEMERDNEEE D LT WHIIZ H o 7o, BT LUEH#%, RefRdE & & b ICiiE LK
Tl IETENKRELI R EHMAE L THEIFTE T, WENEERNIZEEE > T
LEEZONTZ, ZORETIINEENKRESIETT D, 20D, ka2 nET
X182 HCTH-7=N, 1 BIBIZT 2 X0 R Lz, £, KERIERE L 0 LR
MM U, ISR ANGE E » BRI se R A2 8N4 25 X 9 ic Lz,

< I 7=V KEAE L FUKKEIZRIEFTHDL L OO, FEORRFELORERERICL D
EWHARE KT LTV, THUBNEHROETVICE D D0, FAKEORRIZLD
HLONRATH Y | AR AFE ORI R Rl 2 3% LT,
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« T T KIEARE  FUKKE A FEF L
AUFRE S K N iR 2 e zif:tﬁfzoﬁ b, Fo. A T UAKEAME L FEEICR
KD DO MEWED, FAKICZT L—arr 2 TAL9CiER LT, FOREE,. U-BCF

DIVEZH R DI

HER L TUWho 7z,

R

HOBERE R TIHME TFHAE L < U-BCF

3) AJHENCEIT DAL N U-BCF ALHKD 1 EMOFE=4% U » THERIZHOWTIX, LT

DEED,
& 25 WEERER
BALREE 4 PR (0] C/P ffl D ¥
NH3 D-Mn COD
A 2 IKEAE 69.0 64.0 28.0 | HIfFEB Y OFER
INA T 2 No2 KIEAHE 72.7 64.0 285 | HIfFE B0 OFER
. T Y JEE W D Y iR (NTU> 100) (2 R &
77— b+ KENTE 62.5 41.0 46.5 D R C T 7
77 = KEA 48.0 62.9 404 | MIff LB OFER
M OBREZIED Y
F LT L AKIEARE 64.9 65.8 21.5 (COD FRZEFROHFHE 30%LL 1)
i K CHER L 72
HHEEM ORI ZIED Y
T4 U U KEAE 44.1 59.7 21.9 (COD FRZEFROHFHE 50%LL )
ik CHERE 72
(&)
LM 91 81 16 TRV K D SR E
INA T F kEAE 78~87 | 54~70 | 18~25 | B L \F¥EAKIE O FEEE
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1-9. U-BCF iR % AIEEATHEDORE IR b, T =T a R MNIHOWT, BARIER
D KFIE L B L oo, RET S,
AIEICB NV TRE LR E R MCOWTIE, LT EEY,
¥, FTROMEEHEEIZOW T, R OHTR - BUKR > 7 ORUE - fii7eak i

DOERITE F 720,
# 26 U-BCF figk OFAR - H1E - RE2 A b
ALPR B MEREE
il A% ES K & SERX
e i R S| 0 ooouspy | e
g3 YA T . Y 1 R Y 24 920 YRR
R—F I N Tan Hiep 300, 000 ay))-p , ITV—y VR
INA T F v Hai Phong
INA T v 20,000 | z2v))-hi& 2,047 —
No2 /KIEZ No2 =
T—kF 7o b Viet Tri 60,000 | av))-piE 5,782 | itibih
— 1 ri s —=Ma , DY
IKIE A ¢ = 7
. 77 = - )M 5,782
V2= - Dien Vong 60, 000 ) ) -hiE , -
. FLT 4 A .
F LT 4 Y-Y 6, 000 569 | T7L-vaviEk
7 K en (a2 }EY) e
F 4 H TAEFY Cai L 4, 000 SR AT | 17—V
7 ai La , —y3y3
KSE AR Y (a=y 1) o

T2, T =T aR MIonWTR, A TUKEAMEOEEERERE LT, BT
DEBVRE L,
% 27 U-BCF fagk DIEEREHE [4EM]] (SAWACO DEA)

] i Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kw) Time
(kwhlyear) (VND/KW) (VNDl/year)
1. Intake Pump
26 2 8 h 151,840 1,675 254,332,000
Capacity Difference
2. Washing Blower 37 4 150 min 135,050 1,675 226,208,750
3. Operated Valve 0.4 20 15 min 730 1,675 1,222,750
4. Lighting 0.1 20 2 h 1,460.0 1,675 2,445,500
Sub-Total 289,080 484,209,000
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VNDl/year)
(year) (%) (md/year) (VND/m?)
1. GAC 1,268 15 7 89 17,750,150 1,579,763,350
Sub-Total 1,579,763,350
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Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDl/year)
(m¥/day) (%) (md/year) (VND/m?)
1. Mechanical Operators 300,000 100 109,500,000 20 2,190,000,000
Sub-Total 2,190,000,000
Total (VND) 4,253,972,350
Total (USD) JICA rate: 23,235 183,085
& 28 U-BCF MEEREAR DIMAIEE [£F] (SAWACO D5E)
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m3/day) (g/md) (%) (kglyear) | (VND/kg) (VND/year)
1. PAC 300,000 16 30 525,600 3,280 1,723,968,000
2. Chlorine 300,000 6.3 31 213,854 14,200 3,036,726,800
Total (VND) 4,760,694,800
Total (USD) JICA rete: 23,235 204,893

PLEORER R LY U-BCF ®EAIZ X 0 ER O EIRE BLE A 183,085USD HEN4- % ¢
DO, FHELEN 204,893USD HIIK S5, At & RIkE. MR HOIEMERIZOWT
AR Z N 72T R D ATRARE ThHIUL, S HICEIREHEIIHM T 5 RIAATH D,

F7-, MEHICBWTHREBEO FIEICLD, UTFoEBniRE L,
3% 29 U-BCF ffigk DEERE T E & I HIBE [FE/H] 0 i

AL BEEEE EELEIRE
BRI R 44 K4 TG
R 7 (m3/H ] = [USD - %EFs] [USD - 4ERST]
N T F v Hai Ph
o arrhong |\ o0 000 | avsi-hys 14, 049 22, 858
No2 7KIBE /N No2
b Viet Tri 60, 000 | av))—piE 38, 201 49,203
1e ri N M= R y
KB =
Sengr: URST: 38, 201 30, 442
B A Dien Vong 60, 000 ay)) -G , ,
FTLT 12 i
T Y Yen 6000 | P 9, 031 5, 082
G A (2= ME)
TF 4 T Sl
7 7 Cai Lay 4,000 S 8,312 6,577
KB (z2=y M)
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1-10. FFR1-8F=F VY V IFHEBERONI9RBEHEFICESE, MNGKEFHEREIC U-BCF %
EEICEA LBEOERE - BitEEEET S,
AIEENC I T 58 I T —FOEMFERIZONWTIE, LT LB,
# 30 EIF—HDOHEMFKE

A4 RELREE R 44 PR R2GES
YA T 20174E2 A 24 H 2017410 A 17 A
73?‘—‘9:3‘/ N e ==4
SR/ AN ey ey
A 7 2 No2 201747 A 14 A 20184E 3 A 22 H
/\47j—~\/ N e fofe ==
VISR ey Ehi
. AN 201747 A 12 H 20184E7 A 17 H
KB N ey S
V2% 201841 H 30 H 201849 A 11 H
77\‘/::/ . i~ ==
KB N ESyi S
B F AT 4 20184E 1 H 26 H 20184E 7 A 19 H
FTLT v . eer .
VISR ey Ehi
3 ) F oW 2018 4E3 A 19 H 20184E9 A 7T H
T4 . s .
VISR Tt Ehi

1) YA ITUKELE

s PERESIZB W TIE, ARJNCA 7 Y= 7 FURINC 2 R EAEERZ £ L T\ 57
B, FORER GO THE L.

s YA TUAKBEALIE, ZVE TOERTH S0 & 72 o 72 U-BCF FEFEFEREEE O H<°
KEDOMBREEZZET, ZOfREE U TIT o Tk R ESFRIC W TEB L 7=, U-BCF
BADORHRE L TWEZ ey FHKBOFKTH LY A TN OKEDORHIL, ¥
FRRFZE(DO)AMEVY, pH MEWZ & T, ZDEOIC=T L—ya &1 5, JFAM oM
ATH . HUERZ FKFEICBRAT 27 EORE T o7z, Fo, KIFIXEHEDIEE b
TLTEY, KEIZERELTWIEENOEH SN EEMEIC XL D L Bbh 55
RIGDFE D DSHFE Lic, ZOXKE LT, FUKOBEAKEE L LT 5, IHEROG Y 21K
BT DU T EORR e E 21T o2, DX 912 U-BCF FEiFEBEEE ok, s )ik
DT LY, U-BCF DXL LTWAT v E=THREHR, WE~ T, AEMED
VBN ERIE, A T o U AENED T v R K T EME L 7 FEAFER R LT
FREE L 7poTz, YA TUAEAIRIE. 2O D U-BCF H A% O F M & O D
ARE ATV, ZORFIT 80,000 KL LR LTz,

« F—2db i, BRI R EZ B E 2 T U-BCFEAILE ) BIRAIAIE: & LT, fAKkke
KO B Ya 22 AR L, EARAEEBREORZEALEZHA Lz, 0T, REBRICE
W AT T Fl 2 OFRPRIZR L, HEEFRIC LD pH 2@ L Z iz LT, 7 E=THE
LEHEDOMHRNFIIT L A EHBLE RIES o722 L TUFEKD pH G 8130 B
WS IRIREBRESRE LT 7 L— g VSRR R SN0, kAR =%
N —DIEEEMZ D% - Einzd BIE T2 E0NEEEE X, FUKEZEWEN S HAR
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W TFEHED, SGRMEEDENEDREEIT ST,

« F—2dbTUNIE. U-BCF OffiE, AL i COBAZDRELZEIUTHE 9 S, B
FEHESOERRE DR EMREEZ /R LT, BIZHX b Xy 7VKS~0 U-BCF & A% |
BHEE L TR 23 EHBEECTHDZ LERLT,

NA T VKB EREE A EA I TV D BNk T U-BCF ALERZh 3
ZRUTHE O Tl T B OB A © 10-15%, HE3E : 20%) &R L7z,

R A T IKEAED Y CRERED AR DERIR L 72 BAK A SINE IR L,
LUIT DX S IZik Tz, YA T KEAFIE, U-BCF FEREFEBR & WATL CTAR—F IV RF
XV VB EREIT o1, B X by TR BEUK SIS RS TR &
o TWH U A ATKDEKIZ, AV TEBRENTE RN E -7, LML A
U-BCF B Tl 7T0%FREDBRENARE TH -7z, L, Bk, MREHE L4 v
JLBRIZ b2 EIX D DM, X by TV KIGIZIE U-BCF 28 A L TRk KD 2
KPEEZEELS L, BIZIZ R a2 X 2R L -2 KOfE 2 BR LIV,
A%IT U-BCFE AT TEIAEH /I L TRV A THETZ,

s AW TIE, BRIV A T AKEAHY D, E 3 WEEED L WEDBAR
JCA 7y =/ FCTEMB)DERORBET—XDFELDERE LT,

s F—2dbIUMIE. N FE TOERT — X2 X DA OEERSM: T CTD U-BCF OZhE%
F L, EEIRSE, BRIERORE L TOFME T TOREDIRE F LD, Z Ok
FEALTUNTT CTORGEFERR, EA LTV 5 FEHMzE TORERET & g LT KRS S Ok
BNREHT L, 22 MHEER L, Zhickd &, Y1 U /KEAETO U-BCF B
BT, T = T EERRFEITH T0%, IA1E~ VW 1K) 65%., AHEME 1L 30% & 7o T,
ZOBRERIT, A T4 U KEAETOELEEBROBER ENZIEREE o7, ZhiC K
0 YA T2 AKGE AT OEK IS O TR 213K 30% K32 & it 7=,

« RN, U-BCF O, LN T U-BCF D itk J ONEERINIL., iEiaftE & 2 Ol
B B2 Uiz, £ AL i OR F 2281 5 U-BCF OFERB ORE 2= Lz,
cWHEZ EFE L TOD A 7 4 VAKEAEN BT, LT OEBRK RO RSN, Elik
ZEANL TWDE LA EKETO U-BCF LEZ BT, 7 =T E%EH% : 78-87%. I
ff~> 7 : b4-T0%, HFEWE : 18-25%, F£7-. /~1 7% > No.3 /K U-BCF Eik
FEREE TORMBETIL, TUET=TEEE  77%., BRI~ 66%, AHWE : 32%
Tholz, 5%, JICA BEZSETOEAZED TWDLT » XA U HKE1E.2018 F 5
THEERMET D, ™A 742 No3 F/KIGICIT 2018 F52DE A%, B AN E LTHRU
< 2018 F-DFADEEZ L TWD, T 7 A > FEKIGIZIZ 2020 42> 6 2021 4FEDEA
INA T F THOZE DMOEKIFIZ 2020 H2>5 2030 4FFE TIZT X CTEAT HFHHETH D
EREFLI,

< YA TUIKERFEAS~D U-BCF H AL, A 7 4 U AGEAFED X5 72 JICA 12 K 5 IEE
BB L1372 5722 ALTUNTIMRFFT 5 U-BCF i3 A &b K 5 72 & ek )i
HEOBRH, BROMANEEL RS, VA T KEAMETIE, WEEZOFENRESH
TWRWR, FEL2RUNDZ ER]{EOTHL 2oL, BN EFAKER T, £
DEHE=® 7 Z—ThHDHMALIMN T A —% —F—E Z(KWS) & i, AADRRFIEESE D
CErBlLE TG B F M E (HOBmWA > 7 Z iS55 v e F¥E) | ~o
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HEE L7ZfER, B o722, KWS DNEHFE TR L U TATHES K THICEEBIBD
T2ODOMHSEZRME LT, 2Nk, iMoo ey 7EKEG~D U-BCF D4
B EE R BETELIER EORTEHT O OEARFGRELITO L ElroT,

2) A 7> No.2 KEAH

- PRERE SO FRTHEICB W T, BB RO EHEZE N AL LN & Haiphong2 Tz
BIpoTWale®d), b I L 0T — X2 OMEREIT- iR, EiiiE ., 5607
— X DIFEWEERINIE D o T,

- PEHERICBWTE, EIREYENOUTO LBV MERH -7z, OFEENPESIL
&UBCFA®EK®L*ﬁ@E¢6’k LEAEENRKEVWEEDbNS, @U-BCF %
AESEBRAEE TR Z D AT 72O DR T OEENRS VY | ﬁ%ﬁ%%bfm&woﬁ%
_mi%%ﬁfé BUKR Y 7 2B #2570 EOR RN LE, @Em%mﬁDw
RN FEE o727, xfKE LT U-BCF ~Dig/kafE1E L, D32 &Iz %%EAL24
REFERFE LEZBRE LT, 2006, EEAR 7T D32 #3s Liz,

BEHYENSIIUTO LB OWENRH - 7=, ONHS3 7% 58~66%. D-Mn:53~56%.
CODMn : 30~36% CHERNEFFIZALEE N TE T D, B LRESNTND Z L2V - 72,
BIRHNC A K0 BEDIZ S SABZNR D G, Z O TEERAE O E S 25 B #5735 10cm
FWZ EITkaEEBEXLND, LML, RURINEFEKE T H A 7 4 2 KBEAET
VAF KRG TORBRER LT 5 & HIF LIERERRHF LN TN EFHE L
TW5, Atk FIZED D EIRFMEZREFT L2V,

[Af L7= HaiPhong /KB Mr.Dung 7> 5., /A 7 # > No.3 /K5 T [AlkE 72 525
Z QM L CWTRHRIU X D 2R 215 T 5, No2 T U-BCF EHAIZ X - TZhEN
+oabhEELZBEND, HOFEVIZ, Eo N \FHAKETHRONTN, RENRH DD
C HaiPhong ZKEAFLN O IHEZE LizV, 5140 6 11 A TiEls, oirifiss 7 +— KA
v 7 ERT, BREFRF ECHTTUYToTELWED I A FRBH -T2,

« F— 2L A B 1%, U-BCF OMEEE & GEIRGE 23, S RIORRE AT, FEEREE
A,Bk%ﬂﬁ@@ﬁéﬁ%%ﬁbfﬁ@.A&B@%f%@%i%@ﬁﬁ@%é@m
W, A L ITIaKEEDEWNAEZ LD, 3 H 30 HHiE/KHEE %2 A #i1E 3L/min.
B #5013 2L/min (ZRXE LTz, £OREREZ RS & @/KHEE % 3L/min @57 2L/min XV

PRERITEERANTK 30%E TFLTWD, > T, AB ZEDE VT, W/KHEE Tlxe <,
%Emﬁ@méwgwk%ﬂéMé&ﬁ%Lto
c IRWT, HIZK 555013, U-BCF EFEEBRIEE CIXSEIDO X 2 et A2 325 L

EEZ D, WEH OHERFE L CIXEHITE . %@@%@%ﬁé_ HL—2t L
RN, FERFCEARRC, EKEOERERELLTHOL DL Ebhd,
- F7z. WEMEOFHHIZOWT, —DDHE OHNFAK & QUE K Clfilis L7-REL, JE
A, WELOE Y E#E X DO R[REME N EV, WLBE S SRIE B 3L L CUWD D REIL, JEER A
ﬁﬁmn“éz%im%é

. BREWEOBREICHOWT, dEdiTIE L B AA. BARDKIEIZEBWT U-BCF
@@ c@ﬁﬁéaaf%@ Lth b ERERBRIC L > TUELR AR L TWV-oTIZL
W, BPRIC, REEALEE - A U AEMEIR & D 3 A N HEREEIZ DWW TR L 72,
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- GD D#&b Y O 2018 FIEKGOILREIT 5 TE T, £ ORHZHfH T U-BCF
HMAEZEZTND, SETIERBREAR, AILEM & 5K « WO TRO RN T E
LTW5,

Bl 2 d VD TIE, BRI OIEERIC B 595 A 7 o L No. 2 KIELAFEDJFAKKE I,
DO VI 7. Tmg/L TEMOEFEIZ A+ TH Y . pH OFHMEIE, 7.4 T D-Mn OFRED
B2 72 DI < W, B IR K T 39, INTU THEMER OFEN 2 151 5 1F Em < TV 29
U-BCF OEIR I ZAUE EREETIERNEEB 2 B D, EHIRGMFE L CGRAGHE DT,
TR OELETE (AARR, X ML) | FEEAEE DY DU TH & IR 2 FE i L 72
& OKERRZ FRiRITR Ui, ZOREER, JFRKOEAEE I TFRENRICKE 725
BT E Z 20 X T ABOTEPESR T D-Mn THASR X 0 BRERBESEVFER L 272,
« L EOFER A S NH3-N, D-Mn DOREZN I L ©1Z 60%LL EZ7R L, U-BCF D EffikiE A
R B D L OFRERPE LN, Lol JBIUNTH ETAGERSC A 7 4+ L KiE AR
LT D L MMRDTH D, ZHUTRIRE LIoKERBRGE, 770 7 KO EE -,
AREBRT T v MIFUKOE Y AN E GRS LTV D76, ilKER R ICK
TT22EnbHrRLBELOLND, YW TEOEBRMMITKT LN, 4% LIEL T
7T b OElR & KERBRE Ak L TREEL TV 2 & TS 74> No. 2 KiEARE

EE L.

(GRS & BFD)
Removal ratio on each operation condition
2016/12/15 2017/3/30 2017/7/14 2017/9/6 2017/10/23 2018/1/31 Total
Column A B A B A B A B A B A B A B
FlowRate 2 2 3 2 3 2 2 2 2 2 2.5 2.5
Aég%%ﬁd JP JP JP JP VN1 JP VN1 JP VN2 JP VN2 JP
LowerPart Wash | Wash Wash
Turbidity | 15.2 | 18.7 | 425 | 44.9 | 278 | 339 | 29.0 | 236 | 28.8 | 196 | 27.1 | 16.2 | 28.8 | 27.3
CODMn | 28.0 | 249 | 304 | 36.1 | 155 | 22.0 | 130 | 176 | 109 | 20.0 | 147 | 285 | 19.9 | 27.0
E260 313 | 299 | 421 | 468 | 199 | 234 | 176 | 235 | 12.1 | 188 | 18.0 | 20.2 | 27.0 | 30.5
NH3 728 | 739 | 523 | 56.1 | 385 | 459 | 679 | 70.2 | 579 | 618 | 65,5 | 72.7 | 61.1 | 64.1
NO2 55.0 | 38.7 | 62.4 | 46.7 | 46.3 | 505 | 745 | 53.9 | 56.1 | 56.8 | 61.7 | 61.7 | 56.9 | 49.2
D-Mn 46.8 | 47.3 | 58.2 | 60.3 | 62.7 | 73.6 | 519 | 62.7 | 31.4 | 51.9 | 47.7 | 60.0 | 545 | 615

3) 7— b AKEA

s WMERITBWNTIE, EERRIL, AKREREBRE R ICOWN TR A HYE RGP LT, WIS
A JFOKEE )3T < BEBIIEME R N GE £~ 72720, T =7, D-Mn, HHEMHORESR
PMET LTz, 207D, (MES FEEE 2L Clifra U, #5/. 6 A 26 H LIRSS
I LT,

- [AlJi L 7= HaiPhong /KiEAfEMr.Dong) 5D 7T K34 AL a A ke LT, L FD%
ENRBHoT, KEZBEIIKEOSEETHY | OB L b5 NH3 X° Mn OFR
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FEMPMER, XK & U CTbiit 2 1&E %5 . U-BCF Z bt OZ IR E T 5, ik
BEOULE, KD DBUKFIEDORFE1NE 2 b, COD OFrZE#RIT HaiPhong KiE
DXV EWEEZ R LTV,

s F—2IdE TN BT, AKEICEI LT, BCFAEEE, JEMER OFENC K D JFK & OBl
PREICH LEETH L Z &, WENRKEREEL G 2 28R, YeifEd - R SE
HR FVEICOWTCRLA Uiz, F7z, ML - 4 3R & O A NSOV CR
L7z, Flo, BfE~ U OBRERMIV, ZiuE, YKo~ o T A REDME
<o B L CW B HIE 515 CTIHRTR EFLPH O~ > B 2 OJIE A3 R TRl EMIZ N T
YERBLNDZ ENFEKNE BbND,

(Fr&) 2R, EiRE L KERBROFERICHOWT, ERIVE L F—2db Ul E O T
EHOBEN 9 £ Do T W, F— A AETUNANEEEDR L 2 o 2R LT
Rhnotz, Fio, KERBRCIX, HYEEN~A T AMEZ HTE0E L, BIEM O
ZELSEMEINTELT, 5%OKRNEZ L AT SERZK U, 77— br/KiE
ANETIE, U-BCF FEREFEBRILTE Ol - KEABRE S FZ N Y a VEYEICEAL TEBH
T F—2 AU & DBE IR OHEDOREN T TNDHZ EBREKND—2THY, 4
%, F—2dbIUN BB AT L2 LT, BRIEICE D -V, KEITBE LT,
BENEN EN—FORETH D,

4) F AT 4 VKB

CWERIZBWTIE, PIDICAKEAEOMETHANS V| Fi T, EIRIL, KER
BfE RIZOWTHE R HoTc, TOHRT, WENEWI & & FKDKEDHEIEA T
WA DITTEMERAGTHEE V0T WEEZ TS, HABINETLIEOREL LTIZL
W, E T, FEEEEAS NS W ETHEEDR Y BEIETHD T, ARORE A TFIZL
TIELWEDEERH -T2,

GEARKRIR & 2R
Removal ratio (%)
Before Oct. Oct- Dec. After Dec

A(VN) 10.1 18.3 21.8

CODcr
B(JP) 19.7 28.0 30.9
A(VN) 28.7 63.9 14.8

NHs-N
B(JP) 29.8 61.9 20.0
A(VN) 57.1 68.6 39.7

D-Mn
B(JP) 60.0 69.0 63.8
A(VN) 39.3 60.2 30.0
Turbidity B(JP) 21.8 38.4 32.2
R(Ave) 37.5 45.0 59.3

s ZHUSHK L, F=LdE D O R > TR Z DO LV MK BN ANLE L 72
DB RA DN D% B D120, IREMORNIHTRE 25 E L TRUKBEZLE
NSRS D K oIz Licwy, BIC K D560 X EMADEARHIH R EZRE L2, §50 &
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AT D - DICEAGHE % 3Ly D 35U B 2% oaE % LT, FEhEkE Kx <
THCRBRESEOENOAT e Y 27 FTIHREETHDL Z L 2HA L, EiRoRIL,
TEPEIRE OFE 0 ZfEET 5 7o O ele H ik B 2 I-RsOBRER AR LTz, 10 HLENT 1
[R ACL1H A7 12 AFTIE, 1R AT2H A 70, 12 ALK 1E/H T2 %A
IV ETH D, FHO Turbidity R(Ave)i., JFUKEE O 2=,

PR EEEZ THBREDENLE LW D, Z0%, FAKENLEHLRNE D
WZIRETE ORI 500L O & 7 Z 3l LT, WKEEIX, L3006 35L571 BTz, %
7o AWFRIZ 5372 DO ZiED 72 DIZFUKMCT L—ya YRR LIS, 2N ET
IXBEIR ChHoTzl2, HFT 7L — g 2758912 LT,

5) 77 v=rKEAR

- MESITBWTIE, FIOICAKEAEOBETA N H 0 | IAKRIE T EHE CME L X<
L7z, N UiBORRBIC L D HKEIZZED 508, By — X EZRUSOZENK
TWNWZ ENMEEOREN D T,

cRENT, ERIZOWVWTOMEICE D & FUKIT—RANCEBEN ERT5LE0HY |
TEMEROFED DR SNT=720, F— AL S OFF/RIC X 0 EKEHE % B w7,
Fio, FEEEEOLE, Vg, SR O TIEOE T LT 572, FK pH BMEDH D70,
INA T F VKBRS DT RS, A THMES A BRI L7223, pH 28 A Leh
STz, 1B THRE L,

- 2kt Ly ABTUNT ETFOKE RN & IEPER DFS D ZART S 72D OXRIZ LY
TROLEBY | BREFENRM EL TSI &, pH 237 LL T (Ave. 6.89) D72 D-Mn D%
BNEOTHDZ LB L, ERERID, BRERIHHLVEWVEE o7, ]
KOBKENANZETHDHZEN—FEDORNEEZOND, TOHERKE LT, HKREAR
ROBUKENKE <, £ I H/IMEOEE C U-BCF FEREEBREEE IZJFUKZBUK L T D
& KIEFKRG~ORUKEEZ —~HORTIHIEL THDL 2 & [EERNRDZ N L7
EOHRBIC IV BEAKENEE) L CTLE LIZAAHSEN G LW M STz, EDT
B, JFKIE ORI AR 2 5% L7,

(EERR & BF)
Removal ratio (%)
Before Sep. 5 - Oct.13 -
Dec.11 -
Sep. 5 Oct.13 Dec.11
A(JP) 16.7 41.2 40.3 52.6
CODwn
B(VN) 2.1 37.2 37.8 31.6
A(JP) 19.1 24.9 375 62.9
NHs-N
B(VN) 10.0 18.5 40.3 51.8
A(P) 49.0 46.2 32.9 52.1
D-Mn
B(VN) 36.5 20.9 18.4 52.1
o A(JP) 8.8 8.2 27.9 11.8
Turbidity
B(VN) 7.8 7.1 28.9 15.6
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Ave 11.3 11.9 10.4 132
A(IP) 29.1 12.9 13.4 33
B(VN) 16.5 11.4 13.4 2.0

T-Fe

6) T A4 TUYUIKEA

s WESIZB W T, PIDICAKEAEOBETAR &Y | 2016 FIZAtED) b kR
(g o7z, KRS/ INREED DA% < 20,000m3/H & 30,000m3/ H DK X 22 K508 2
N2 2 HETH D, NFEBRIIEEIC L 2EENMEEORENH - 72,

RN T, YD OEFEERIEEER, KEOWMEICL D &, ERGERZIIRE
NRDBH NS OO, JFAKENELS . BEEIZHIRDETE - THRKDOEKDFEE D
HWETENLRD, ZOOMHEEME, 10 H2v5 12 AIZEUKIID A Z A )1
X B EEMX O FEEREPEKIC X 0 iGEA a2 & kR E L TF—2adbIuN
22D OFREIZ X0 PR OB, IEMER Z B Ui, T dos, K ey
INEDRIRIZ L KNEN BN oTo e OMENH -7, 10 A LIEOKEEALRFIRT L
T U-BCF XA, LBl 2 T UL LW EOEM N H -7,

- ZHUCxF L, F— AU o S BRI IR O FREHEAK . BT 5 ~—27 > Rk
ORI LV IEFEITIHFEPHEATEY . 772 MEIRICH LU TOMRE2ED 5 L O
B, ZOMRRE TRIOR LIz, EHROFED DB RICKRE S EELZRIFTTEE X
SN2, EAKHED EH(10 A 18 H 3.0L/45—3.5L/4)) FEBiEEdE, vevemidk - )5
EOZER (11 A 30 B), 1EMEROIH LYEHF((0 H 18 H, 11 A 30 H), #AKEE (3.50L/
573—3.0L/53) ICAEEQ A 18 H, FUKBENMET Lz729), AHEMEORENE < DO
DWHENZN DT L—a U EBBO A 7 B) L7z, F72, l/KEORER & B
D 7= O JFKFE DR BT R 2 3% & LT,

CEHR R & 2R

~QOct.18 Oct.26~Jan.11 Jan.18~Mar.8
A(JP) ‘ B(VN) A(JP) B(VN) A(JP) B(VN)

Turbidity Raw:66.8 NTU Raw:70.2 NTU Raw:37.4 NTU
CODwn 15.5% 7.4% 3.0% 3.0% 23.0% 19.4%
NHs-N 35.4% 40.8% 11.5% 15.4% 39.1% 42.4%
NO: 44.4% 53.5% 72.7% 73.6% 80.2% 84.5%
D-Mn 18.2% 13.2% 22.5% 15.8% 50.3% 46.8%

s VL EDORER S 10 AR S 1 HIZHT T RER O /K FHEEEHEKIT & 2 KTER)HKE
DEALIZHED BR2 IERIC BT D3R 2T > 7oy, B RITR, LarL, 1 A
LA, FUKKE AR T DITHEVIL BRI A B L T D,
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7) KEWEDHER

BT COFEHEORER, SETH TITFRAKEN R D OO, U-BCF 12X 5k
EEhED ATV ETFAKER., A 7+ UAKEAE L VRS, BEL TV,
A 7 %> No.2 KIEAETIEL, B2 L TR CAENSEUK L TWAD A 7 > No.3 i
KGZIEBWT, BARINA 7 o VKBRS T o 7o FZERAE R AR TERE LD 10%F2
AR, BEL TR, ZHUIKERESE, 77 07 KOEWIZEDHDTIER
W E DA T F VKB G O A2 T 72, F—2ALIUNE, A 7+ v KE
A& ST AAR T OFERE OBLIR 2 TR A L, L5 & 72> T 5 NH3-N, D-Mn
KT CODMn, NO2-N ([ZOWTHIEFED RE L ATV, A 7 4V AKEAMEDORE
IZEABTIKE DO FBREICB WD TNEOBEFE 2K L, FRNAIEL. NH3-N Ol
EITET. A T KEAENRFERL TWDE, ZNETOHEL VSRR AT —
EIZEE D-Mn 1L Z vk TORGE HIED RS, CODMn 1%, INEVLEERE DF5 E KR -
RFH D RSF OfEFR . NO2-N 13X b Ak alBR L 2 B H (IR 3 CHIE ATRE) LT
%, CODMn{EDIBH DD + — 4 — N2 ZEALTE LT, MEAGRICHZ BV T H
LTCWAHEHHbH Y, 20X ) 2ERRICITIMAROREHBAEKE L, 5%, Ak
BOEANE LT, 777 KIZONWTIE, WTFNOHSHIZH B ARDERE T
WA LT 2 K BGE B B A SN TR LT, MHREEBROKEMHA L TV
oo, EEREPNIAR MKEFEHTHLOICHEE L, Ll A FKbRET
FARBEFERDFEEO—RE LTHERITEL TWDH HEDT, N 74 U KEARIC X
HE, WER—ELTWARNEDZETholr, £ T, FEBREIZAR LK E A
FROK, WA T VIKEAOZEE KO LI ZIT > TH BV, K48 CATAHE CThe
W7 T 7 KEPRE LIz, A 74 P KEAEOEE T ~OFREFE I T L
BYFEmELT,

£ 31 NA T & VKBEARIC X B KESHTHHE

No Date Water Com.
1 Apr.16-17 Phu Tho

2 Apr.19-20 Hai Phong 2
3 Apr.23-24 Nam Dinh
4 Apr.26-27 Quang Ninh
5 May 7-9 Tien Giang
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2) BRI 2 120D EEN : U-BCF Z 10 L 72 K ALBR B AT D 3 K T
2-1. 6C/P DKENHEREIZ X L, U-BCF DA Atk - B KR OEHN TO U-BCF &4+l
U 7z KB 5 EICAR B ERRN D7 DR Z ATEB 2 Eifid 5,
ARIEENZHONWT, FEhFERIILLTO 80,
£ 32 AR AIEE) O EMRER

AR i BAfRIE B4 AH s NI A
R—F I T A T KEATE 2016 /-4 A FR)FEHE | 14 HIH
INA Ty | A T 42 No2 KIEAFE | 2016 428 A FRIZENE | 14 HIH
7— b 7 — b+ KIEATE 2016 10 H MH%EM | 18 HfH

gy r=y 7 7= KEN 2017 -5 A R)SEhE | 15 AIM
FLT v T LT 4 KEN 2017 4 3 A BR)FElE 16 H R
T4V | TP KEAR | 201746 H MR | 16 HE
B OWTIL, 14 125da Lz,

222. BE=X V) VIR RORBEEZEE X, 6C/P OABHEEMEICKH L, U-BCF %iE
DABENZET L/ EETT ),

AJHEENZ DWW TIX, U-BCFIZBAT IR F 72T T, REIX M7 U=
> 7 AaX b U-BCFAEE 2 A LT BROA MM « B2 L 1-9~1-10 ([ZFEdk D & &
D AREANICET 2R E &21T o7,

B, REEOIHEBIMERHEE DRI E TTH D, A I U IKEAFIE R EHT
MOFTHHBEAKE < BAILANT 72 S DICEEN 2 Hi#EZ ED 2720121, £V
D@ WT — N E L lpoTz, 2T, KWS DNREEA M F LN EZZ T, &
HICHKEEE DO E OV 2 920 L. U-BCF B (i1 ) 7= e A G H 2 3 E L7z,

LRSI D CIP DKEFHEED T A MIHOWTE, LT LR,

[{BEicxtd 5 CIP oAEEZED 2 2> ]

1) YA KB

[V 4 v2F]
 U-BCF DN BN TR TE 72, SAWACO (T & - THANIC KR E R L 72 D,
« ZOHEAITIE SAWACAOC D E M T, AREZEBSORE - FEEbmZ L TWD,
- SEOHRENEE NRZBESIZHRE L, RORT v 7 CARZESOERZH
TN LED TN, JlEREE F— oAbV O 2 BFEWT 5,

[ Rl
CFRICKEKRE B A G2 DT =T RRER, RF~ 2, COD ORI K E 72
IR ZRIET D 2 L DGR ST,
« U-BCF OEAIZ LV BMOHEEFERE 2 A "OMEE L 725 L OO, 1FIE RO XK EH|
B EN S D LA SN,
- U-BCF % fii D F2BLZ A S flkfse L CHAE THL Y MLA~ 720,
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2) A 7% No.2 KEAE
[~ ]
- HIRE L TR ERSE RSSO,
- A% OEE L LT, 2019 4EFIZ U-BCF OEHBIMG A BRAE LTV,
- T TICTRIEEZNE CTHRET L TV 5D, SIEE EARGHIMIT 2@ a Dz,
3) 7— bAKEA
[Ty FaE]
c FHREOKGORFRTEDH Y, 5%, U-BCF DEA « EEFIEORT 21D\,
[ A #a#]
< ITVVEESE, U-BCF A L720Y,
- BEPEOHIZBNT Y, gl &kiE AARMAOR7) (ODA - JICA FfER) ([HIfFT 5,
4) FTAT 4 UIKELH
[V 4 &K]
FFEEBROFERIT, BIFHE (HaiPhong @ VinhBao L -~UL) £ THE L T 7au,
- SEIOGHTRAE B E 2, X DICEIEEFEEZ AT L CHEIEEREZ MG L TUZ LWV,
- HROFH LWET &2 ZIEL BEA LTV,
- ACE4 L LT 70~80 5 usd (MR {r# 55 J7 usd Z4r) 13 TX %,
5) 77 v=rKEAR
[ k7 Rk
FEREFREROFERIT, WIFFE E TREEL TWH720,
- SEIOGHTRAE A E 2, X DICEEEFEEZ AT L CHEIEERAZ MG L TUZ LWV,
BAEHNZ BUWDEER2ME S uiuiX, DienVong {%ﬂdﬂ U-BCF ZH-®OIZE A L7Z\),
- DienVong /K% TR WIERNE SN2 o 123856, M KG~OEAEZHET 5,
s A UERIZAAROHN A EAT D H ﬁ@%f@éo
- AOERICE2EAN (R 729 )5 usd ZH2R) HARETH D,
- B 2 Bk (15,000m3 « 2,000m3) OERTEH D,
6) T4 =Y UKEN
[Rrak]
- —EORENMELN, BEOERLE TV AMREEDT-, BEAIZFHMEL TV 5
- CaiLay ¥/K¥5 TS BICHANT R Z D, L0 mWIREZEFRFL T\ D
- MEKIG TIERDICEADMEL H D & E 2 5,
- 34ELINIC U-BCF DB AZ B L2V, 4%, AREZEES~EST 5,
- FWIEHE & LC. Cailay /K0 EFRICHRE KB OEFZRTEDH Y,
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7ok, KHETH T LM S LI b FEREFERBR Ak L TRV, 20184512 A 18 H
W L7270 — 0 7 F—I2B0nWTE, £0T_XRTCONET— 42 HELD £
L ARKE NI D EARBIIRR S BT o T2,

[/ e—Vr eI F—ItBIT2EKES]
1) YA FTUKEAT
c EBFERENS DO BRDTHL OO, MARIBRLRIEESZRETH 2 & THENR LN
7o FEio, WENEDORHIIL, FRHEEZET 2 E0MES 3L/ E T EF I THE
EREITET LARWZ & BB L7,
CEDTD, ShOKEEEAI~OXIR HE DT U-BCF ORI T L—3 3 VEEE A
EL, LEIONCUTEHT D & L,
2) A 7% No.2 KiEAE
- % D U-BCF OEE TH o RREDEDBHZT LN TN D,
s SBOFEAKKEEA O ERE 2 EETH L. UBCF RO T L—3 g VHEE UIBUKE T
DR RIEVE RIS 2 k32 L BRI TH D,
@ 7 — b A KEAE
FEIMNZF KRS m@E L R T2, UME@%’%%Mm@%%ﬁMET%a
B LN OKE IR TH D70, WMEEIZL D50 2 2 S0 K 9 A el -
L% %&ﬁbfw<_kfum$@@%i+ﬂ_ﬁ%néo
4) F AT 4 VIKEL:
- JFAKAKE OIEENHEIT L TR Y, U-BCF THEE LTW5D COD ICRESIND HHME.,
TUoEST ., BES U bELSEELED TH D,
o JFUK M OV OB FE CTEIEE D COD, 7T rE=T7I12X% DO DEEENZL  MEMD 4L
BV EE 7 DO D3R SN2 WL TH B,
« Z0», UBCF ORI T L— g VIEEAZRETH LTI VEST, BfE~Y VN
v BB S D U-BCF OFERIZH3Ilc b b,
- I HIZ, mVCOD OXRIZIZ, BUKG COMKRIGHERIEANEZIT O XA Y > - IHMERK
MERDE AN BRI ICAND LENH D,
5) 77 v=rKEAR
ZEEINN IR B DIRIREDRAR H 2 OO, KEIZHEH R TH D,
Z DK D RGN e KB KT 2 E R A T AUE, U-BCF ORIEN A B 5,
6) T4 =Y UKEN
s UK INEBEE L C~—2 y FNEHI L TR Y . T OHEK, B o B 6 ok,
IR T O DI EEIZ L D15EIEIT L, HKEENREZ L,
s T AT 4 UKENEERRRIC, BIREO COD T =T I2L 5 DO OEEbE L., R
E~ T bEo,
- ZD7=, U-BCF DRIOT L— 3 VIMWEATHY . T LY U-BCF DZhRIT+4r
WZHBID,
< EHIZ, EV COD DFRED 7= OIZITHUK M TOMRIETEREE O E T AV > - §F
PER LB S M BETH D,
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7) WEE

BRI T — DA KEATE, 7 7 = U KIBEAIZOW TR, BRESRDED TH o7,
TS O OJFAKE X HERE BAF T, IENRWEDFEKFOT =T BiF~
2T DPREEDRN,

- SEORIE TIE. HACH fED/3 e RE Rt 2 O CHRIE L7223, 2 0515 TR i ik
DRGE D53 TR,

AU O T =T B~ VA REZ. Zheo 2 F EIRIERRE TH 503,
BrREDRDFFIHELN TN D,

« H2ARBIZAETUN TId, FE RIS L A ITIC L > TTF— 2 2B T\ 5,

Z DOWEFEDEDBREDREMEOFEERDO—2LZE X BN,

s Sth. XN FAETHZO XD R ATIC L o T BIE, ORI T2 RFE L T
WD MU m R RIEEORNEY H OB CRECTE S L) MY MANTE D L
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City Name Hai Phong Phu Tho Quang Ninh Nam Dinh Tien Giang
Water Amount 20,000 m3/day 60,000 m3/day 60,000 m3/day 6,000 m3/day 4,000 m3/day
Material Concrete Concrete Concrete Steel Steel
Feasibility Study 2.0 months 2.0 months 2.0 months 1.5 months 1.5 months
Basic Design 3.0 months 3.0 months 3.0 months 2.0 months 2.0 months
Detailed Design 5.0 months 6.0 months 6.0 months 3.0 months 3.0 months
Construction Work 10.0 months 14.0 months 14.0 months 6.0 months 6.0 months
* Preparatory Period [ 20months J| [ 20months J | [ 20months J| [ 05months ] | [ 0.5 months
» Construction Period [ 70months J | [ 11.0months J | [ 11.0months J | [ 50months ] | [ 5.0 months
+ Clean-up Period [ 10months J| [ 10months J| [ 10months J| [ O05months ]| [ 0.5 months
Soft Component 1.5 months 1.5 months 1.5 months 1.0 months 1.0 months

2) BEINDIRYEXEG
1) #=U =27
U-BCF Jitigk DA ENIZ DT> T, A4 =T /L3 A hOREIYLD 7= ORI AKIE B
GO LT N MBI DA RN H D, Ll ﬁ%&ﬁ%@ﬁﬁ’&@%ﬂ@@%
AR LS SIS A AN b Al ;D%éﬁmLm®@,mﬁ SR RADYIN
BUEN RIAEN D 12D AAKGE % B A TBIE BT AERHE & KB W EIZ DWW T,
W a By Y RAE/INENRD D, X b A TIEEREREO R D BUF I E
S T EEIE L TWD 00, KERKEOER EA~ORY MAITERREOBETH
D, FROFLELEE > TNDHIZD, N ARK—F I 72 8T, 2010 4ELREAE
DEITEETEIT-o TN 5D,
DE Tz, EFEOHBE DM OXIATE B (% 5 4R 12.53%) & B [ET
% &, ZOIFEFEFERO FEhE K O U-BCF gk OARMEEADN, fE2miciEfRENn 5 DT
72 ETFRIL TS,

2) Wik ®) - 2D 22

IO T LIRS HIHE B WE R O XA LA (% 5 4/ 12.53%)
EEET DL, BIHEE VND (T 288 U A 713, MO TRE WV, TOEGERLE L

T, BEICBWTHARENEASCH RBIMEEICREET S, Mx T, AR TOR
KZEIEE LTERWEIT) 2T A58 EITH, BOAIKENSZEEZT
DEAICIE. ZOMMEECEEY A7 126 LTHEME R »ooEREZM< &
2, BRI & DT E VR RO T HRFT D,

D RO TR A= 2 — A 201649 H 2)VIET JO ==—X 201549 H

90




3) BREEURAZ
U-BCF %, #HKEN R Z ) LS DMk Thd 0 . KD 5 OBKRA) I ~DHE
KEHLT DO TIHAR, Lo T, BUROWINZE T BT EL KT I 20,

4) WEV R

U-BCF i, JFUKHIZAR L TW AMAEMOIEE Z2FH L TS5 HikTh 5, K
> T, MEFKIZBT DWMEMOEFTREOBEENME ) A7 L LTELLND,
A OEBERRE 2 HET 2K & LCiX, Kl (5°CLLF) ., pHAE (7. 0~7.5 OHipH
2O TERE) . AEIESE (T B =T %S Ing/L 2L S 57290121 4. 6mg OEEEN
V) KOMHEMEORA (ESRE. W, BIEE) BExbhb,

IS OHEROF TR RIOZEN ST 25 & RBEIX /WS, pH EIRTFEEFRIC
DWTIE, U-BCF OFVE IV A7 L LTEBETARETHD, ZOMISKE LTIE, =7
— L —3 a3 K DEAFIEE D EAROAIKE 2 F - pH 572 & JEE O KALER
TR ATHOWONTWAEMEZISHT I EICEV IOV R 2T E 5 L5 2
5o

Fio. EWEORANIEL T, U-BCF © Y A7 [EEEERE LTITH 2 LITRARE
ThoH, LonL, TOHEWEDOIRAIT U-BCF Z & e /KFLeAIc sy, Wigi, &
RABEOBREICHREREEL 5252 05, KEHRKEAEDY 27 L L THUKEIL
L7 EAKEFELE L COY 27 [ERERBSLETH D,

Q) ER-FEIRICEVLWTHESHLAEEBXRLEIZLIEARNIE

AN KNP AT, BHERREFREI RN TE - TEEDERL TWD 50D, AJE
PR PRI GZRE DA 7 7 O EN TR Y | RABLOPEKIZ L B0
DIBEBPRZINE L T D, D78, HEBEA THD)INDOFUKEE L35 E
KIETIE, PERDEALIRHANT L 0 b S B R R H RO 5N T D,

Fo, EE VAL OM LA OEINIAE S KOFFEEDOEI, TITITLRK
BRI T 2 EROELE G & E D RWOH | RFEFEOXR 6 4l 4 5 O [FER DR E 2
2 5 N AENOMART OAIAGEIZB N TYH, AKEV—EAOER - Eim k=
SO A EAK T A N THEET 2 2 EPABEOREE 2> T D,

ZOEIRBEFROF, KFEEIZBW TR 6 #8110 U-BCF FEREFERILE 1T K 55
AlE% 18 U C, U-BCF Z {400 L 72 K AL BREE AR L2 DT C/IP BEB D BRfiE 3 ) LS % &
BT, FDOERME « LI DU T BARHY 2Bl THGEE S 4L7-,

£72. 2D U-BCF EA~DIEEITIANT ZMEFHIRB W T, *45 6 #di~DBI%E%)
BNFFCH D2 PRSI NTZ, Ko T, REOE A 2 Dl d oA HKiEz
BWTH, ZORREOOESER D Z ERTHISIL, XN ARESOREDED
T H D ENHIFEND,

91



S. HEEF

AZEBDOFBEPE B O TR - #2H LIZHEEFIUTO LB,
Fro. Hl%E bR < SRR IR H AT I SRR I B 2 i & 2 i L7z,
B, WMEEOIERICH T - Tk, FEMIHA 2@ U TR LI EBR R T — X Z 5Ll
THELBIT, ENOEGT - BEL, FEORRLABRD T ML R LT,

LAR— 4 72 [H R e
ES N 2016 4£ 2 A 24 H s 1B
BESCHEHY ¢ 1R
BT —X
H# BH5HFEALUN FSC : 18
BT —4
EBHEL S E %10 : 2016 4-10 A 28 A |[Fn3C : 1 %

(B 1lEl~%5ME) |20 20174131 H |[EFT7—H
% 30A: 2017 49 H 30 A
¥ 40 201842 A 16 H
%550 : 2018 4= 6 F 29 H

¥R THEE(R) |20184£12 H 25 H ST 1
BT —X

VS THEE 201942 H 22 H s (GECERNE L)
5 ¥R

CD-R (Fn3C (K %
i) 7y A BLOEKE
LERIDIHBD T 7 A )%
Rfr) 14K

RTEH
(1) %R > U-BCF AEmS &1
(2) ##BTi > U-BCF JEHEE FREY & B D 2 2 | g

92



B4 JUKEXLDU-BCF

(L1772 FE]

(A0 = 300, 000m3/day)

- BR{A~T3% W25. 0 L58. 9 x 24%
- 1;th<Fi%:W6. 5% L6.5x20ith

H A4 3 KENLDU-BCF

(FmE&]

(4nxE & 300, 000m3/day)

- BR{R~T % W25, 0 x L58. 9 x 24&
- 1<% :W6. 5xL6.5x20th

(b7 o [ )

93



INA T # >No.2/KE N1 DU-BCF
(L4 7™ +E)

(4R & 20, 000m3/day)
S - - R{AR~T3E:W15.0%xL20. 3
e i | — 13t W3, 7 x L4, 2 x 4ith

« % €i)

(AnIE & :60, 000m3/day)
(L4 7% FEA] ~ SRR~ W19, 2 x L40. 2
o - | — 1tk WA, 6 X L5, 0 x 8ith
;ﬁjﬁ .“@\; [TEE - BEE]
il = [ —1 0] A\ | .
VT el T
L =— | .
Y :
s A 4 I . g
; » gg—ﬂ_,

94



V= UKEADOU-BCF

(AnEEE 160, 000m3/day)

(L4147 FH] — gR{ASHE W19, 2 x L40. 2
: ~ 13thsHik WA, 6x 5. 0x 8ith

L EFER - mEE)
r'__‘_;{:; _. —— Q ! . — m
14 .l d

T LT 4 VIKENFTDU-BCF

(a0 E £ :6, 000m3/day)

(L4 7 FEA) — EBETE W8 0xL13.0
[P e —— - 1sHE W2, 4xL2. 4 x 23t

(FEER - @]

1

95



T 14 TUHYUIKEX$LDU-BCF

(L1477 FE]

s,

B, B,

L3 St s
N l== —— '

~E o~ =

f<t = 8 |

-t -

. L |
r e~ ==
g

1 - !

Ll e T
S,
| L —— 1

W"“q

(A2 = -4, 000m3/day)
- EBETE W8 0xL11.0
- 1A N2, 0xL2. 0 x 2ith

(FEE - zEE]

96

1




H A3 IKE N FE

Table: Estimated operation cost of U-BCF

Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kwWh/year) (VND/KW) (VNDlyear)
1. Intake Pump
26 2 8 h 151,840 1,675 254,332,000
Capacity Difference
2. Washing Blower 37 4 150 min 135,050 1,675 226,208,750
3. Operated Valve 0.4 20 15 min 730 1,675 1,222,750
4. Lighting 0.1 20 2 h 1,460.0 1,675 2,445,500
Sub-Total 289,080 484,209,000
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VND/year)
(year) (%) (md/year) (VND/m?)
1. GAC 1,268 15 7 89 17,750,150 1,579,763,350
Sub-Total 1,579,763,350
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m3/day) (%) (md/year) (VND/m?)
1. Mechanical Operators 300,000 100 109,500,000 20 2,190,000,000
Sub-Total 2,190,000,000
Total (VND) 4,253,972,350
Total (USD) JICA rate: 23,235 183,085
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(md/day) (g/m?) (%) (kglyear) | (VND/kg) (VND/year)
1. PAC 300,000 16 30 525,600 3,280 1,723,968,000
2. Chlorine 300,000 6.3 31 213,854 14,200 3,036,726,800
Total (VND) 4,760,694,800
Total (USD) JICA rete: 23,235 204,893
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Table: Estimated operation cost of U-BCF

Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kw) Time
(kWhlyear) (VND/kW) (VNDlyear)
1. Washing Blower 37 1 120 min 27,010 1,699 45,889,990
2. Operated Valve 0.2 3 20 min 73 1,699 124,027
3. Discharge Pump 11 2 2 h 16,060 1,699 27,285,940
4. Lighting 0.1 5 2 h 365 1,699 620,135
Sub-Total 43,508 73,920,092
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(m3) (VNDl/year)
(year) (%) (m?/year) (VND/m3)
1. GAC 84 15 7 6 17,750,150 106,500,900
Sub-Total 106,500,900
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(md/day) (%) (m?/year) (VND/m3)
1. Mechanical Operators 20,000 100 7,300,000 20 146,000,000
Sub-Total 146,000,000
Total (VND) 326,420,992
Total (USD) JICA rate: 23,235 14,049
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m3/day) (g/md) (%) (kglyear) | (VND/kg) (VNDlyear)
1. PAC 20,000 28 30 61,320 7,100 435,372,000
2. Chlorine 20,000 3.0 31 6,789 14,100 95,724,900
Total (VND) 531,096,900
Total (USD) JICA rate: 23,235 22,858
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Table: Estimated operation cost of U-BCF

Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kw) Time
(kWhlyear) (VND/kW) (VNDlyear)
1. Washing Blower 37 2 120 min 54,020 1,699 91,779,980
2. Operated Valve 0.2 3 40 min 146 1,699 248,054
3. Discharge Pump 11 4 2 h 32,120 1,699 54,571,880
4. Lighting 0.1 10 2 h 730 1,699 1,240,270
Sub-Total 87,016 147,840,184
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(m3) (VNDl/year)
(year) (%) (md/year) (VND/m?)
1. GAC 248 15 7 17 17,750,150 301,752,550
Sub-Total 301,752,550
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(md/day) (%) (m?/year) (VND/m3)
1. Mechanical Operators 60,000 100 21,900,000 20 438,000,000
Sub-Total 438,000,000
Total (VND) 887,592,734
Total (USD) JICA rate: 23,235 38,201
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m3/day) (g/md) (%) (kglyear) | (VND/kg) (VND/year)
1. PAC 60,000 16 30 105,120 9,818 1,032,068,160
2. Chlorine 60,000 15 24 7,884 14,100 111,164,400
Total (VND) 1,143,232,560
Total (USD) JICA rate: 23,235 49,203
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Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kw) Time
(kWhlyear) (VND/kW) (VNDlyear)
1. Washing Blower 37 2 120 min 54,020 1,699 91,779,980
2. Operated Valve 0.2 3 40 min 146 1,699 248,054
3. Discharge Pump 11 4 2 h 32,120 1,699 54,571,880
4. Lighting 0.1 10 2 h 730 1,699 1,240,270
Sub-Total 87,016 147,840,184
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(m3) (VNDl/year)
(year) (%) (m?/year) (VND/m3)
1. GAC 248 15 7 17 17,750,150 301,752,550
Sub-Total 301,752,550
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(md/day) (%) (m?/year) (VND/m3)
1. Mechanical Operators 60,000 100 21,900,000 20 438,000,000
Sub-Total 438,000,000
Total (VND) 887,592,734
Total (USD) JICA rate: 23,235 38,201
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m3/day) (g/md) (%) (kglyear) | (VND/kg) (VNDlyear)
1. PAC (powder) 60,000 3.5 30 22,995 10,745 247,081,275
2. PAC (liquid) 60,000 6.9 30 45,333 6,500 294,664,500
3. Chlorine 60,000 1.8 24 9,461 17,500 165,567,500
Total (VND) 707,313,275
Total (USD) JICA rate: 23,235 30,442
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Table: Estimated operation cost of U-BCF

Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kw) Time
(kWhlyear) (VND/KW) (VNDlyear)
1. Aeration Blower 7.5 1 24 h 65,700 1,699 111,624,300
2. Washing Blower 37 1 60 min 13,505 1,699 22,944,995
3. Operated Valve 0.2 3 10 min 37 1,699 62,863
4. Discharge Pump 11 1 2 h 8,030 1,699 13,642,970
Sub-Total 87,272 148,275,128
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(m3) (VNDl/year)
(year) (%) (md/year) (VND/m?)
1. GAC 16 15 7 1 17,750,150 17,750,150
Sub-Total 17,750,150
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m3/day) (%) (md/year) (VND/m3)
1. Mechanical Operators 6,000 100 2,190,000 20 43,800,000
Sub-Total 43,800,000
Total (VND) 209,825,278
Total (USD) JICA rate: 23,235 9,031
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(md/day) (g/m3) (%) (kglyear) | (VND/kg) (VND/year)
1. PAC 6,000 18 30 11,826 9,670 114,357,420
2. Chlorine 6,000 2.2 30 1,445 2,570 3,713,650
Total (VND) 118,071,070
Total (USD) JICA rate: 23,235 5,082
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Table: Estimated operation cost of U-BCF

Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kw) Time
(kWhlyear) (VND/KW) (VNDlyear)
1. Aeration Blower 7.5 1 24 h 65,700 1,675 110,047,500
2. Washing Blower 37 1 60 min 13,505 1,675 22,620,875
3. Operated Valve 0.2 3 10 min 37 1,675 61,975
4. Discharge Pump 11 1 2 h 8,030 1,675 13,450,250
Sub-Total 87,272 146,180,600
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(m3) (VNDl/year)
(year) (%) (md/year) (VND/m3)
1. GAC 11 15 7 1 17,750,150 17,750,150
Sub-Total 17,750,150
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m3/day) (%) (md/year) (VND/m3)
1. Mechanical Operators 4,000 100 1,460,000 20 29,200,000
Sub-Total 29,200,000
Total (VND) 193,130,750
Total (USD) JICA rate: 23,235 8,312
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(mé/day) (g/md) (%) (kglyear) | (VND/kg) (VND/year)
1. PAC 4,000 33 30 14,454 9,300 134,422,200
2. Chlorine 4,000 35 24 1,226 15,000 18,390,000
Total (VND) 152,812,200
Total (USD) JICA rate: 23,235 6,577
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1. BACKGROUND

In Vietnam, the quality of the river water is seriously deteriorating due to the
water pollution caused by rapid economic development and urbanization. Notably,
the ratio of ammonium nitrogen, which is one of parameters of water pollution in the
river water is increasing yearly. The source of water supply rely on the river water,
however, it is very difficult to take measures to prevent influent waste water
immediately because of the lack of waste treatment system in Vietnam.

Therefore the technology for new water treatment is seriously required. Under
these circumstances, Up-ward Biological Contact Filtration (U-BCF) is considered to
contribute for safer and cleaner water supply by removing the ammonium nitrogen,
dissolved manganese and organic substances of river water effectively. In 2011,
Water and Sewer Bureau, City of Kitakyushu carried out U-BCF pilot study in
Haiphong city and its effectiveness was proved.

In Vietnam the amount of water supply is on the increase due to population
growth and life standard uplift. Therefore, stable and affluent water service is
required in a prompt manner.

2. OUTLINE OF THE SURVEY FOR DISSEMINATING TECHNOLOGIES
(1) Purpose
1) To verify the effectiveness and advantages of U-BCF
2) To transfer the knowledge and technologies of Japanese advanced water
treatment method
3) To evaluate the feasibility of U-BCF to disseminate the U-BCF

(2) Activities
[Activities for Outcome (i): demonstrating activities
for U-BCF water treatment method ]

1-1. Analyze and organize water supply development issues in Viet Nam (targeted six
(6) cities) and confirm budget status & water supply planning of targeted water
supply companies.

1-2. Collect and analyze basic data for water purification processing (water quality,
drawings of water purification plants, status of water usage ((the number of
household & water leakage status)), current issues and development plans etc.) in
the targeted six (6) cities.

1-3. Decide U-BCF experiment system specifications (including candidate
installation sites, incidental equipment etc.) based on the basic data. (for five (5)
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cities except Ho Chi Minh)

1-4. Conduct receiving activities in Japan to working-level officials in order to
improve operational & management skills and water analytical ability for U-BCF
pilot study systems.

1-5. Build and install study systems and conduct test operations and adjustment of
U-BCF pilot study systems in five (5) cities except Ho Chi Minh. (C/P
organizations of target five (5) cities are responsible for the foundation
construction for U-BCF system.)

1-6. Give required technical guidance for operation, management and water quality
analysis of U-BCF pilot study systems to C/P organizations of six (6) cities.

1-7. Decide water quality analysis policies (such as water quality items, analysis
frequency and monitoring method etc.) that requires to validate the effectiveness
of water purification method after installed U-BCF.

1-8. Give required technical guidance for monitoring to C/P organizations of six (6)
cities based on above mentioned 1-7 analysis policies and conduct the raw water
and U-BCF treated water monitoring for a year.

1-9. Evaluate installation & running costs when full-scale U-BCF facilities are
installed relative to before & after installation or using other water treatment
methods.

1-10. Based on above 1-8 monitoring results and 1-9 evaluation results, assess
effectiveness and advantages of water purification method using U-BCF.

[Activities for Outcome (ii): dissemination activities
for water purification technology with U-BCF ]

2-1. Conduct receiving activities in Japan to top officials from water supply
companies in order to improve understandings of using U-BCF water purification
method and its effectiveness & advantages in homeland.

2-2. Based on monitoring & evaluation result, make recommendations to targeted six
(6) cities concerning full-scale installation of U-BCF system.

2-3. Based on above 2-2 recommendations, conduct workshops and seminars for
other areas in order to widely spread water purification technology with U-BCF.

[Activities for Outcome (iii): study for business deployment
through new business & market development ]
3-1. Make evaluation talks to share the development effect & the effectiveness of
proposed technology product and make preparations towards business spread &
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expansion in Vietnam.

3-2. After the completion of this plan, conduct the development & validation of the
business model as well as study for concrete business deployment for full-scale
installation of U-BCF.

(3) Information of Product/Technology to be Provided

The “U-BCF (Upward Biological Contract Filtration)” applies new advanced
water purification technology environmentally friendly and its holds the patent
(Kitakyusyu Patent Technology (Patent N0.3831055)). It takes advantage of the
natural process seen in the river that the water exposed to granules with microbes
biodegrade pollutants.

In U-BCEF this process is replicated inside the human-made construction. By
using activated carbon filter granules as a microbe bed through upward flow, it
enables biological treatment effectively. Microbes on activated carbon granules
remove ammonium nitrogen, dissolved manganese and organic substances etc. in the
raw water. UNI-ELEX Co., Ltd. has the advanced technology to management and
maintenance for electricity of U-BCF.

- Advantages of U-BCF
1) Low Cost
The initial cost and operating cost are low compare with other advanced
treatment.
2) Uniqueness

It developed only in Kitakyusyu and other nations have no knowledge.
Tested in Haiphong city and the effectiveness was proved.
3) Stability of Water Quality
The treatment operation becomes easier because the quality of U-BCF treated
water is stable.

- Full Scale Implementation Records

1) Eleven sites in Kitakyusyu City such as Honjyou Water Treatment Plants (as
of 2013)
2) Vinh Bao Water Treatment Plant (5,000m3/day) in Haiphong



Pilot Study System Specifications

Name (Model designation) | Upward Biological Contact Filtration (U-BCF)

Major Structure Transparent PVC(polyvinyl chloride) ( ¢ 100)
Lower Water Distribution Equipment

(porous plate-type)
Granular Activated Carbon

Others (production Space Velocity SV=10(1/h)
specification and note) Detention Velocity 1/SV=0.1(h)
Linear Velocity LV=15(m/h)
Layer Depth H=LV/SV=1.5(m)

(4) Counterpart Organizations
Japanese Side:
UNI-ELEX Co., Ltd. (Kitakyushu, Japan)
Water and Sewer Bureau, City of Kitakyushu
Matsuo Consultants Co., Ltd (Kitakyushu, Japan)
Kitakyushu Water and Sewer Association (Kitakyushu, Japan)
Vietnamese side:
Saigon Water Corporation One Member Limited Liability
Haiphong Number Two Water Business Joint Stock Company
Phu Tho Water Supply Joint Stock Company
Quang Ninh Clean Water Joint Stock Company
Nam Dinh Water Supply Company, LTD
Tien Giang Water Supply Company, LTD
Private & Public Partnerships:
The C/P of this Verification Survey are water supply companies in Vietnam.

Therefore, it is indispensable to the cooperation with Water and Sewer Bureau,
City of Kitakyushu who is one of the water supply cooperation in Japan and the
expert of U-BCF operation know-how. Already both organizations signed
Minutes of Meeting of the Verification Survey and beefed-up mutually towards
dissemination and verification works.

In addition, UNI-ELEX Co.,Ltd. supported from several organizations such
as Matsuo Consultants co., Ltd which is known past records of U-BCF
designing, Kitakyushu Water and Sewer Association which employs U-BCF
developers and on-site Hai Phong Water Joint Stock Company in order to
implement the pilot study.



(5) Target Area and Beneficiaries
Target Area:
Six (6) Water Supply Utilities of.
1) Haiphong No.2
2) Quang Ninh
3) Nam Dinh
4) Ho Chi Minh (SAWACO)
5) Tien Giang
6) Phu Tho
Beneficiaries:
Residents receiving water service in targeted six (6) cities if “Full Scale U-BCF”
is installed

Quang Ninh

Tien Giang
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(6) Duration

From February 9, 2016 to February 8, 2019 (3 years)
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(8) Manning Schedule

Type Name Organization In Charge
Proposed UNI-ELEX
Shinji Toshimitsu c Lid Project Administrator
Company 0., .
L. . : Chief Advisor /
Kimiko Haraguchi Kitakyushu Wator Analvsis Instruct
Water Service ater Analysis Instructor
Yutaka Uchimura Co., Ltd. Water Analysis Instructor
Masashi Yayama Water and
: Pilot Plant Operation
0 d Yusuke Hayashi Sewer Bureau,
utside . . Instructor
Kenjiro Hirata City of Kitakyushu
Personnel
Masao Nakano
Comprehensive Consulting
Hiromi Asada Matsuo Consultants
Keiichiro Ayukawa | CO-» Ltd.
Pilot Study Consulting
Hidetoshi Oka
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(9) Implementation System

]
'
: Water and Sewer Kitakyushu Water
] Bureau, Kitakyushu Service Co., Ltd.
: (U-BCF training) (Water Quality training)
'
= ! ] l
I
: [UNI_ELEX Co.Ltd. Matsuo Consultants
I
1
1
L

Pilot Study

Stock Company

Haiphong Water Joint }

i Co.Ltd
(Partner Corporation) (Consulting)

[Investing companies]
* Takagi Co.,Ltd.
* Haiphong Water Joint Stock
Company

+ Wakachiku Construction Co., Ltd.

* Kitakyushu Water Service Co.,Ltd.

* Kitakvushu Plumbing Heating &
Airconditioning Constructor’ s
Association

]
U-BCF InJeupan Advanced Water Technology Vietnam. Co., LTD
Business Order : £ (Established 2018, January 6 Capital $1Million)
1

1

1

1

1

i

1

1

<==n

Order Placement

= Designing & consruction of U-BCF

* Dissemination & distribution of faucet unit
type water filter

Japan-Vietna

= Import agent business for water equipment

Counterparts of this pilot study are public water supply corporations. Therefore,
cooperation for technical training with Water and Sewer Bureau, City of Kitakyushu
who is the same water supply corporation and an expert of U-BCF operation
know-how is indispensable. In addition, Matsuo Consultants Co., Ltd., Kitakyushu
Water Service Co., Ltd and Haiphong Water Joint Stock Company supported
UNI-ELEX.

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
The after treatment results of yearly U-BCF pilot plant study for each cities are
shown below.

Substance Reduction rate  [%]
Counterparts

NH3 D-Mn COD
Saigon 69.0 64.0 28.0
Haiphong No.2 72.7 64.0 28.5
Phu Tho 62.5 41.0 46.5
Quang Ninh 48.0 62.9 404
Nam Dinh 64.9 65.8 21.5
Tien Giang 44.1 59.7 21.9

<<Reference>>

Kitakyushu 91 81 16
Haiphong 78~87 54~70 18~25




Regarding this project, the installation estimate, operation management and
chemical reduction costs are shown below.

Installation Operation Chemical
Counterparts WTP [ﬁgﬁj%% Structure Estimate Mané%gpent Reduction Cost
[1,000USD] | [USD - Yearly] | [USD " Yearly]
Saigon TanHiep | 300,000 | Concrete | 24,920 183,085 204,893
Haiphong Haiphong
NO.2 NO.2 20,000 | Concrete 2,047 14,049 22,858
Phu Tho Viet Tri 60,000 | Concrete 5,782 38,201 49,203
Dien
Quang Ninh Vong 60,000 Concrete 5,782 38,201 30,442
. Steel
Nam Dinh | Y-Yen 6,000 | (Unit type) 569 9,031 5,082
. Steel
Tien Giang | Cailay 4,000 | (Unit type) 471 8,312 6,577

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

The operation and maintenance abilities through the study of U-BCF pilot plant

installed for “Verification Survey” lead to practical abilities at the time of full-scale
U-BCF installation. Furthermore, continued OJT training using this pilot plant helps
human resource development for fresh recruits and newly appointed staff. It uplifts
technical abilities for water treatment in C/P.

In addition, abilities of water analysis gained by this survey will enhance
capabilities of business practices. Staff in C/P can take advantage of water analysis
instruments transferred after this survey in search of better water supply and better
water quality management.

4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country
Due to level of living improvement and population increase in Vietnam, the

demand for water supply is also rising. In these circumstances, better quality &
quantity water supply with low costs is acute assignment.

U-BCF technology is considered to be a good match for these requirements in
Vietnam. Besides, the pilot plant study in Haiphong city proved its effectiveness
(JICA Partnership Program) and it was installed at Vinh Bao WTP in Haiphong. This

9



U-BCF facility is in operation with expected results. Moreover, steady results were
seen through this survey in C/P six (6) cities. Therefore, U-BCF technology can be
the saver to other cities in Vietnam tackling with water quality problems.

The U-BCF facility is able to remove 30-40% of organic substances and 60-90%
of ammonium nitrogen & manganese in the raw water, which consumes a lot of
chlorine in the other ordinary treatment process.

Therefore, U-BCF can reduce chemical costs because in the normal rapid sand
filtration method more chlorine and coagulant are injected to remove organic
substances, ammonium nitrogen & manganese.

(2) Lessons Learned and Recommendation through the Survey

In the Vietnamese law designed in 2007 states Surveygaer Supply Safeguard”.
And water supply plans in long-term & short-term are developed in each city.

Furthermore, according to the water supply arrangement plan FY2025
formulated in 2009, it sets 2050 as the target year and the vision is r supply arquality
& stable water supply in urban & industrial areasr. Each city sets a five year target.
Specifically, countermeasures are plan FY2025 formulated in 2009, it set plans in
long-term & short-term are developed in each cient of water supply operationfe

Based on these national trends, C/Ps with better understanding of U-BCF
effectiveness & competitiveness are going to promote U-BCF business to other water
companies, water associations and Peoplepply operationferred after this survey in
search of better water supp Then, they will disseminate water treatment technology
with U-BCF to nationwide as a part of viable strategies to the target achievement.
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Appendix—1

R:gﬁ::!:,szf Pilot Study for the Japanese Advanced Treatment

Vietnam “Upward Biological Contract Filter (U-BCF)”
UNI-ELEX Co.,Ltd (Fukuoka)

Technq_lzogy &_._P.r.qducts Achievement expected in Vietham

»  After the full installation of U-BCF, It is possible \
to remove ammonium nitrogen, manganese &
organic substances effectively, which is difficult
to clean up by using an ordinary WTP. Then, safe
water supply to the target area is possible on
the long term basis.

~ It reduces chlorine dosage and leads to
reduction of running costs. /

Achievement to Japanese company side

»  UNI-ELEX promote U-BCF sales & marketing in
cooperation with Water & Sewer Bureau, City
of Kitakyushu and Haiphong Water Joint Stock
Company. When Vietnam water companies
submit order forecast, the Vietnamese
corporation established member companies in
Kitakyushu Oversea Business Association
accepts orders and expands its business area.
UNI-ELEX accepts electric & instrumentation
orders directly & indirectly through U-BCF
construction orders.

- /

Development needs in Vietham

ﬂ In connection with the rapid economic \
ds

growth and urbanization in Vietnam, it lea
to the serious pollution of the river water.
River water is used as raw water and
advanced water treatment technology is
required. However, the water supply’s
safety & costs are the big issue.

»  The improvement of water supply coping
with better living level, population growth is
important and needs of water quantity &
quality is upward. Efforts to better water

\ supply is significant. /

Dissemination & Verification
Contents

ﬁ U-BCF pilot plants are installed &\
operate targeted six cities’” WTPs
and verify U-BCF effectiveness &
applicability through water treatment
data.

» Considering technical transfer of
water treatment technology and
based on demonstration result,
dissemination activities are
conducted. The business deployment

of U-BCF equipment is in operation
\ in Vietnam, /

AT




Appendix—2

Saigon
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWhyear) (VND/KW) (VNDlyear)
1. Intake Pump
26 2 8 h 151,840 1,675 254,332,000
Capacity Difference
2. Washing Blower 37 4 150 min 135,050 1,675 226,208,750
3. Operated Valve 0.4 20 15 min 730 1,675 1,222,750
4. Lighting 0.1 20 2 h 1,460.0 1,675 2,445,500
Sub-Total 289,080 484,209,000
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VND/year)
(year) (%) (md/year) (VND/m3)
1. GAC 1,268 15 7 89 17,750,150 1,579,763,350
Sub-Total 1,579,763,350
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(md3/day) (%) (m3/year) (VND/m3)
1. Mechanical Operators 300,000 100 109,500,000 20 2,190,000,000
Sub-Total 2,190,000,000
Total (VND) 4,253,972,350
Total (USD) JICA rate: 23,235 183,085
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(md/day) (g/md) (%) (kg/year) | (VND/kg) (VNDlyear)
1. PAC 300,000 16 30 525,600 3,280 1,723,968,000
2. Chlorine 300,000 6.3 31 213,854 14,200 3,036,726,800
Total (VND) 4,760,694,800
Total (USD) JICA rete: 23,235 204,893




Haiphong No.2

Table: Estimated operation cost of U-BCF

Appendix—3

Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWhyear) (VND/KW) (VNDlyear)
1. Washing Blower 37 1 120 min 27,010 1,699 45,889,990
2. Operated Valve 0.2 3 20 min 73 1,699 124,027
3. Discharge Pump 11 2 2 h 16,060 1,699 27,285,940
4. Lighting 0.1 5 2 h 365 1,699 620,135
Sub-Total 43,508 73,920,092
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VNDlyear)
(year) (%) (m®/year) (VND/m?)
1. GAC 84 15 7 6 17,750,150 106,500,900
Sub-Total 106,500,900
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m®/day) (%) (m®/year) (VND/m?)
1. Mechanical Operators 20,000 100 7,300,000 20 146,000,000
Sub-Total 146,000,000
Total (VND) 326,420,992
Total (USD) JICA rate: 23,235 14,049
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per | Annual Chemical
ltems Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m®/day) (g/md) (%) (kglyear) | (VND/kg) (VND/year)
1. PAC 20,000 28 30 61,320 7,100 435,372,000
2. Chlorine 20,000 3.0 31 6,789 14,100 95,724,900
Total (VND) 531,096,900
Total (USD) JICA rate: 23,235 22,858




Appendix—4

Phu Tho
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWhyear) (VND/KW) (VNDlyear)
1. Washing Blower 37 2 120 min 54,020 1,699 91,779,980
2. Operated Valve 0.2 3 40 min 146 1,699 248,054
3. Discharge Pump 11 4 2 h 32,120 1,699 54,571,880
4. Lighting 0.1 10 2 h 730 1,699 1,240,270
Sub-Total 87,016 147,840,184
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(m?3) (VNDlyear)
(year) (%) (md/year) (VND/md)
1. GAC 248 15 7 17 17,750,150 301,752,550
Sub-Total 301,752,550
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m®/day) (%) (m®/year) (VND/m?)
1. Mechanical Operators 60,000 100 21,900,000 20 438,000,000
Sub-Total 438,000,000
Total (VND) 887,592,734
Total (USD) JICA rate: 23,235 38,201
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m®/day) (g/m3) (%) (kglyear) | (VND/kg) (VND/year)
1.PAC 60,000 16 30 105,120 9,818 1,032,068,160
2. Chlorine 60,000 15 24 7,884 14,100 111,164,400
Total (VND) 1,143,232,560
Total (USD) JICA rate: 23,235 49,203




Appendix—b

Quang Ninh
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWhyear) (VND/kW) (VNDlyear)
1. Washing Blower 37 2 120 min 54,020 1,699 91,779,980
2. Operated Valve 0.2 3 40 min 146 1,699 248,054
3. Discharge Pump 11 4 2 h 32,120 1,699 54,571,880
4. Lighting 0.1 10 2 h 730 1,699 1,240,270
Sub-Total 87,016 147,840,184
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VND/year)
(year) (%) (md/year) (VND/m3)
1. GAC 248 15 7 17 17,750,150 301,752,550
Sub-Total 301,752,550
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(md/day) (%) (md/year) (VND/m3)
1. Mechanical Operators 60,000 100 21,900,000 20 438,000,000
Sub-Total 438,000,000
Total (VND) 887,592,734
Total (USD) JICA rate: 23,235 38,201
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m®/day) (g/m3) (%) (kglyear) | (VND/kg) (VND/year)
1. PAC (powder) 60,000 35 30 22,995 10,745 247,081,275
2. PAC (liquid) 60,000 6.9 30 45,333 6,500 294,664,500
3. Chlorine 60,000 1.8 24 9,461 17,500 165,567,500
Total (VND) 707,313,275
Total (USD) JICA rate: 23,235 30,442




Appendix—6

Nam Dinh
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWh/year) (VND/KW) (VNDlyear)
1. Aeration Blower 7.5 1 24 h 65,700 1,699 111,624,300
2. Washing Blower 37 1 60 min 13,505 1,699 22,944,995
3. Operated Valve 0.2 3 10 min 37 1,699 62,863
4. Discharge Pump 11 1 2 h 8,030 1,699 13,642,970
Sub-Total 87,272 148,275,128
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VND/year)
(year) (%) (m3/year) (VND/md)
1. GAC 16 15 7 1 17,750,150 17,750,150
Sub-Total 17,750,150
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m®/day) (%) (m3/year) (VND/md)
1. Mechanical Operators 6,000 100 2,190,000 20 43,800,000
Sub-Total 43,800,000
Total (VND) 209,825,278
Total (USD) JICA rate: 23,235 9,031
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per | Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(md/day) (g/m?3) (%) (kg/year) | (VND/kg) (VNDlyear)
1. PAC 6,000 18 30 11,826 9,670 114,357,420
2. Chlorine 6,000 2.2 30 1,445 2,570 3,713,650
Total (VND) 118,071,070
Total (USD) JICA rate: 23,235 5,082




Appendix—7

Tien Giang
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWh/year) (VND/KW) (VNDlyear)
1. Aeration Blower 7.5 1 24 h 65,700 1,675 110,047,500
2. Washing Blower 37 1 60 min 13,505 1,675 22,620,875
3. Operated Valve 0.2 3 10 min 37 1,675 61,975
4. Discharge Pump 11 1 2 h 8,030 1,675 13,450,250
Sub-Total 87,272 146,180,600
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VND/year)
(year) (%) (m3/year) (VND/md)
1. GAC 11 15 7 1 17,750,150 17,750,150
Sub-Total 17,750,150
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m®/day) (%) (m3/year) (VND/md)
1. Mechanical Operators 4,000 100 1,460,000 20 29,200,000
Sub-Total 29,200,000
Total (VND) 193,130,750
Total (USD) JICA rate: 23,235 8,312
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per | Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m¥/day) (g/m?3) (%) (kg/year) | (VND/kg) (VNDl/year)
1. PAC 4,000 33 30 14,454 9,300 134,422,200
2. Chlorine 4,000 35 24 1,226 15,000 18,390,000
Total (VND) 152,812,200
Total (USD) JICA rate: 23,235 6,577
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1. BACKGROUND

In Vietnam, the quality of the river water is seriously deteriorating due to the
water pollution caused by rapid economic development and urbanization. Notably,
the ratio of ammonium nitrogen, which is one of parameters of water pollution in the
river water is increasing yearly. The source of water supply rely on the river water,
however, it is very difficult to take measures to prevent influent waste water
immediately because of the lack of waste treatment system in Vietnam.

Therefore the technology for new water treatment is seriously required. Under
these circumstances, Up-ward Biological Contact Filtration (U-BCF) is considered to
contribute for safer and cleaner water supply by removing the ammonium nitrogen,
dissolved manganese and organic substances of river water effectively. In 2011,
Water and Sewer Bureau, City of Kitakyushu carried out U-BCF pilot study in
Haiphong city and its effectiveness was proved.

In Vietnam the amount of water supply is on the increase due to population
growth and life standard uplift. Therefore, stable and affluent water service is
required in a prompt manner.

2. OUTLINE OF THE SURVEY FOR DISSEMINATING TECHNOLOGIES
(1) Purpose
1) To verify the effectiveness and advantages of U-BCF
2) To transfer the knowledge and technologies of Japanese advanced water
treatment method
3) To evaluate the feasibility of U-BCF to disseminate the U-BCF

(2) Activities
[Activities for Outcome (i): demonstrating activities
for U-BCF water treatment method ]

1-1. Analyze and organize water supply development issues in Viet Nam (targeted six
(6) cities) and confirm budget status & water supply planning of targeted water
supply companies.

1-2. Collect and analyze basic data for water purification processing (water quality,
drawings of water purification plants, status of water usage ((the number of
household & water leakage status)), current issues and development plans etc.) in
the targeted six (6) cities.

1-3. Decide U-BCF experiment system specifications (including candidate
installation sites, incidental equipment etc.) based on the basic data. (for five (5)
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cities except Ho Chi Minh)

1-4. Conduct receiving activities in Japan to working-level officials in order to
improve operational & management skills and water analytical ability for U-BCF
pilot study systems.

1-5. Build and install study systems and conduct test operations and adjustment of
U-BCF pilot study systems in five (5) cities except Ho Chi Minh. (C/P
organizations of target five (5) cities are responsible for the foundation
construction for U-BCF system.)

1-6. Give required technical guidance for operation, management and water quality
analysis of U-BCF pilot study systems to C/P organizations of six (6) cities.

1-7. Decide water quality analysis policies (such as water quality items, analysis
frequency and monitoring method etc.) that requires to validate the effectiveness
of water purification method after installed U-BCF.

1-8. Give required technical guidance for monitoring to C/P organizations of six (6)
cities based on above mentioned 1-7 analysis policies and conduct the raw water
and U-BCF treated water monitoring for a year.

1-9. Evaluate installation & running costs when full-scale U-BCF facilities are
installed relative to before & after installation or using other water treatment
methods.

1-10. Based on above 1-8 monitoring results and 1-9 evaluation results, assess
effectiveness and advantages of water purification method using U-BCF.

[Activities for Outcome (ii): dissemination activities
for water purification technology with U-BCF ]

2-1. Conduct receiving activities in Japan to top officials from water supply
companies in order to improve understandings of using U-BCF water purification
method and its effectiveness & advantages in homeland.

2-2. Based on monitoring & evaluation result, make recommendations to targeted six
(6) cities concerning full-scale installation of U-BCF system.

2-3. Based on above 2-2 recommendations, conduct workshops and seminars for
other areas in order to widely spread water purification technology with U-BCF.

[Activities for Outcome (iii): study for business deployment
through new business & market development ]
3-1. Make evaluation talks to share the development effect & the effectiveness of
proposed technology product and make preparations towards business spread &
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expansion in Vietnam.

3-2. After the completion of this plan, conduct the development & validation of the
business model as well as study for concrete business deployment for full-scale
installation of U-BCF.

(3) Information of Product/Technology to be Provided

The “U-BCF (Upward Biological Contract Filtration)” applies new advanced
water purification technology environmentally friendly and its holds the patent
(Kitakyusyu Patent Technology (Patent N0.3831055)). It takes advantage of the
natural process seen in the river that the water exposed to granules with microbes
biodegrade pollutants.

In U-BCEF this process is replicated inside the human-made construction. By
using activated carbon filter granules as a microbe bed through upward flow, it
enables biological treatment effectively. Microbes on activated carbon granules
remove ammonium nitrogen, dissolved manganese and organic substances etc. in the
raw water. UNI-ELEX Co., Ltd. has the advanced technology to management and
maintenance for electricity of U-BCF.

- Advantages of U-BCF
1) Low Cost
The initial cost and operating cost are low compare with other advanced
treatment.
2) Uniqueness

It developed only in Kitakyusyu and other nations have no knowledge.
Tested in Haiphong city and the effectiveness was proved.
3) Stability of Water Quality
The treatment operation becomes easier because the quality of U-BCF treated
water is stable.

- Full Scale Implementation Records

1) Eleven sites in Kitakyusyu City such as Honjyou Water Treatment Plants (as
of 2013)
2) Vinh Bao Water Treatment Plant (5,000m3/day) in Haiphong



Pilot Study System Specifications

Name (Model designation) | Upward Biological Contact Filtration (U-BCF)

Major Structure Transparent PVC(polyvinyl chloride) ( ¢ 100)
Lower Water Distribution Equipment

(porous plate-type)
Granular Activated Carbon

Others (production Space Velocity SV=10(1/h)
specification and note) Detention Velocity 1/SV=0.1(h)
Linear Velocity LV=15(m/h)
Layer Depth H=LV/SV=1.5(m)

(4) Counterpart Organizations
Japanese Side:
UNI-ELEX Co., Ltd. (Kitakyushu, Japan)
Water and Sewer Bureau, City of Kitakyushu
Matsuo Consultants Co., Ltd (Kitakyushu, Japan)
Kitakyushu Water and Sewer Association (Kitakyushu, Japan)
Vietnamese side:
Saigon Water Corporation One Member Limited Liability
Haiphong Number Two Water Business Joint Stock Company
Phu Tho Water Supply Joint Stock Company
Quang Ninh Clean Water Joint Stock Company
Nam Dinh Water Supply Company, LTD
Tien Giang Water Supply Company, LTD
Private & Public Partnerships:
The C/P of this Verification Survey are water supply companies in Vietnam.

Therefore, it is indispensable to the cooperation with Water and Sewer Bureau,
City of Kitakyushu who is one of the water supply cooperation in Japan and the
expert of U-BCF operation know-how. Already both organizations signed
Minutes of Meeting of the Verification Survey and beefed-up mutually towards
dissemination and verification works.

In addition, UNI-ELEX Co.,Ltd. supported from several organizations such
as Matsuo Consultants co., Ltd which is known past records of U-BCF
designing, Kitakyushu Water and Sewer Association which employs U-BCF
developers and on-site Hai Phong Water Joint Stock Company in order to
implement the pilot study.



(5) Target Area and Beneficiaries
Target Area:
Six (6) Water Supply Utilities of.
1) Haiphong No.2
2) Quang Ninh
3) Nam Dinh
4) Ho Chi Minh (SAWACO)
5) Tien Giang
6) Phu Tho
Beneficiaries:
Residents receiving water service in targeted six (6) cities if “Full Scale U-BCF”
is installed

Quang Ninh

Tien Giang

L]
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(6) Duration

From February 9, 2016 to February 8, 2019 (3 years)
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(8) Manning Schedule

Type Name Organization In Charge
Proposed UNI-ELEX
Shinji Toshimitsu c Lid Project Administrator
Company 0., .
L. . : Chief Advisor /
Kimiko Haraguchi Kitakyushu Wator Analvsis Instruct
Water Service ater Analysis Instructor
Yutaka Uchimura Co., Ltd. Water Analysis Instructor
Masashi Yayama Water and
: Pilot Plant Operation
0 d Yusuke Hayashi Sewer Bureau,
utside . . Instructor
Kenjiro Hirata City of Kitakyushu
Personnel
Masao Nakano
Comprehensive Consulting
Hiromi Asada Matsuo Consultants
Keiichiro Ayukawa | CO-» Ltd.
Pilot Study Consulting
Hidetoshi Oka
T ot T Organization] P2/ 2016 2017
h charge ame reanizationfy a1 [ o 3 | 4 5 | 6 | 7 8 [ 9 0 [ 11 ]| 12 1 2 3 4 5 6 7 8 9 10
anp up :
Project Shinji UNI-ELEX
administrator |Toshimitsu Co., Ltd.
Aetual B | B B m | m [3] E
ot advisor [S750  leicagush | Plon 1l | Elg 7| Elg ng ]
Water
Water analysis Vutaka Service
instructor [0 4H Co., Ltd.  [Actual B 9 [a] F [7] [z] 6 25 (]
Masashi .
bilot plant [Fovem poter & Plan B P P # B & P o] 2] (g [aq] (] Dlﬂ [12]
operation ;:;:i;] Burcau,
fnetruetor fenjiro sty [Aetual ilﬂ B i h Ii B @ h o | (] (2] (g o] [ | EE] fﬂ 2]
Masao .
B  |Nakano Matsuo Plan il !. F o !
“omprehensive Consultants
consulting . s Co., Ltd h ﬁ
ondn 2 |aetual 2] (|
Keiichir N
N - W Jal AL m s
Pilot S‘.Ud) Consultants
consulting  \ijotoshi  [Co., Ltd. h
id Aetual [7] [7] ] el o] @ | [ [5]
. Plan/ 2017 2018 2019 Total
Lnichoree Name  |Orsenizationfyciwal |77 [ 12 | 1 [ 2 [ 5 [ 4 [ 5 [ 6 [ 7 [ 8 o [0 u]wm| 1 [2]s] 4[5 [mowmlnm
Plan [&l G| @ E 1.27] 0.60
Project Shinji UNI-ELEX
administrator [Toshimitsu Co., Ltd.
Actual [6 .23 0.75
Chief advisor ﬁ;';‘;g“;d“ Kitakyushu | Plan EFI ] Lo [10] 6.00| 1.20]
Water
Water analysis |, Service
instructor [ 48 Co., Ltd.  [Actual [ [ | [ 6.13| 1.75)
Masashi ater & ] - "
T I v | B4 o] Gd [l 6.63( 1.95
operation Ha:w;;l Bureau,
frstruetor - Kenjivo 1 OF - Lactual dﬂ 00 | o] O] o] | @ [ [15] 7.43) 2.0
Hirata o
. ]
il e [ 0 q ‘3L o] o
Olnplﬂh?l\S]VU Consultants
consulting . s Co., Ltd. i i
o Actual 5] [i5] 0.33[ 0.70)
Keiichiro
pilor stugy  [Wukava Matsuo Plan e
consul ting . ) Consultants
gll(:lctosh! o Ltd )y al 167 1.70)
Proposed company (Man + Month Total)| 1.27] 0.60]
[Plan] Man * Month Total Outside personnel (Man + Month Total)| 14.73 4.9ﬂ
Total (Man + Month TotaD)] 16.00] 7£|
Proposed company (Man - Month Total)| L. 23| 0.75)
[Actual] Man - Month Total Outside personnel (Man - Month Total)| 15. 6.
Total (Man - Month Total)| 16.79] 6.90)




(9) Implementation System

]
'
: Water and Sewer Kitakyushu Water
] Bureau, Kitakyushu Service Co., Ltd.
: (U-BCF training) (Water Quality training)
'
= ! ] l
I
: [UNI_ELEX Co.Ltd. Matsuo Consultants
I
1
1
L

Pilot Study

Stock Company

Haiphong Water Joint }

i Co.Ltd
(Partner Corporation) (Consulting)

[Investing companies]
* Takagi Co.,Ltd.
* Haiphong Water Joint Stock
Company

+ Wakachiku Construction Co., Ltd.

* Kitakyushu Water Service Co.,Ltd.

* Kitakvushu Plumbing Heating &
Airconditioning Constructor’ s
Association

]
U-BCF InJeupan Advanced Water Technology Vietnam. Co., LTD
Business Order : £ (Established 2018, January 6 Capital $1Million)
1

1

1

1

1

i

1

1

<==n

Order Placement

= Designing & consruction of U-BCF

* Dissemination & distribution of faucet unit
type water filter

Japan-Vietna

= Import agent business for water equipment

Counterparts of this pilot study are public water supply corporations. Therefore,
cooperation for technical training with Water and Sewer Bureau, City of Kitakyushu
who is the same water supply corporation and an expert of U-BCF operation
know-how is indispensable. In addition, Matsuo Consultants Co., Ltd., Kitakyushu
Water Service Co., Ltd and Haiphong Water Joint Stock Company supported
UNI-ELEX.

3. ACHIEVEMENT OF THE SURVEY
(1) Outputs and Outcomes of the Survey
The after treatment results of yearly U-BCF pilot plant study for each cities are
shown below.

Substance Reduction rate  [%]
Counterparts

NH3 D-Mn COD
Saigon 69.0 64.0 28.0
Haiphong No.2 72.7 64.0 28.5
Phu Tho 62.5 41.0 46.5
Quang Ninh 48.0 62.9 404
Nam Dinh 64.9 65.8 21.5
Tien Giang 44.1 59.7 21.9

<<Reference>>

Kitakyushu 91 81 16
Haiphong 78~87 54~70 18~25




Regarding this project, the installation estimate, operation management and
chemical reduction costs are shown below.

Installation Operation Chemical
Counterparts WTP [ﬁgﬁj%% Structure Estimate Mané%gpent Reduction Cost
[1,000USD] | [USD - Yearly] | [USD " Yearly]
Saigon TanHiep | 300,000 | Concrete | 24,920 183,085 204,893
Haiphong Haiphong
NO.2 NO.2 20,000 | Concrete 2,047 14,049 22,858
Phu Tho Viet Tri 60,000 | Concrete 5,782 38,201 49,203
Dien
Quang Ninh Vong 60,000 Concrete 5,782 38,201 30,442
. Steel
Nam Dinh | Y-Yen 6,000 | (Unit type) 569 9,031 5,082
. Steel
Tien Giang | Cailay 4,000 | (Unit type) 471 8,312 6,577

(2) Self-reliant and Continual Activities to be Conducted by Counterpart Organization

The operation and maintenance abilities through the study of U-BCF pilot plant

installed for “Verification Survey” lead to practical abilities at the time of full-scale
U-BCF installation. Furthermore, continued OJT training using this pilot plant helps
human resource development for fresh recruits and newly appointed staff. It uplifts
technical abilities for water treatment in C/P.

In addition, abilities of water analysis gained by this survey will enhance
capabilities of business practices. Staff in C/P can take advantage of water analysis
instruments transferred after this survey in search of better water supply and better
water quality management.

4. FUTURE PROSPECTS

(1) Impact and Effect on the Concerned Development Issues through Business
Development of the Product/ Technology in the Surveyed Country
Due to level of living improvement and population increase in Vietnam, the

demand for water supply is also rising. In these circumstances, better quality &
quantity water supply with low costs is acute assignment.

U-BCF technology is considered to be a good match for these requirements in
Vietnam. Besides, the pilot plant study in Haiphong city proved its effectiveness
(JICA Partnership Program) and it was installed at Vinh Bao WTP in Haiphong. This

9



U-BCF facility is in operation with expected results. Moreover, steady results were
seen through this survey in C/P six (6) cities. Therefore, U-BCF technology can be
the saver to other cities in Vietnam tackling with water quality problems.

The U-BCF facility is able to remove 30-40% of organic substances and 60-90%
of ammonium nitrogen & manganese in the raw water, which consumes a lot of
chlorine in the other ordinary treatment process.

Therefore, U-BCF can reduce chemical costs because in the normal rapid sand
filtration method more chlorine and coagulant are injected to remove organic
substances, ammonium nitrogen & manganese.

(2) Lessons Learned and Recommendation through the Survey

In the Vietnamese law designed in 2007 states Surveygaer Supply Safeguard”.
And water supply plans in long-term & short-term are developed in each city.

Furthermore, according to the water supply arrangement plan FY2025
formulated in 2009, it sets 2050 as the target year and the vision is r supply arquality
& stable water supply in urban & industrial areasr. Each city sets a five year target.
Specifically, countermeasures are plan FY2025 formulated in 2009, it set plans in
long-term & short-term are developed in each cient of water supply operationfe

Based on these national trends, C/Ps with better understanding of U-BCF
effectiveness & competitiveness are going to promote U-BCF business to other water
companies, water associations and Peoplepply operationferred after this survey in
search of better water supp Then, they will disseminate water treatment technology
with U-BCF to nationwide as a part of viable strategies to the target achievement.
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Appendix—1

R:gﬁ::!:,szf Pilot Study for the Japanese Advanced Treatment

Vietnam “Upward Biological Contract Filter (U-BCF)”
UNI-ELEX Co.,Ltd (Fukuoka)

Technq_lzogy &_._P.r.qducts Achievement expected in Vietham

»  After the full installation of U-BCF, It is possible \
to remove ammonium nitrogen, manganese &
organic substances effectively, which is difficult
to clean up by using an ordinary WTP. Then, safe
water supply to the target area is possible on
the long term basis.

~ It reduces chlorine dosage and leads to
reduction of running costs. /

Achievement to Japanese company side

»  UNI-ELEX promote U-BCF sales & marketing in
cooperation with Water & Sewer Bureau, City
of Kitakyushu and Haiphong Water Joint Stock
Company. When Vietnam water companies
submit order forecast, the Vietnamese
corporation established member companies in
Kitakyushu Oversea Business Association
accepts orders and expands its business area.
UNI-ELEX accepts electric & instrumentation
orders directly & indirectly through U-BCF
construction orders.

- /

Development needs in Vietham

ﬂ In connection with the rapid economic \
ds

growth and urbanization in Vietnam, it lea
to the serious pollution of the river water.
River water is used as raw water and
advanced water treatment technology is
required. However, the water supply’s
safety & costs are the big issue.

»  The improvement of water supply coping
with better living level, population growth is
important and needs of water quantity &
quality is upward. Efforts to better water

\ supply is significant. /

Dissemination & Verification
Contents

ﬁ U-BCF pilot plants are installed &\
operate targeted six cities’” WTPs
and verify U-BCF effectiveness &
applicability through water treatment
data.

» Considering technical transfer of
water treatment technology and
based on demonstration result,
dissemination activities are
conducted. The business deployment

of U-BCF equipment is in operation
\ in Vietnam, /

AT




Appendix—2

Saigon
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWhyear) (VND/KW) (VNDlyear)
1. Intake Pump
26 2 8 h 151,840 1,675 254,332,000
Capacity Difference
2. Washing Blower 37 4 150 min 135,050 1,675 226,208,750
3. Operated Valve 0.4 20 15 min 730 1,675 1,222,750
4. Lighting 0.1 20 2 h 1,460.0 1,675 2,445,500
Sub-Total 289,080 484,209,000
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VND/year)
(year) (%) (md/year) (VND/m3)
1. GAC 1,268 15 7 89 17,750,150 1,579,763,350
Sub-Total 1,579,763,350
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(md3/day) (%) (m3/year) (VND/m3)
1. Mechanical Operators 300,000 100 109,500,000 20 2,190,000,000
Sub-Total 2,190,000,000
Total (VND) 4,253,972,350
Total (USD) JICA rate: 23,235 183,085
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(md/day) (g/md) (%) (kg/year) | (VND/kg) (VNDlyear)
1. PAC 300,000 16 30 525,600 3,280 1,723,968,000
2. Chlorine 300,000 6.3 31 213,854 14,200 3,036,726,800
Total (VND) 4,760,694,800
Total (USD) JICA rete: 23,235 204,893




Haiphong No.2

Table: Estimated operation cost of U-BCF

Appendix—3

Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWhyear) (VND/KW) (VNDlyear)
1. Washing Blower 37 1 120 min 27,010 1,699 45,889,990
2. Operated Valve 0.2 3 20 min 73 1,699 124,027
3. Discharge Pump 11 2 2 h 16,060 1,699 27,285,940
4. Lighting 0.1 5 2 h 365 1,699 620,135
Sub-Total 43,508 73,920,092
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VNDlyear)
(year) (%) (m®/year) (VND/m?)
1. GAC 84 15 7 6 17,750,150 106,500,900
Sub-Total 106,500,900
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m®/day) (%) (m®/year) (VND/m?)
1. Mechanical Operators 20,000 100 7,300,000 20 146,000,000
Sub-Total 146,000,000
Total (VND) 326,420,992
Total (USD) JICA rate: 23,235 14,049
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per | Annual Chemical
ltems Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m®/day) (g/md) (%) (kglyear) | (VND/kg) (VND/year)
1. PAC 20,000 28 30 61,320 7,100 435,372,000
2. Chlorine 20,000 3.0 31 6,789 14,100 95,724,900
Total (VND) 531,096,900
Total (USD) JICA rate: 23,235 22,858




Appendix—4

Phu Tho
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWhyear) (VND/KW) (VNDlyear)
1. Washing Blower 37 2 120 min 54,020 1,699 91,779,980
2. Operated Valve 0.2 3 40 min 146 1,699 248,054
3. Discharge Pump 11 4 2 h 32,120 1,699 54,571,880
4. Lighting 0.1 10 2 h 730 1,699 1,240,270
Sub-Total 87,016 147,840,184
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(m?3) (VNDlyear)
(year) (%) (md/year) (VND/md)
1. GAC 248 15 7 17 17,750,150 301,752,550
Sub-Total 301,752,550
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m®/day) (%) (m®/year) (VND/m?)
1. Mechanical Operators 60,000 100 21,900,000 20 438,000,000
Sub-Total 438,000,000
Total (VND) 887,592,734
Total (USD) JICA rate: 23,235 38,201
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m®/day) (g/m3) (%) (kglyear) | (VND/kg) (VND/year)
1.PAC 60,000 16 30 105,120 9,818 1,032,068,160
2. Chlorine 60,000 15 24 7,884 14,100 111,164,400
Total (VND) 1,143,232,560
Total (USD) JICA rate: 23,235 49,203




Appendix—b

Quang Ninh
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWhyear) (VND/kW) (VNDlyear)
1. Washing Blower 37 2 120 min 54,020 1,699 91,779,980
2. Operated Valve 0.2 3 40 min 146 1,699 248,054
3. Discharge Pump 11 4 2 h 32,120 1,699 54,571,880
4. Lighting 0.1 10 2 h 730 1,699 1,240,270
Sub-Total 87,016 147,840,184
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VND/year)
(year) (%) (md/year) (VND/m3)
1. GAC 248 15 7 17 17,750,150 301,752,550
Sub-Total 301,752,550
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(md/day) (%) (md/year) (VND/m3)
1. Mechanical Operators 60,000 100 21,900,000 20 438,000,000
Sub-Total 438,000,000
Total (VND) 887,592,734
Total (USD) JICA rate: 23,235 38,201
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m®/day) (g/m3) (%) (kglyear) | (VND/kg) (VND/year)
1. PAC (powder) 60,000 35 30 22,995 10,745 247,081,275
2. PAC (liquid) 60,000 6.9 30 45,333 6,500 294,664,500
3. Chlorine 60,000 1.8 24 9,461 17,500 165,567,500
Total (VND) 707,313,275
Total (USD) JICA rate: 23,235 30,442




Appendix—6

Nam Dinh
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWh/year) (VND/KW) (VNDlyear)
1. Aeration Blower 7.5 1 24 h 65,700 1,699 111,624,300
2. Washing Blower 37 1 60 min 13,505 1,699 22,944,995
3. Operated Valve 0.2 3 10 min 37 1,699 62,863
4. Discharge Pump 11 1 2 h 8,030 1,699 13,642,970
Sub-Total 87,272 148,275,128
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VND/year)
(year) (%) (m3/year) (VND/md)
1. GAC 16 15 7 1 17,750,150 17,750,150
Sub-Total 17,750,150
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m®/day) (%) (m3/year) (VND/md)
1. Mechanical Operators 6,000 100 2,190,000 20 43,800,000
Sub-Total 43,800,000
Total (VND) 209,825,278
Total (USD) JICA rate: 23,235 9,031
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per | Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(md/day) (g/m?3) (%) (kg/year) | (VND/kg) (VNDlyear)
1. PAC 6,000 18 30 11,826 9,670 114,357,420
2. Chlorine 6,000 2.2 30 1,445 2,570 3,713,650
Total (VND) 118,071,070
Total (USD) JICA rate: 23,235 5,082




Appendix—7

Tien Giang
Table: Estimated operation cost of U-BCF
Annual Electricity | Unit Electricity Annual
Capacity Operating
Items Quantity Consumption Cost Electricity Cost
(kW) Time
(kWh/year) (VND/KW) (VNDlyear)
1. Aeration Blower 7.5 1 24 h 65,700 1,675 110,047,500
2. Washing Blower 37 1 60 min 13,505 1,675 22,620,875
3. Operated Valve 0.2 3 10 min 37 1,675 61,975
4. Discharge Pump 11 1 2 h 8,030 1,675 13,450,250
Sub-Total 87,272 146,180,600
Life Annual Annual Supplement Cost per
Volume Annual Cost
Items Span Supplement Rate Volume Volume
(md) (VND/year)
(year) (%) (m3/year) (VND/md)
1. GAC 11 15 7 1 17,750,150 17,750,150
Sub-Total 17,750,150
Operating Annual Annual Operating Cost per
Annual Cost
Items Volume Operating Rate Volume Volume
(VNDlyear)
(m®/day) (%) (m3/year) (VND/md)
1. Mechanical Operators 4,000 100 1,460,000 20 29,200,000
Sub-Total 29,200,000
Total (VND) 193,130,750
Total (USD) JICA rate: 23,235 8,312
Table: Estimated annual cost reduction in chemical use
Water Treatment | Usage Amount per Annual Annual Cost per | Annual Chemical
Items Volume by U-BCF Water Volume Reduction Rate | Reduction Mass Mass Reduction Cost
(m¥/day) (g/m?3) (%) (kg/year) | (VND/kg) (VNDl/year)
1. PAC 4,000 33 30 14,454 9,300 134,422,200
2. Chlorine 4,000 35 24 1,226 15,000 18,390,000
Total (VND) 152,812,200
Total (USD) JICA rate: 23,235 6,577
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