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LAEHE

1.1 A—F I U HiE

R—F I UTHIEAR N AESERLERTICVET 28T ThHY . ENRKOANNEE
LT3, (®-1.1, £1.1) HHRFICH-> TEFEHOSL E TAREZEMNCL, BT
BOCEZREERT LI EEEEETD N A BURIC K D2 HSERE Y AT L8 ALK, AT
ORFIEIITERAL L, R b AERRAEED 20%4 0 %5 5 ~F LR O, [F[E
RROHH & 72> TN D,

F-1.1 A—F I U HHRE

i
5 ~ b LEES
TR 2,095km?
weat
AH 7,818,200 A (2013 4F)
yNsE:)i s 3,731 A/km?

Hi 8 : General Statistics Office HP LV

/ R—F 3
S

X-1.1 F—FIH (LE

1.2 A dUKEA (SAWACO) #E
A TUAKENE, 7T ARIBRMRD 1880 4T T U AEIT K o TR M AETHE
PNZRRE ST AKIEFEKRTH D, BIE, 8FLOEIAIL, 3thOEKIGERAILEZA L TV
5, BHAMO IS 6 HITREML TRY . ZORXAWIMEENEAT D 2 & ITHIE Ln]
REL 2o T D,
TNOE KL 5 D FTdH 0 . FxKiE Dong Nai JI|Z/KJE & 35 Thu Duc /K50 75 )7 5
T m3/ H T, 2% B % Saigon )1 Z /KR & 3% Tan Hiep %K% 30 JJ m3/H TH 5, HKE
(2 h D B KIFFER O LI FEAK G 6 OEUKDY 93.9%., RifEK (HITFK) 235 DH
KR 6.1% L 7> TN D, A—F It RN FTLABUNOBIT S TEHKER R 2025

(2009 4 11 H 5P ERE 1929 75) | IZHES& LLTFORFRHEE (R-1.2) 232 TCTW5,
£-1.2 ARAE
HH 2015 4 2025 4
Jiti 5% e (m3/H) 2,4000,000 3,4000,000
BB (km) 1,393 1,015
E O (km) 527 700
gLl = (%) 32 25
- SRR 22 4 FE KB PE S E B B HEE T A - it )



1.3 AEE =R
A—F I UfiilE

HTH, mb\/}ﬁr@T/:E 7 fe
Tan Hiep /K8 (%7/KAEZ]1 30 77 m3/H) |

LR DR

EfET2ERQRIELE o TWV D,

éfo“(i %@mb\

ITAEDRREFE I TR MK K ) OB R EZ L L T 5,
(#-1.3) & T2 Saigon JIIZKIRET D
HBTEANRD S RO R

#£-1.3 x—FIm FIKE
ifis TR T RS ~ T
(NTU) (mg/L) (mg/L)
33 0.76 0.0097

HH 0 2012 45 11 AKERIET —4% (A T2 KE

ONFEARAE)

ZORNEHE L LT, A T UkEAEE, Tan Hiep KO B7- 72 KB KR & LT, EiE
MEHE K DB %527 T2\ Dau Tieng #1726 O EFEEEE K (K-1.2) ZFHE LTS &2
AThbD, LL., ZOEBMEKFEEZICITZERAEN (#4ERE T 400Million ~

1. N . . NIRRT \\ -
800MillionUS$) MM L 70D Z &ob, A T KEATRIE, =EREEEK DS OfFER R IC
DWTHIRFT LTV D,
Al 18804F SUBiNGd  Tan Hoa -
AR 6,106,000 A inCha Tan Ph
x, Dong
KRR AR 6,058,000 A P o
Hung
#kAD 47270008 | e 1 LS
DAU TIENG i# !
i
ERE .| &g s
P
HBIKEH 615,000 Agt
— (=3
UK E 40% st i o BEFEUKE
—  FHRKE
HEURA (/D) 1,800,000,000,000VND #90fEM Thanh B (76 ]
Chanh
r hudce 16 Phu H
KBRS 24858 R Than = x Wiy
&n Cau 60km\ [EiE ol
REMA 2,700 VND/m3 14 @/m3| 3T g pay e it Uyen
Gia Loc An NhoNTay (Khu béo, 5 Hung
ton e L Tan fiok :
Ars! 6,000 VND/m3 30 F/m3 An Hoa % HOA PHU EUki®
ik o Ul e o
pezne 4ng Dai
I/ 4,500 VND/m3 23 F/m3 1t Cu Chi Dt :
| Qkm é@nGie tp. Bién Hoa 1
o UAN A
[EES:E 8,000 VND/m3 40 F/m3 e AN e Blt:nTgan
\
BAEER 4,156km woosoart | TAN HIEP ,ﬁykiﬁ i o
™ Thanhpho ~ thann ; =
Thu Duci7Ki5 755,000 m3/H Hd Chi Minh
Bén Thanh s
, an
s s Binh Tri
Bk EES 1 550,000 m3/ B Tan Hiepi#/Ki5 300,000 m3/H DONGB | Tan phong MR
52D % Ki5 e
Ak Tan BinhKi5 70,000 m3/H =
Long Thuén
Z 0t 425,000 m3/H

#-1.4 VA FTUKREAHEE

ZOLDIIRMDOF, YA T AKEAT

K5 (5,000m3/ H) (ZHEA L 7 B i K LB ft 7

[ZHRWB LA R L, 2013 4 6 H . dbJuN i b Rk

B-1.2 R EREEEKEE X

A T UTHAKGEAED 2018 BV A

Fiﬁ{ﬁﬁi%?ﬁﬁﬂi% B (LLF, U-BCF)

(2% LT, U-BCF |

2B % Bl )



B ETHEF L,

INEZFACUNT B TFAERIZ, 2013 4F 5 H 30 A T/NA 7 % i AKE AT & ik
L7z [N FAEICETS U-BCF % &I AR AHE GRMER—1) I2k3&,
A T CTIKEAE IR —F I oA L, BHKERORRZ R T2 & &bl
JEFMH D U-BCF HAFIZ W TG L7z, #2321 729 22 KiEAtki:, U-BCF
DAME N ANT T RFH 2 ED T E T2 WER AR R L, 20RO LA L LT, Tan
Hiep (¥ > bex> ) %KY (30 F m3/H) (ZUBCF DO/ Xf 2y NI FEFELT1
FERORFEEREZITV, BHUKFKEIZR9 25 U-BCF OAZEIZ W T O 2 GE &
179 Z & &ATUNTT ETFRKER L O NA 7 4 U HKEAFICERE LT,

= UBCE i€t JCNAT ST (70 o s s el

TR) ZATLHEMTHD Z LITA, @ROMHHER = . um=n» m
B5V U 2—3 9 2 U-BCF ORGICIR 5 ==y »1-
- pe L - L = 4 4

FEBHEL WD Z &b, WEWHIOL & 4R
DEREREIISH L, BAETBHE TN EZHR LT,
B Z 2 T e U T B RKGE R, ARl FEE
KB Z R EIZE T IE D720, AAD >
THEARICHEBL, BEVWOHINEEREICE :
. 3 HR UM L TAER, ¥ F okl L Eiﬁf GER)
fho A T 4 UHIKEA) THRERS L7, (B-1.8)

1.4 U-BCF#E

Erii AL At (U-BCF) 1%, & KL D —

SR, AL R AKGE RS 11 AR oSt A i
TR LI-Hith s, (K-1.4)

Z® U-BCF HAFIcBI L., LT 7' e & 2A457F) 2 HL
BL. BOMRBRE Y U 2— g USSR D Th— R
FriF) 2B L 05, dEJuUNT B FkGE R, U-BCF %1
N 2 SDORSHFRGITEA L, BROMATIZBWTIE, B
1E9 DOEKFITEA STV D

l 1.4 JbEFuM D U-BCF

U-BCF |%. MR 2 fREIC T 2 At & U CORDRTE MR
2V, BRDNED/INA 72 EWTAE LIER D 15 E 2 B AB 5T 2 1EM %
ANTOHREENTE WNRANCHIL L TV D, 2 ORLIRIETERIT RN 0.4~0.6mm &/hE <
RN (ZAE) TNAREZVITZDINITEDNERTE LR TH D, b2, 2
NERRICTRIE L F26 kizik (kEpk) 422 8T, Rz mE S8, e {ZIKZ%%T%JJ
WZIER L, Bt Rom L2 B L TWD, ZOMEMIC L2 BREEIERIC L > T,
JFKF DA Z 30~40%50 T 5 L L b, ZRIHERLZHET L7 E =7 BERSHE



F~ 2 H % 60~90%krEd 52 & T, HEOIEARZHINT A Z LN TE 5, (X-1.5)

HER D Pk

U-BCF LI 5% 5

/ '
RA0

X-1.5 U-BCF #E#sE=

1.5 HiFEREHRE

Saigon JI[1251F % U-BCF OJUKKEAUENR MR T2 L2 HME L, A uy 7
T v MM L EREERE L UCHIEE N O E 2 Bis L7z,

AT SERE SRR OB 2 LA R IR T,

#£15 XAy b7V FMRBER (2014 42 AE, FHHE)

U-BCF L8k
KEHEH JFIKKE e e
KR (C) 28.6 25.3 —
pH (—) 6.23 6.51 —
ey (NTU) 20.7 17.1 17%
E260 (—) 0.434 0.321 26%
T U= T HEEHR (mg/L) 0.078 0.052 33%
W~ (mg/L) 0.020 0.012 40%
A8 (mg/L) 0.21 0.17 19%

*E260 (GRIMREUOLE) 13, KFIZEEN GO EEFR T TIE, HE 260nm DEESR
ZWINTHESNTHY ., E260 NRKEL 2D LAKRKPTOEEMORENLL 25,

EWLEIREREIR, T B =T RRESR, WA U PMERIL TV D T EMNBREBEL TV D
ZEITERR T E T,

L2xL723 5 U-BCF DJF/KKESER R 2 E EHIHIBT 5 72121, JRAKKE D B L
TOWH (6 A~11 A) THHERT LI EBUERAIRTHY | SHEEITONTHAkRE L T
HEZATIFL T,



1.6 FREMAMH
ARIOFHAIE, LU O 4 F(2 X 2] T 5 L7z,
O MR Y Y 2 —a v

R i DIk

@ A 7 HiIAKEN

1.7 FAEIR
BLHERA 135 3 mI5EhE L7z, SBHFREOME 2 LI T ITRT,

1[5 HBHGH A BRRNE D T2, 57 r U —B LML —7 v ORE
(2014 /-5 H)

2 [0 HBLHFAA « 2B N LA BRE. TR
(2014 429 H) (PR CHEHE S 2 BRM)

3 [0l H BIMIFR A « IEPEIRYEE. A my 7T v hikod
(2014 12 A)

3 AICIIINETOEFEROE L O &L L TRKIMES 2B L., £
BITN, A DAF Y 2 — M CHONWTCHEEITo T,

UL N 208 U 7o Bl a B
@ AbIuNT EFAGER, —BEEEN AN ETRAER S - - -
BELT, A2 KEntblDala=r—var
BT 4%

YA T KIE A L O
EHHRHER I BE SR
UNEV IR

k=i
ZH

ZfEH L7- DO diER D %

Bl 7 /3

- R

= P m

Bt o

38
RS2~ as BUER
AN L TR BAFES
HATUKED RUERR TEHAEE |
AT RAHES
T WEE

(BB EBESR) AV SIS

e

FAEIRATFVa—v




2. FAER X OEGEER
2.1 SEFEEBR7 o—

X-2.1 lIIARFGEFER 7 0 —Zrd, (REER— 2 2H)
Saigon 2 HEUK L72JFUKIEL, FEREEBRERE O FUKSEMEICC—B2F, iR
U-BCF (Z A CTHE D& ClK S b,
PEE L, JRUK & 2250 LA PEE % 2 HIZ 1 OMEE CTFEITfT>72, (AL, U-BCF 7 A
SOFEOFRENL BRSO LN THHIE, 1 HIZ 1 RIOMEEE Liz,)

AR T

g=(11

RKS B

Bk =L
(SaigonlIl)

11K
11K

KRS

Htk

Fie
® Q)
. | »H
EAEE
] I
sz () IE-PY
U—BCF(1) U—BCF(2)
-2.1 FEBRFEFET n—
U-BCF(1), QD 3FBrft%2#&-2.1 1277,
#-2.1 U-BCF EB&M
U-BCF (1) U-BCF (2)
oo B (LV) 15 m/h 15 m/h
ESTBEY) S (8V) 10 Vh 15 /h
TSR 1.5m 1.0 m
T B B ] (1/8V) 6.0 min 4.2 min




2.2 SEFEEBRIGERE T
FRRERBALE OAARZ LU IR,

OHEAAER Uik

RO

U-BCF
36

KA (GAC) Festht
e
IR
ok
= S
Cs

FmpEa

SV1=10 [1/h]

SV.=15 [1/h]

1/SV1=0.1 [h]=6.0[min] (U-BCF(1))
1/SV2=0.07 [h]=4.2[min] (U-BCF(2))
LV=15 [m/h]

Ha=LV/SV1=1.5 [m] (U-BCF-(1))
He=LV/SV2=1.0 [m] (U-BCF(2))
62-4 75 [mm]

»4-7 75 [mm]

¢ 7-12 75 [mm]

$12-20 75 [mm]

B E =4 ¢ 100 [mml]

GAC (ffKR)
0.4~0.5 [mm]
<1.7

450~550 [kg/m3]
>1,000 [mg/g]
>95 [%]

AT A= Nyl A NS =




2.3 FEAEERZE L THLFE. MER

O  Saigon JIOKEIZLL FIZART@E@Y . A 7+ i L il U, pH, (78R3 (LLF, DO)
DME,

Saigon JI| AR FR
KEIEH (R—F 3 >om) (N T )
pH 6.4 7.2
DO (mg/L) 2.8 6.9

© FEHEEBRMFBERETIIANAA 2y b T PRBNICIHS N DFTH 7 LNITERFAE L,
EPER O R FLEDME T, £ ORE, WPRRHICIRIER OHH N Z > T,

® FEREEREED LR T, SA Ry b T T2 MDA T ANOIEN 5 TIEAR L, IEMR
DASICHREIE ST, T ANICEZ S ORBEFHL, V7 LN THE> TVDHRETH

277,

TN EORIEIZH L, MR 21T WABRRILSGE D72 DI LU OSGEER £ 32 L7,



2.4 WEROEM

) #E7erv—cksDOKE, M uy 77 o

ERERR : 2014 4£ 5 A

U-BCF 1342 X 5 HIREELIER 2RI L TR 21T 5 7=, U-BCF Jiisk N ClxEFE %
AT ENTERY, 20D, BENEHELOTWERETHL ZEnD, TOEFEN
BHE L b E, AL EEIITRNEH D, HEND 4 7 AR LIZEOT Z A
Nz R LT L 2 A, BEOMNENBEZICZT b,

Saigon JIIF4F# & LT DO AMEWZ L8326 1F 55, U-BCF ORENK T2 <RIN & 72
STWHZ ENEZBND, (DO : 0.3mg/L, 2014 4 4 A 24 AHIE)

ZDd, DO BEEBEOREMGIZ X A7, fEis 7 v v — (FUKSEENICERE) B X
VoA Yy 7T FOMlEE%EFE L=,

N vy NFT 2 M

FRESGER EMAT% O DO 2 A TITRT, (GHIER)

SOE A WeEKs
1.2 mg/L 4.4 ma/L

ARUGERIEME, 2 7 ARE U-BCFIZL D 7 U E=TRBEED BTSN, 8 AIC
TRV L7z,




2) ZBR M UARE, EMEKEHEM L DO WEROEN

ERER - 2014 29 A

FRES 7 r U —0OREIZL D DO I LY —FEY T H 2 SRR IO SEENS R b v
HND, AL DO UWEREZ RS o5 L L,

it L2 gEERIT LB N VA (K-2.2), EMZEREfH LizeT7 L— g VLA (X-2.3)
Th D,

X-2.2 2B LA

JE KA P R




X-2.3 JFEfEEKEFERAL-=T7 L — g VR

CASE | / TRUONG HOP |

LEE N

FREUCEREM R O DO O bz LI TSR, (HIER)

SO AT SR
1.25 mg/L 7.5 mo/L

AR S f tk D ALELIR I & DL IR T,
#£-22 NMfuy b7 FMRABER (20144 10 A E. FHHE)

KEIEH A KE DE-RIES S
KR (‘) 30.9 31.3 —
prH (—) 6.35 6.82 —
L (NTU) 50.9 42.8 16%
E260 (—) 0.18 0.16 11%
TR T REESR (mg/L) 0.195 0.112 42%
B~ (mg/L) 0.026 0.010 62%
ATk (mg/L) 0.15 0.14 9%




F151CHD 2 HEDOLIRI L T 2 &7 U E=TRER, BEY T DOREICEN
TUER RSN, AAREWN A 7 Ui ORER & kT 5 LLBIEREIT 5 TRV,
ZDOZENG, DO LIS TRERMERED LA B2 WRKZHET 52 & & Lz,

3) BB TN (PCR )
EHEFFH] : 2014 411 A

AEE .4U-BCF#E | 12bH 5 L 912, U-BCF (ZEEBENORLRIG MR IZATE L7 H
HIZ k- T, BUKKELEEEIT I,

FRMCE R E iR S PR F A ICHGE SN RS T FEN D, AN Mmy VT U A
LA 7 % 1 U-BCF BAGN ORI 2 BRI U, M % A bl LTz,

AFEBUEL PCRIEICE WITo T,

M RRAL DRGSR 2 LU ISR,

#-2.3 MABRERGR

LS Fe: MnER{LAAE
MnBR{LARE
SRR
. TUEZTERI | T>EZTEIL . ) Pedomicrobium SRR
HOTNE SRR P LR EHMEB{CEE Crenothrix 2 Galionelia
polyspora 5 .
Hyphomicrobium
copies/g AC copies/g AC copies/g AC copies/g AC copies/g AC copies/g AC copies/g AC
NAT x> 2.67E+10 4.12E+07 5.88E+07 6.29E+08 TRUT 4.17E+08 TRUT
A2 KERE 2.05E+10 1.43E+07 9.98E+07 6.60E+05 TERIAT 6.78E+08 3.21E+05
(-2.4 KEEALE (A FTAREBAIE A7)
1.00E+11
LE= =)
1.00E+10
1.00E+09 u 7 EZTEE
#HE
1.00E+08
7 EZTEME
HHEE

1.00E+07

u EEHEE L

1.00E+06

u B LHE
Crenothrix
polyspora

1.00E+05

Wkl

NA74 AU AGEN

1.00E+04

X-2.4 L0, A THxUHEYA TUARENEDOIEMIRIZERT 2 HE O K& Z2E N
TR G2 oTz, B, A 7+ T CBEIFT O U-BCF O{LIZEFTHD Z b,
ARIEFEFEBR D U-BCF ITMIE NS 0 b 21T 9 Z ENTEDL L0 LIS NS,



4) WEMRYEG, A uy N7 T2 MUKRILOkE, FHHEEMBRSERHT
EhaRr - 2014 4 12 A

BUHIFHAREIC U-BCF OREA#HERT 2 & IHMEROREIN R+ Th o 7-72%H, U-BCF
BOR L. IETERES X OV 7 AN OS2 i LT,

F7o, REMEN RS — D72, U-BCF HE@EORKE DSEZ1T - 72,

ZOfh, RA vy NTT 2 MEIRO oI ER Ok, 2253 MERFEHO AL T 0L
o, 2SR ERZER T A NI AN s A L= — BB LT,

- 20144 12 A 22 A
SAWACO 4 (el i ET7kER, (M) dEJul EFKEw s, FsREE Y Y =
~VaV?HF@%ﬁ%ﬁ#@E7)/7%%%O
(A Hoa Phu BUK¥54iE=)

T T E3EIZLA T 0@ Y,
XM my TV DGR EEHRB LU T LANOTERE

IEMEREEH L TEMER~DIEDOZER-NRBD b D




WHRNZ L ZEDIEDFENRBD HILD

L1 SO HND

NE

H L EDIRDLTE N

BeAKEIZ & Z EOIEDTE VRO Hivd

-~

U-BCF 71 7 L

NRAay 7T NEMNT

 IEMEER DT EIME 2 —12F 572, U-BCF EEE/KEDEK AL % kit
SECHFLE ¢ 6mm X 4 fH 755 ¢ 6mm X 21 fEIZIEIN,

-y Bl R A 15 DR




Sl Wi RN gty

SOER L L

? 4

=~
j | ]
‘ ')’

‘ \\_\ \.\
\ \
\

Gy BL IR A fAi

- JREE. AT
e i R A A
K i R 2 A5 H
KEREH R ER— LIPS S e —TRICEH

JERVEFIBERIC I A b —% AR — 2 R E

A - 2250 st LZT 8 (r[=)

A - AKMFER LZT ¢ (f[E)

B KA ER HORGHER (AA)




225 Ve T 7

A RNERL—F FANEANL—F DR

AR it O WLVELIR I % DL R IR T,
#F-24 RMuy v FF70 NRBRER
(20144212 A 25 H~20154 1 A 8 B £ T 4 EHIFEDFEHE)

U-BCF ZLEizk
KEHEHE JFOKKE . e
KR (©) 28.2 28.3 —
pH (—) 6.24 6.78 —
Y (NTU) 20.7 11.8 43%
E260 (—) 0.12 0.09 24%
T BT HEE R (mg/L) 0.277 0.065 76%
Wi~ H (mg/L) 0.038 0.007 81%
A8 (mg/L) 0.23 0.23 0%

FEROBY ., TURSTRRER, BREY U U DOREIZOWTRIERGEN R SN,




2.5 FE#BES
2014 49 HIZH A T KEARITICHREHRE S 21T 72,
W LIRS,

- HBF : 201449 7 23 H (k) 9:00~11: 45
ST A KA SERE
<A A UIKEATEH SR - Mr. Chau (Rl#8#) . Mr. Triet (Tan Hiep #7Kk355R) |

Mr. Thach OKEEBEERIEE), Ms. Thuy OKEEHIRE). Z OIS
« A T F i KEAER  Mr. Than GHEERE)
< AT B R KTE R R - AR R A RS IRE)
AU BT AGE RS R AL R

(B AR L5 5 PG )

YA AL KERFD BITREFRE, kSR, KEEHERIERZ2 S0 L, U-BCF (2
x4 2 BIFEO i & 0MA 2 7,

HER S 2 TIREBRO BRI OV T A B AMID SR,

A T UIKEAFED BITKE - EA K E < EH#)T 5 Saigon )T U-BCF 28 & DFEEE ) F
72D Z Bicv, 7o BT RERFEORERENAEETEL TRV, £ATH
MOTELVHEPRRNTZDORBEIRNE I RDLONEFHE L TR LW SRR . 2 B
N o7,

AREBRITAROEALTEE OB EH T, SFERETOFETH L Z L a2,

L2>L., U-BCF O NEAZ MR L. ARkl OBEANEHED 5 72O b AP ELIE O T — Z i
ikt L7V EZ BEAM L WS, Mr. Chau (Blie#) bEROEZR LI,

SR

o
P




2.6 KR ES

2015 4 3 HITARZEFEFRR O ot o % Fh L7z,
SRAEFE LI JICA OXAEZZIT T, m—F 2 7210 Tl MM OFR T~ EFEFEBR FE i ik K
HEFH L T2 FE) 5, U-BCF OBEABfE L THE 9 729012 JICA A —F I AT s
J& A AR LT,

- AR : 2015423 H 12 0 OK)  9:00~11: 30

ST L A TUKEAEARE SEE

< YA T UAKBELFEHEF  Mr. Lam (#2%8) . Mr. Giang CHrel#8#) . Mr. Triet (Tan Hiep
K% E) . Mr. Thach OKEEH=ERIER). € OfMIkE

c A T F CTAGENREHE S - Mr. Duong (Rl#e#k) . £ ofthiikE

- JICA A—F I TR E - WEHAISC (Frk) . IWHEZ (=77 RS 3 =),
Ms.Bao (3 =77V AZ 1)

< ALJUNTT B FAGERHEE - ARERAW (A SHER) | AR (s FER R R .
RKUNFE (o F2EiR)

- AU R R AE RS R RAA T GRR)

CPREREREE Y U 2 — g VHEE MR FREKE) . E)IHEZE (Kobelco Eco-Solutions
Vietnam)

(A H o B BRI

oA T UAKEAED DITRRE, BRI L, U-BCF IZxt4 5 IO AN &L 5 FH
T&ET,

52 CIX"EVALUATION REPORT (DRAFT) RAFEEN-5"2 AW T, 4 F TOEIEER
TORMEFHNE - EEFES, U-BCFEANIIrNAIWMEEH - 7 =0 7 a X MEIZHOWT
WEEITo T,

BBDORT Y 2—) b UTIICASHRIZ & 5 FLREEBR Okt 3 L OVU-BCF % L v < BRfiF
LTHH I 7D HHEFE M 2L L=,

T A TUKEAITIANA 7 4 CHIKEAETOERBE L~V 2L TR Y THEIC I
LTWans oo, U-BCF O—EDFRIFERD biiz, Ui L U-BCF OLEMEREA M) | S
., EAEZRRT D OIITEEER OGN LT & U CRIEERKEICFR, 758 HE
WZOWTHEHOEZR LT,

SRAEFELU R D EFERBRIRATEIZ D72 0 | FRRBIE S LI TW RN S, £
KO RIR AT, RILGEERZ RINEL O, RORT v ST EAE LT 5
LV A TUKEBAHEDDERNB D 572, ZHUTOWTUIRIR 2 MET L, SR FEFEER O
Kick Off Meeting T4 7 5 BRI L=,

ZOMIZHNA 7 4 KBNS, A vy KT FNOFRUZ— L DAL - B
MR DOBMENMER SN D72 & REGEFEBRLINZ T CREFBERLBES LR oT,

ARG 2T L7 EVALUATION REPORT (DRAFT) iR{HEEH57 TG 2 DRtk



LBE LV TRT T MRS~OFA 3T,
AU DWW TSN THRAD b, B ARKEICTIHA 2179 F L LT,




3. WEMRDOEL YD

31 NAuy 77 MZKHLERAL LOHMAEE L D

B TOME IR AL, BUKMITH DA T )INE 9 NS AT T, ML) k
20 FUROIGEARNRIY 11 HIZ COD A —27 &t —F, 4 A~T7 HIZEERIEHT
LKENBAT D72, Rl % Dau Tieng i1 b WA T U JIISKED KA & 0 JFRAKAK
ENIHET 5 Z &btz

(1) 7oE=THEESRE

Saigon JIIJF/K 7 > & =7 fEEEREE L, K-3.1 (277 X912, #HT 0.020~0.046mg/L

("E#J) 0.133mg/L) . f#IT 0.047~0.69mg/L. ("F-¥) 0.220mg/L) ThH v, WHIZIZmEm O
JEL 72D Z NG, 2014 FEORBIC 2 FE D DO ek L5 % Fifi, —Re9IC BAF e mi bk
ENESNT=2, U-BCF JFUK, MLEE/KD DO ED B Tl o/ mEntEoniznoi-, £
D, 2014 4 12 A2 U-BCF BN 7 L OSiEL Fle, D%, FAKT o E=TBEFED
E#IZHEDL LT, ZOMBUKREITKS ZELTWD, £z, Bz X5 & U-BCF Dii
BN E ZORERIIENEORENDH Y | SHFEIFERE T 5124 v, U-BCF it
Bt (MBS U CHREEDORE L) & OEMLIRMEZ R T 2 LERH 5,

X-3.1 TrE=THRZER REZL

2] MPAGBA~11A) 20 B N-NH4 (mg/L)
0.800 RK UBCF(1) | UBCF(2)
B 0690 0416 0657
MBIOT—BE =
0700 BN 0020 0000 0,000
UBCFAS LM Fiy 0.186 0108 0119
0.600
= 1 2] N-NH4 (mg/L)
£ 0500 ok UBCF(1) | UBCF(2)
b A ——JRK "X 0.460 0.380 0270
f 0.400 —=—UBCF(1)
=z / \ -2 0.020 0.020 0020
UBCF(2)
0300 / ‘ Fi 0133 0073 0086
0200 ; ! 7\ ot N-NH4 (mg/L)
\ FA | UBCF() | UBCF()
1A J | % /1] BX 0690 0416 0657
0.100 4 / ) A ™\
| N /' [} " B 0.047 0.000 0.000
T winy/, )
0.000 - - - - - - - - - T Fi 0220 0129 0133
2/2 3/2 4/2 5/2 6/2 7/2 8/2 9/2 10/2 11/2 12/2 1/2 2/2
20144 20154




(2) B~ v

Saigon JIIFUKDIEfF~ v H - FEEIE, K-8.2 12T & 912, #HT 0.008~0.110mg/L (°F
#50.032mg/L) . FW#HIT 0.007~0.088mg/L (*F¥-#) 0.033mg/L) Th o7z, 77 7 hbHJFEK~
PR, WL NS H 0 BERET. @FE A 0.033me/L Th o7, WfE~Y A
VEREIBEL, 77780, Zhvd U-BCF iUk &Lk DO, U-BCF Oz AR
HHoEEbns,

X-3.2 BE~UFT BREZT

L2l M#(A~118) w2 E BEIHY (mg/L)
0.120 ZES UBCF(1) | UBCF(2)
f-#N 0.110 0.090 0085
]\ WHInT—RE &N 0007 0.001 0002
0.100
/ \ l Fi 0033 0016 0017
= 0080 A * . 2] BEILHY (me/L)
ij Efﬁ%bii'}l:;?&fi Rk UBCF(1) | UBCF(2)
a ZERU, _ § —
A ] \ UBCFAS Ltk ——RK B 0110 0079 0055
A 0.060 \ —m—UBCF(1)
fé / UBCH2) p N 0.008 0.001 0003
R / A l Fiy 0032 0016 0019
0.040 ] s
1 sk BETVHY (mg/L)
~J/ " ’/\ Bk | UBCF() | UBCF(2
0.020 ) f
vt/\\ /\\1/ \(/ \Vﬁ\t/ \J!‘V" \,j’\k\/ V \,/ Bx 0088 0090 0085
F- . B 0007 0.002 0002
0000 iy 0.033 0017 0017
2/2 3/2 4/2 5/2 6/2 7/2 8/2 9/2 10/2 11/2 12/2 1/2 2/2
20148 2015%

(3) WAFEk

Saigon JIFUK DIEFERRE L, K-8.83 12T Lo, HOLE#EHIH L0, i, &
B D B R, @4 T 0.014~0.350mg/L (128 0.017mg/L) Thol-, 2.4 HTIHRA
7238V . PCR COMNTHREED 5 U-BCF HIKIZIZEME T L A R ST, 2 ofEED)
5t U-BCF IZ L A8OREITH EVIFFTE T, SO DORER THAE T 2~3%RE T

Ho,

-3.3 ¥

& H &AMk

£ ~ # .
2] MmH(BA~118) 2] & RS (mg/L)
0.400 Rk UBCF(1) | UBCF(2)
UBCFAS L& BX 0350 0360 0.330
0.350 =
\ SRR ARE 1 B 0014 0040 0040
Y\ P Eﬁ“d‘ﬂii Ty 0172 0.169 0.168
0.300
ﬂ fiBInT—&kiE ‘\

,A I i BEy (mg/L)
gl,04250 |‘ —FK ok UBCF(1) | UBCF(2)
£ | K /\ N \ A —=—UBCF(1) BX 0.350 0320 0.280
&% U Y UBCF(2)

P \ ’ Q\\/ / y 4/ B 0,050 0,040 0050
Eo_m ] \ L_A\A 1 T 0.170 0.153 0.152
ﬁ \ / / AL
0.100 \ ‘\( ; \\ | J ) . %:2°3 (mg/L)
] \ ’ ‘ u \ / ! %\f Bk | UBCF() | UBCF(2)
| h
| 4
= | BX 0310 0360 0330
0.050 = 4 1
YN 0014 0040 0040
0.000 T 0173 0.179 0.174
”w2 3p a2 s/2 6/2 712 8/2 92 102 12 122 112 202
20144 20154



(4) DO

U-BCF I3 INC A B3 58 A Z 0K CRRRTEMER) (CRFFICIFKKESEZIT O b
DThHD, ZOHAMEDIGRIETHY . JFAKHD DO B2 DB EL 52 5, il
EE4P), JFUK DO 28 0.3mg/L &K< | EWELNE N L2, 0% 2 EIZIED DO diE
X (2014 -5 A 26 H, 201449 H 10 H%EE) OFER, K-84 006 b 0058512, K
/K. U-BCF /KD DO I RIFIZSE S L7z, Ll b I 5 I2AEMRERIZIHB W TED
DO bEHETHDH A, T &tz U-BCF OB EETHD L E X D, S DOFEIEFERE
WL, ZNOZTHDICHRIET D RERD S,

(-3.4 DO ®RHBZEAL

L2 WHGGA~11A) 2] pric) DO (mg/L)
Rk UBCF(1) | UBCF(2)
9.00
BX 8210 6500 5390
8.00 N/NA B 0300 0.100 0200
200 W Fiy 5293 2527 2315
6.00 r 8 DO (mg/L)

i %7 oo—H%E
83 UBGF(1) | UBCF(2)

# | e |
] \4 / / \‘/ Yy TR BX 8210 6500 5390
/\ oI —=-UBCHY) LN 0.300 0650 0770
\,,/ y »' /l UBCF(2)
\ r" / /.. Ty 4536 3032 2060
3.00 “ V v ¥ u ‘ y
| | t ) Do (mg/L)
2.00

DO (mg/L)
«
g =
3
——

=

/ \ ZE3 UBGF(1) | UBCF(2)
LS | ; KL AHE UBCFAZ L#E -
1.00 B I ,_\ SICELRE BKR 7.520 4510 5070
; BN 0500 0.100 0200
0.00
2/2 3/2 4/2 5/2 9/2 102 112 122 1/2 2/2 T 5771 2199 2426
201445 20155

(5) pH
pH O A2t % K-3.5 [T~ FEAEERBIEE Y], MBE -7 DO, K pHIZEAL T
1% 2 FEED DO BGERIZHE, UK pH b e Sz, FFIC, 2014 2 9 AIZ%EM L7 2B b
LA Bl EEMEZERIC L D pH dGEIFBHE TH Y . Mk, REZERZFIGEAT S Z & TK
g7 M ENR & 72 D 2 E BRI S LD,
X-3.56 pH ®&EHZfL

o FH(SA~118) 2] b pH (=)
8.00 K UBCF(1) | UBCF(2)
f-#N 7.160 7.180 7120
7.00 A W = A ‘wl“\ﬁ w BN 5760 5820 5860
BT Ny N ;'\’Q“, W W
2 o ¥ o Fiy 6613 6.707 6533
600 T M 0y
| . T v 1 L)
70 pH (=)
5.00
. UBCF(1) | UBCF(2
s WHInT—RE SEAILARE UBCFH5 LS Bk ™ @
EMERICEDME ——Bk BX 7.100 7.180 6.950
4.00
= UBCH1) LN 6.060 5820 5860
UBCF(2)
200 Fiy 6.560 6613 6.367
200 ) pH (=)
Rk UBCF(1) | UBCF(2)
1.00 f-¥N 7.160 7.160 7120
B/ 5.760 6.170 5910
0.00 Fiy 6645 6.763 6599
22 32 42 s/2 6/2 712 8/2 92 102 112 122 12 2/2

20144 20154




(6) E260
[X-3.6 12 E260 D% A 2L % 759, JFK D E260 13, #.4] T 0.068~0.485(—) (*F-#):0.220(—)
). FNHITT 0.050~0.716(—) (£ :0.257) ERBITEVME L 7o o7, ZAUIWNEI O mE
LD b0 SN D, U-BCF OULEEVEREIL, ]’E#F’EJ@EU\ U-BCF(1)?» E260 [
324% & U-BCF(2) LV &< 720 . AKEIFK DA U I3 22 5E 8 (SV)IE 10(/h) BT
DT EMNTIND

-3.6 E260 #%HZfk

CODwin

[Z] (5 H~117) 4 B E260 =)
1.000 Rk UBCF(1) | UBCF(2)
= 0716 0649 0950
0900 SHALLARE BX
EMZRICE B N 0050 0045 0036
0.800 l Fiy 0244 0.195 0241
0.700 17
H i £260 =)
| J5V/3 UBCF(1) UBCF(2)
T 0.600 ﬂ ——EK
3 IL‘ —=— UBCF(1) &K 0.485 0416 0.445
© 0.500
8 4 ﬁ 1 A H UBCF(2) B 0.068 0045 0036
0.400 \ r MAF Ty 0220 0.168 0223
g \ / . y
/\vl\ WHInT—HE /v \ / \v " UBCFHS LIS
0.300 '{ - :
\ \ / ‘ k o | F l w8 E260 =)
0.200 L A L g I3 WL Ll Bk UBCF(1) | UBCF(2)
\ /W [FENN
h\ } || 1 syl BA 0716 05649 0950
0.100 . Y UV Nellgls
Y ¥ S T4 | W BN 0050 0055 0044
0.000 E25 0257 0211 0247
2/2 3/2 a2 5/2 6/2 72 8/2 9/2 10/2 11/2 12/2 1/2 2/2
20144 20154

(7)
X-3.7
3.74mg/L) .
@ U-BCF #LEE/K D CDOwMn 1 1.40~4.40mg/L. (¥ 2.95mg/L) & JF kK E e

|2 CODMn D% H 224k % 7597, Saigon JIF/KIZI W TR T 2.10~5.40mg/L (1)
H2HAC 1.45~4.70mg/L (°F-#) 2.95mg/L) &M TEVy CDOMn & 72> 72, R
Qﬁ%z’)ntu

5. EAIT? U-BCF 12 k5 CODMn D DERFER 20~25% 035 H L7z,

L2 WHI(BA~118) L2 bt CODMn (mg/L)
6.00 Rk UBCF(1) | UBCF(2)
&K 540 530 390
SEAILARE =
EMERISLHBER BN 145 1.10 0.90
5.00 1 UBCFth\azé r
/ \ 1 F1y 343 279 265
—_— | M
= 400 —HE w5 GODMn (/L)
£ 83 UBCF(1) | UBCF(2)
c _,- =
2 e 1'" —— Rk BX 470 530 3.10
2 300 - P |
3 /.‘” “ I/ J & Te-uscRL) B 145 110 130
) B u UBCF(2)
4 E37) 295 253 198
WV /
2.00 ’ﬂ?A 'i_ i
72\ \/ Y GODMn (mg/L)
V\" K UBGF(1) | UBCF(2)
1.00
f->N 5.40 4.40 3.90
&N 2.10 140 0.90
0.00 iy 374 295 293
2/2 3/2 4/2 5/2 6/2 72 8/2 9/2 1072 12 122 12 2/2
20144 20154



(8) WAL,
- IIX-8.8 1T T L DI, HIT 9.2~138 JE (¥ 42.8 [£) , #2#1 T 9.1~35.3 & (%
$119.75) L 700  NHITCIIRUKBE N @mWRER & 725 72,2014 45 12 A IZ%EE L 72 U-BCF
77 LBGEIC LY IEMER. R BEAKEIZZEDOIRDOMENRD LI TN D, LERIR
AW ILBREAT D 12D, WE AR LRV EBNFETHY | ARG FIEEZ SO TR
T OMENRD D,

X-3.8 BEE

% H 21k

E2) WHEA~11R) i 8 RE (NTU)
160.0 K UBCF(1) | UBCF(2)
B 1380 702 1230
140.0 B 9.1 03 62
I\ F 338 264 288
120.0
) * ZRALLARE R B ——
100.0 bl A
S ’ ERESI-E38E K UBGF(1) | UBCF(2)
z | . —— [k BX 353 247 216
o 800 1
] | = UBCHL) EON 9.1 03 80
" [ UBCF(2)
0.0 ﬁ “r\ N | iy 197 144 15.0
WHIOI—BE / V\ l . / \A ,V\ UBCFA LB
200 | - A P L] [GE) e (NTU)
J, L] N | Bk UBCF(1) | UBCF(2)
4 A LN
4y e A B 1380 702 1230
200 —\\;f"\ i / v A ‘.
«A—\\_(--./\ Vo o Nr BN 9.2 6.6 62
00 iy 428 340 347
22 32 42 5/2 6/2 12 8/2 92 102 112 122 12 2/2
20144 20154

< A EEIEIX-8.9 1T L DI, IWENCE TR 25 HAENED LD L OO, HETHK
BT 33 JEFEEE, U-BCF ALERK 29 FEFRRE & Z DFRERIL 10%RE TH -7,

-39 fE

#%& H &4k

L2 MMGEA~11A) L2 bit] h:Y: 4 ()
2500 ZES UBCF(1) | UBCF(2)
f-#N 199.0 1120 1040
=& 30 30 70
200.0 i 331 290 298
[\ [ £ (®)
150.0 Bk UBCF(1) | UBCF(2)
~ ——RK BX 199.0 1120 104.0
] —=— UBCF(1) =
" & 30 30 130
a A UBCF(2)
100.0 - - Fi 339 239 217
/ \ SEANLABRE
EMERICLHBR
UBCFAS LK
\| @wzooo-—sa 1 FLE ) ) )
\ n i
s00 \ o l 5ES UBCF(1) | UBCF(2)
\ [ W
I ; /\ y Y, \fh Y [ . BX 720 64.0 640
r.p;\_ﬂ,s_-»:/ \ =" otf Ry L ¥ M. N B0 31 100 70
00 Y F1 326 322 308
2/2 3/2 4/2 5/2 6/2 7/2 8/2 9/2 10/2 11/2 12/2 1/2 2/2
20145 20154



(9) Kik

X-8.10 ([Z/KIBDO#E HZ(b &2 T, AKIRIZBE L TiE, M, 8 TOZBITERD 50,
H1L., 201541 H~2 A2/ TKIBEDED (30.0C—25.0C) 238D b7, @HEDKIE
1% 24.9~32.2C (*}#30.2°C) Th -7,

-3.10 ZKiE ®EAZEA

2] mHA(5A~118) 2]
B KR (c)
40.0
RK UBCF(1) | UBCF(2)
f-#N 322 340 340
35.0
Sh A B 249 250 264

" O A o~ Bl m,
| & aa M ~ \ \PJAA‘ ] '\v'/"’""v'“"‘v{\';i:ﬂ‘\ Fiy 302 306 311

300 ﬁ i — L2 %%

i 1
250 t L) KB (c)
Bk UBCF(1) | UBCF(2)

= BHTnT ki BRI ARE o N,
£ RS- E RS UBCFAS L R —
. 200 = UBCF(1) BX 320 340 340
L]
® UBCF(2) B 249 250 264
150 T 288 290 300
100 5t *= &)
Bk UBCF(1) | UBCF(2)
5.0 BX 322 340 340
BN 280 290 290
00
2/2 3/2 4/2 5/2 6/2 7/2 8/2 9/2 10/2 11/2 12/2 1/2 2/2 B3] 31.0 316 316
20154

20144

(10) ERA=EE
X-3.11 [ZER S ER A 2 a2t , T 43.2~750 us/lem (“F¥) 95.2 1 s/em) . #H

T 43.0~592.0 ps/em (F¥%) 156.0 u s/lem) & HZHICHTRWERIREE & e o7z,

X-3.11 EXMECEE &KHEZEL

i WH(SA~11A) L2 B REERE (u S/cm)
800.0 Rk UBCF(1) | UBCF(2)
N BX 7500 6150 3580
700.0 BN 430 410 396
‘\ Fi 1181 1094 927
600.0
T ‘ \ i ARERE (u S/cm)
$500.0 R UBGF(1) | UBCF(2)
4
I , \ ——JRK 8K 5920 6150 3580
#4000 —=—UBCF(1)
u B 430 440 56.0
® UBCF(2)
L] Fi5 156.0 159.3 1304
300.0
SERIABE UBCF/5 L&
2000 /’\ EHBERISBRE I REEWE (@ S/cm)
X J / \ /\ R l K UBCF(1) | UBCF(2)
100.0 ™ y » 7\ l Af\q BX 7500 2540 2280
- L ]
t W‘A""‘?‘ LSy ,/fy_; re ). B0 432 410 396
00 MHIaD—ikE Ty 952 793 779
2/2 32 4/2 5/2 6/2 /2 8/2 9/2 102 12 122 172 2/2
20145 20154




3.2 SH%DORBRAIZONT

FiRo#EY |, WEICEWNTH 7 VBT ER, B~ v KT CODMn % DJFAKNKE
IER IR L < U-BCF OAZMENZEH Sz,
TUESTRERERFORERITEEIITEL TWRNA, 2014 4 12 A OUER FEhE% 120
FEVEREDO KIS EN A O N EN SV A T AKEAM OB KE <o TWn D LKL
b, TOERNE L TEEERMGICOVWTHLABEEBDLZ ENTEL,

U-BCF OF 2V A 2 AKEAFIZEEER L TH B AR OEAFE DT 51213k
ot L CRFERBRAITWEE LT AEMERE 2 R T MERH D LB 2 5,

P A TUNOKEEAI - T, ATEIKDOEEZZ T2 < W Bt Dau Tieng i £ Ti&E
KEZMITEE G H DD, FIEHORTHA TUAKEXES TEHOmE G R THIER
WCIREE EORRENH Y, U-BCFIZxHT A2 HIFHIKIRE LTREW,

FROFEND, BlIEHEEROT X EWO T HHE Lz,



4. FEERL O FIREM:
41 FEZLEVEIRE

BEMET, 3RDRD O BLD 1 DTh DKM [ HARIEENE) 2k 256 H 14 A
PR E L, MEANTTES OO OBIGHIEGH E LT, A > 7 FHlio by 7FE—L 2%
FEMRAOIZAT S & LT 5,

TR 26 FRICKGET ST T4 v 7 7 VAT AEHERS ) ©H B ERGEE AR 2L L, AARD
SR e AR & A0 Uie THEER ) DFEVIARSRERR « 77 v M EEOZHEE Wo T T
TOmRYMABOHRIL G BOEFEE - TBE Il k) o, iR 0 - fEREIH— B R
OFMEBIRL & Vo Tz TNTF) IZEL B LRI L, &7 =2— XD Y A7 K2
E2EHEEITO, BEZEICORT D EHZT STV,

B T E - ASEAN| #UIIC DWW TIZAARIC E o T Tk z 2, AT b Wit
& LTI b BLEHE O Rl %9 2 R0 L CHu 5,

U-BCF 245 t%® [HE « ASEAN] MDA > 7 TEfHIZBWNT, ZOLEME - a2 A F A
Uy hrbmn=—X fHlizEonsbDEEZ TS,

AT F U HAKEAETIEBEIC U-BCF 2MEAINTEY . A% bREMNEZ N a2l
JRF TN D= DIZBIMIFRE, =— AW LED TITT<FL LTS,

ZO Xy AP W T, U ERARERE. Bk 1.3 1IcbH D K DD, M TBOE
NERE 8RS (JICA) HOMRELAN /) F3E (2010 FFE£~2012 FF) T U-BCF IfR 5L
fitng FEht Lz 2 &b, A 7 4 UiKEAZ X M AEICET S U-BCF ¥ K&I2m)
FIB A EATH 8~ b= LCTHAEB OB EZ GG LTV D,

$72. Z? U-BCF #{iix HRDKE VA ARMGL LTELDHIT 256, XM FAEHD
TRFES (2013 4EDOFE GDP K E RN 5.4% & RV KIEICH D08, KR E L TREVA
v 7 UERE) ANEREOSANICET HIERNTRE . BUSOHE - HlER IOV THEET
HZENMETH D,

4.2 BEMEIZHOWT

YA KBTI DT ARKONOERLZ DH—F I U THA~ORKEIT> TV DHKE
FEAKTHD, FAEOEMEHEILAL 100MillionUS$% L5 HN 5, AR & eI
LMV Z EOTELNATBEALTCND EVZ D,

ARG 22 A TS T2 B SISOV CiE, U-BCF O FEREERR & FAT L7220 bk
MDD ENRMETH D,

P A TUIKEAFOE R S EEE 2 203 b ARNE S, REESIERIZ OV TR L T,



4.3 TAN HIEP #7K#; U-BCFZEAILRLIRR
(Final Reporting for U-BCF Pilot Study in Tan Hiep WTP JtFui i L FAEBER & v #ky)

(1) U-BCF Ztax#r (%)

Tan Hiep {47k OIAEDALELEE 171330 75 m3/H T 5, 48l fiz%fe 71 30 /5 m3/H ¢ U-BCF
7% % Tan Hiep ¥ /K BB 2 A DEF 2 A M 2RET 5, (REER—3)
REFET, BARTOEALELZ LML UL THREL, £/ M AETOM T
EEBLCHRINT S,

#-41 #HRE BH)

Cost (USD)

Comission Designing 576,761

Sub-total 576, 761

Civil Work 8, 898, 592

Mecanical Work 7,098, 592

Erectrical Work 4,170, 423

Construction {Monitoring Work 754, 225

Building 554, 367

Field Work 337,183

Sub-total 21,813, 382

Administrative Fee 42, 254
Total 22,432,397 (USD)

U-BCF 1315 /K ORI ICERE SN D sk T, BEFOE/KGOUE T, EARIZIZIAETH
5o KT a7 U — MEEW L2 DT, EARTENREIRLTHEEDOR 40% % DD, -,
ZOREIIMETHY |, RESME, Wil ERREICL > TEEIT S,

(2) UBCF =27 =2 |
Tan Hiep |Z U-BCF Jifig% 238 A LU 7= 5 OEiGHERFE S 2R R 5, MEEFEHEE L LG
EFaEREHELT, UFO3IHB % ELT,

© EHE

U-BCF I3 Lt T 525, BRI FHRNZ M L T L 7ew, HERIHI (3B ) 2 S8 L
L72avy, BAEME LTI, oy —7n U kR 7 EfpCRIAE 25 1T
2o
@ RLRIE LR

U-BCF TR 21E MR (GAC) 1. WoEMEREZfE 5 D TIX/e < AL E L THEH
T D7D, IEMERZ T 2 0LETR 0, L LR S| BEAEREOTE MR R [F] £ O BEFESE 1T
FoTHLFSABY LT ZENBESND, £ 2 THEM T%OTEMER MR EZ AL T
AR



@ HErrE s
U-BCF filiax 1L AN > 7l i@ SV 7 R E S D, R BT 2 7201213, HAx D
AUTFUARBERARTHD, ZHNETOEBEND, 20VND/M3 & FiAA TN D,
UEoRBIZESE, HiSMHEEHRELRE T L, R42 ITr-T B0, FH
4,272,221,430VND (205,791USD) 7% U-BCF Difdinff R HE Nl S vz, AL E 1m3 4
7Z0ICHET S L, 39VND/m3 LRE &N D,

#-42 U-BCFZ7r=yZax}

Volume Number Ope'ration Annual Electric Cost | Electric Fee for Annual Consumption
Contents Time 365 days Tkw
kw Num. min or hour kwh/year VND/kw VND/year
1 Air Blower 37 30 min 20,257.5 1,929 39,077,000
2 . Dust Blower 75 24 hrs 197,100.0 1,929 380,206,000
3 . Discharging 11 2 hrs 48,180.0 1,929 92,939,000
4. Valve 0.2 10 min 109.5 1,929 211,200
5 Lightning 0.1 30 2 hrs 2,190.0 1,929 4,225,000
Sub-Total 267,837.0 516,658,200
GAC Annual Rate Annual Replenish . Annual Consumption
Volume Unit Cost
Contents Life Time Replenish Volume Price
m® year % m®/year VND/m® VND/year
1. GAC 1260 15 7% 88.2 17,750,150 1,565,563,230
Sub-Total 1,565,563,230
i Annual Maintenance
Contents Volume Ope:;ir:;a:?ate Annu\z;loﬁz]e;atlng Unit Cost Price
m®/day % m®/Year VND/m® VND/year
1. Mechanic 300,000 - 100 % 109,500,000 20 2,190,000,000
Sub-Total 2,190,000,000
Total(VND) 4,272,221,430
Total(USD) 205,791
(3) U-BCF i AZhR
U-BCF #H AT 52 & T, JKFICHEENDT S E=TRER, W~ Al

DI RBNTRE S 4L, B OBFKLEERRIZ BV TR EL L 72 2 R CREM S O MEA &
DHIED IR SN D, BATO U-BCF OEERERTIC L 5 & FRTEARDOK 30%25HIjH S

b,

BURE S O EFERBHE R 2 F 2 72856 OFMIEABOHNEE RIZER-4.3 [TR”TLEY T,
4E[#] 1,652,795,000VND (79,614USD) DR Er BT 2N iFF S b, 72, U-BCF BAKDERES)
KA TR LTS A, R-4.4 1273 B0 4 3,541,703,000VND (170,602USD) i D%
HHIE S RS LD,



K-43 ERZRRAITEE

U-BCF Reduction Annual Reduction . Annual Chemical
Treatment Dosage Rate Volume Unit Cost Reduction Cost
Contents Volume 365days
m3/day g/m3 % kg/year VND/kg VND/year
1. PAC 300,000 244 14 374,052 2,976 1,113,179,000
2. Chlorine 300,000 2.75 14 42,158 12,800 539,616,000
Total(VND) 1,652,795,000
Total(USD) 79,614
F-44 FHEMHBE
U-BCF Reducti Annual Reduction A | Chemical
Treatment Dosage e;itlon Volume Unit Cost F;mdua G eg'ci
Contents Volume ate 365days eduction Los
m3/day g/m3 % kg/year VND/kg VND/year
1. PAC 300,000 24 .4 30 801,540 2,976 2,385,383,000
2 . Chlorine 300,000 2.75 30 90,338 12,800 1,156,320,000
Total(VND) 3,541,703,000
Total(USD) 170,602
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Distribution tank / Hgp phén phoi

Meshes et/ Lubi lc v Manometr 4p 14 x3 Musonetr phéx3 Symbol Name
Biéu tiomg Tén thiét bi
b= Ball valve / Van bi
Rt b 33 00 o0 | Globe valve / Van cdu
Raw water / Nt thé @20 T
DK Needle valve / Van kim
e ™ | Check valve / Van mpt chiéu
Drain/ Xd 920
—iI— | Prefab joint / Noi nhanh
U-BCF (1) U-BCF 2) ® Flow meter / Lueu lirong ke
% Filter regulator / Loc vé diéu dp
g s 58 g
B S e = 2 ey
= [EE 532 = =
3 LB 285 5 2
10
T T 1~O0LPM
% % 1~10 Liphit
\ J p( \ [

Compressor
May nén khi

Flow Diagram of Biologically Experimentation, Vietnam
So @0 hé thong thi nghiém bing phirong phdp loc sinh hoc tiép xiic, Viét Nam
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Assembly Drawing
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1. BHEREIE

1) BEARE1F
(1) ZEHE

SaigonJI[RKIZCEENS T VEZTRER. RURKKEHREZRLH-O. B

(RELB+2ESIB) ORTRICU-BFEZRET 5. B8, Saigon)llDFHEL LT,

[RKDOAME LN =8, U-BCFDRTERICHR T AGHRRIEMELRTELDLT D,
Y SEERHET. BARICHEET AHMENDOFLERICEYLEEZTS,
WMEMZERSEL-OOERETHRFERE L. ChictmRTHRAZERBSE

52 LT, BADEIEOHHIEE T ICEMYYMEDHEZNENICRET 5, HiEEK
(FK) LZEKEHAT D,

(2) FTEZRKXEKE
300,000 /B = 12,500 m/Bs = 208.3 md/4

(3) K TR
Saigon)IlRK
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2) EYiEMAERE (U-BCF) HIREH
(1) YAt

it = Emifix
ith # 8 it/Rft x 2 Rk
i S 4.5m" x 6.0m/= x 2 B/ith x 8 it/FH# x 2 Rk
it m 864 m? (1ihdpt=Y 54 n?)
BKIEE 347 m/BH (LV= 14.5 m/B§. SV= 9.6 1/B%)
HTRAE K (RK) . BRICKDHES
O35
AREMERICK D ERREMAEBE L, EMEOLKRETEOEY £F 5,
i 32} ARFJACREME R (PR
9 & 0.4 ~ 0.5 mm
HERE .7 KT
FEES 1.5 m
Q@ xHERE
XEFBIEABRAET 5, BRFKIGES, BEH, FHRTHEGIDET S,
1 B TR S 2mm ~  4mm 75 mm B
2 =] Amm ~ 7 mm 75 mm E
3 =] 7Tmm ~ 12 mm 75 mm [E
4 =] 12mm  ~ 20 mm 75 mm E

& 300 mm E

Q@ THEKEE
FKDHFRKE S VEREIDHYFSEZITL. KEEELXZ/NE L, HhDOKED
H—LZRY. 2ROEFEDNRMICITILDET D,

it = Z iRz

B & A (N BELGBEET S

# B SUS304

B = 2 /it

REEE 864 mt (1itidpt=Y 54 m’)

ft B & HR— b SUS304 1=
mit&E SUS304 1=
7 oh—RIL b+ SUS304 1R
THREE SUS304 2 B/t



@ HKk+52
AKESTF, NEBKEHFIZEKT 5=0I125F%ITD,

it =X UFR 57

~t = 400 mm" x 430 mm" x 4,700 gt

# =1 SUS304

# = oY 6K

ft &’ HR— bk SUS304 1=
mftE8 SUS304 1
T ohA—RIL bk SUS304 (=

® EvPfvwrk—IL
EHE~OHEAORE LTETS,

it = JISIOKF B> Ut ohk—IL
s+ & ¢ 1000

il = SUS304

B = 4 A

(2) EHIAD—
AT, EPEMIBHOKEIEICE TS, EERESE. [KEEIETORSER
EREERT D=DICEERIT S,
it L—yJoJ—

4 & (IR#ITIE. FHIE)

65.1 m®/4)

58.8 kPa

r—24  FCHH

A—4a— FCHE

¥ T b RERMES

LEANREANE (4 >/ \—42 i)

90 kW . 3% . AC 400 V. 50Hz

it & & HBEE RS 1#8/&
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(3) BRETIOD

BKROERY. 2% %U-BFFEHEKBANEAEZNH CHOIZHRET 5.
R L—yIng—
B % 4 & (R#KITIE. 1EFH)
oo B 8.0 mn*/%
ot E 30 kPa
# B r—u4  FCHEH
A—4— FCAE &

4) RAEREEE

XTIk RERMESY
2EANBEERE (14 o/\—2HlfE)

1.5 kW, 3# . AC 400 V, 50 Hz
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WA A L —
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EAHRUVEAFARE VR
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el
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TREATED EFECTIVENESS OF BCF PILOT AT HOA PHU INTAKE STATION

Mesurement month :
02/2014

Pre-sedimentation Basin

Sampling place Raw water[ Treated water by | Treated water by
: : NO.A BCE NO.B BCF
RUNNING Pre—_ChIorlne (mg/L at mtak_e) 0
CONDITION Activated Carbon Layer height (m) 1.5 1
Treatment volume(L/min) 2 2
DO (mg/L) 2.97 2.48 1.16
Color-filter 0.45 pm (degree) 20.3 155 -24% 16.8 -17%
Turbidity (NTU) 20.7 15.2 -27% 17.9 -13%
CODMnN (mg/L) 2.11 1.68 -20% 1.86 -12%
E260 0.430 | 0.321 -25%| 0.372 -13%
Ammonium-nitrogen(N-NH4) (mg/L) 0.08 0.05 -36% 0.06 -23%
Nitrite-nitrogen(N-NO2) (mg/L) 0.005 | 0.003 -40%| 0.004 -20%
Nitrate-nitrogen(N-NO3) (mg/L) 0.317 | 0.433 37%| 0.350 10%
Dissolved-manganese(d-Mn) (mg/L) 0.020 | 0.012 -40%| 0.013 -35%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)
Mesurement date :

08/02/ 2014

Pre-sedimentation Basin

Sampling place Raw water | Treated water by | Treated water by
NO.A BCF NO.B BCF
Pre-Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION  [Running start date and time after washing finished 7/2 9:00 712 9:30
Sampling date and time 11:00 8/2 11.05 8/2 11:10
Filteration time after washing finished (h) 26 h 26 h
Water temperature (‘C) 28.2 | 285 28.7
pH 6.10| 6.30 6.20
DO (mg/L) 3.03| 5.45 5.16
BASIC Conductivity (1 S/cm) 94| 98 95
Color-filter 0.45 pm (degree) 28.0 | 16.00 -43%| 16.0/ -43%
Turbidity (NTU) 25.0 | 184 -26%| 19.5| -22%
ORGANIC CODMnN (mg/L) 2.25| 1600 -29%| 1.75 -22%
COMPOUNDS (E260
Ammonium-nitrogen(N-NH4) (mg/L) 0.12| 0.08] -33%| 0.11 -8%
NITROGEN  |Nitrite-nitrogen(N-NO2) (mg/L) 0.005 | 0.004  -20%]| 0.004  -20%
Nitrate-nitrogen(N-NO3) (mg/L) 0.4 0.5 25%| 0.4 0%
DISSOLVED |Dissolved-manganese(d-Mn) (mg/L) 0.014 | 0.011 -21%] 0.012] -14%
METAL Dissolved-iron(d-Fe) (mg/L) 0.28| 0.19] -32%| 0.22 -21%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)
Mesurement date : 10/02/ 2014

Pre-sedimentation Basin

Sampling place Raw water | Treated water by | Treated water by
NO.A BCF NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION |Running start date and time after washing finished 09/2 9:00 9/2 9:00

Sampling date and time 11:00 10/2 11:05 10/2 11:10

Filteration time after washing finished (h) 26 h 26 h

Water temperature (“C) 27.1 27.0 27.2

pH 6.30 6.47 6.28

DO (mg/L) 3.15 4.67 3.65
BASIC Conductivity (i S/cm) 84.4 88.7 87.3

Color-filter 0.45 pm (degree) 26.0 22.0/ -15% 24.0 -8%

Turbidity (NTU) 22.0 204, -T% 21.0 -5%
ORGANIC

-170 -100

COMPOUND CODMnN (mg/L) 2.05 1.70| -17% 1.85| -10%
Q E260

Ammonium-nitrogen(N-NH4) (mg/L) 0.13 0.09, -31% 0.100 -23%
NITROGEN [Nitrite-nitrogen(N-NO2) (mg/L) 0.005 0.004| -20% 0.005 0%

Nitrate-nitrogen(N-NO3) (mg/L) 0.3 04 33% 0.3 0%
DISSOLVED |Dissolved-manganese(d-Mn) (mg/L) 0.015 0.009| -40% 0.011 -27%
METAL Dissolved-iron(d-Fe) (mg/L) 0.30 0.23] -23% 0.28 -1%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

Mesurement date :
13/02/ 2014
Pre-sedimentation Basin
Sampling place Raw water | Treated water by | Treated water by
NO.A BCF NO.B BCF
Pre-Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 15 1
RUNNING Treatment volume(L/min) 2 2
CONDITION  [Running start date and time after washing finished 13/2 10:30 13/2 10:30
Sampling date and time 13:00 13/2 13:05 13/2 13:10
Filteration time after washing finished (h) 2,5h 2,5h
Water temperature (C) 301 301 30.4
pH 631 6.69 6.51
DO (mg/L) 385 1.28 1.45
BASIC Conductivity (u S/cm) 104 144 110
Color-filter 0.45 pm (degree) 200 16.0 -20%| 19.0 -5%
Turbidity (NTU) 23.6 203 -14%| 216 -8%
ORGANIC CODMnN (mg/L) 190 155 -18%| 1.80 -5%
COMPOUNDS |E260 0473|0416 | -12%| 0412 -13%
Ammonium-nitrogen(N-NH4) (mg/L) 0.05( 0.04f -20%| 0.04 -20%
NITROGEN Nitrite-nitrogen(N-NO2) (mg/L) 0.003 | 0.003 0%]| 0.003 0%
Nitrate-nitrogen(N-NO3) (mg/L) 0.3 0.4 33%| 0.3 0%
DISSOLVED |Dissolved-manganese(d-Mn) (mg/L) 0.024 | 0.009 -63%| 0.011 -54%
METAL Dissolved-iron(d-Fe) (mg/L) 020 0.14| -30%| 019 -5%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

Mesurement date :

18/02/ 2014

Pre-sedimentation Basin
Sampling place Raw water| Treated water by Treated water by
NO.A BCF NO.B BCFE
Pre-Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION  |Running start date and time after washing finished 17/2 12:00 17/2 12:00
Sampling date and time 10:40 18/2 10:45 18/2 10:50
Filteration time after washing finished (h) 22h15 22h10
Water temperature (“C) 26.5 26.8 26.4
pH 6.30 6.40 6.20
DO (mg/L) 2.48 1.16 1.20
BASIC Conductivity (1 S/cm) 373 386 358
Color-filter 0.45 um (degree) 14.0 12.0 -14% 13.0 -T%
Turbidity (NTU) 14.6 12.3 -16% 12.4  -15%
ORGANIC CODMnN (mg/L) 2.05 1.75 -15% 1.85 -10%
COMPOUNDS 260 0.308 0.217 |-30% 0.248  -19%
Ammonium-nitrogen(N-NH4) (mg/L) 0.05 0.03{-40% 0.03 -40%
NITROGEN Nitrite-nitrogen(N-NO2) (mg/L) 0.01 0.003 |-40% 0.003  -40%
Nitrate-nitrogen(N-NO3) (mg/L) 0.30 0.50| 67% 0.50 67%
DISSOLVED |Dissolved-manganese(d-Mn) (mg/L) 0.024 0.019 |-21% 0.021 -13%
METAL Dissolved-iron(d-Fe) (mg/L) 0.11 0.08(-27% 0.09 -18%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

Mesurement date :

25/02/2014

Pre-sedimentation Basin

Sampling place Raw water —reated water by [ Treated water by NO.B
NO.A BCFE BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION |Running start date and time after washing finished 25/2 11:00 25/2 11:00

Sampling date and time 14:00 25/2 14:05 2/2 14:10

Filteration time after washing finished (h) 3h 3h

Water temperature (C) 30.5 30.2 30.2

pH 6.17 6.56 6.48

DO (mg/L) 2.86 1.21 1.89
BASIC Conductivity (u S/cm) 43 44 56

Color-filter 0.45 pm (degree) 16.0 12.0 -25% 13.0 -19%

Turbidity (NTU) 18.2 14.1 -23% 15.6 -14%
COMPOUNDS| 260 0.485 0.304 |-37% 0.445 -8%

Ammonium-nitrogen(N-NH4) (mg/L) 0.06 0.03{-50% 0.04 -33%
NITROGEN |Nitrite-nitrogen(N-NO2) (mg/L) 0.004 0.003 |-25% 0.004 0%

Nitrate-nitrogen(N-NO3) (mg/L) 0.3 0.4 | 33% 0.3 0%
DISSOLVED |Pissolved-manganese(d-Mn) (mg/L) 0.019 0.009 [-53% 0.011 -42%
METAL Dissolved-iron(d-Fe) (mg/L) 0.19 0.18| -5% 019 0%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

Mesurement date :
26/02/2014

Pre-sedimentation Basin

Sampling place Raw water| Treated water by | Treated water by
NO.A BCF NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION Running start date and time after washing finished 25/2 11:00 25/2 11:00

Sampling date and time 09:00 26/2 09:05 26/2 09:10

Filteration time after washing finished (h) 22h 22h

Water temperature (C) 290 29.2 29.2

pH 6.19 6.63 6.35

DO (mg/L) 2.45 1.12 1.16
BASIC Conductivity (i S/cm) 78 83 89

Color-filter 0.45 pm (degree) 18.0 15.0 -17% 16.0 -11%

Turbidity (NTU) 20.5 17.1 -17% 17.4 -15%
ORGANIC CODMnN (mg/L) 2.10 1.75 -17% 1.85 -12%
COMPOUNDS |260 0469 | 0.347 | -26%| 0383  -18%

Ammonium-nitrogen(N-NH4) (mg/L) 0.06 0.04 -33% 0.04 -33%
NITROGEN Nitrite-nitrogen(N-NO2) (mg/L) 0.004 | 0.003 -25%| 0.004 0%

Nitrate-nitrogen(N-NO3) (mg/L) 0.3 0.4 33% 0.3 0%
DISSOLVED Dissolved-manganese(d-Mn) (mg/L) 0.025 | 0.012 -52%| 0.014 -44%
METAL Dissolved-iron(d-Fe) (mg/L) 0200 o019  -5%| 0.9 5%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)
Mesurement date :

05/3/ 2014

Pre-sedimentation Basin

Sampling place Raw water | Treated water by | Treated water by
NO.A BCF NO.B BCF
Pre-Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION [Running start date and time after washing finished 05/3 9:00 5/3 9:00
Sampling date and time 11:00 05/3 11:05 05/3 11:10
Filteration time after washing finished (h) 2,0h 2,0 h
Water temperature (C) 30.4 | 30.1 30.2
pH 6.20| 6.30 6.24
D : : :
BASIC O (mg/_L? 2.20( 1.06 1.10
Conductivity (1 S/cm) 145| 139 130
Color-filter 0.45 pm (degree) 240 | 20.0 -17%| 21.0f -13%
Turbidity (NTU) 20.4 | 18.0f -12%]| 19.2 -6%
ORGANIC CODMnN (mg/L) 1.80| 1.40| -22%| 1.50| -17%
COMPOUNDS [E260 0.189 | 0.150| -21%| 0.163| -14%
Ammonium-nitrogen(N-NH4) (mg/L) 0.05| 0.03] -40%| 0.03] -40%
NITROGEN  |Nitrite-nitrogen(N-NO2) (mg/L) 0.001 | 0.002| 100%| 0.002| 100%
Nitrate-nitrogen(N-NO3) (mg/L) 03] 0.3 0%| 0.3 0%
DISSOLVED |Dissolved-manganese(d-Mn) (mg/L) 0.024 | 0.016] -33%] 0.018] -25%
METAL Dissolved-iron(d-Fe) (mg/L) 0.19| 0.16| -16%| 0.17| -11%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)
Mesurement date : 10/3/ 2014

Pre-sedimentation Basin

Sampling place Raw water | Treated water by | Treated water by
NO.A BCF NO.B BCF
Pre-Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION [Running start date and time after washing finished 09/3 9:00 9/3 9:00
Sampling date and time 11:00 10/3 11:05 10/3 11:10
Filteration time after washing finished (h) 26 h 26 h
Water temperature (C) 30.4 30.1 30.2
pH 6.20 6.12 6.14
DO (mg/L) 1.81 0.82 0.80
BASIC Conductivity (u S/cm) 123 113 112
Color-filter 0.45 u m (degree) 27.0 19.0| -30% 20.0| -26%
Turbidity (NTU) 13.4 11.5| -14% 115 -14%
ORGANIC CODMnN (mg/L) 1.60 1.10| -31% 1.30 -19%
COMPOUNDS |E260 0.113 | 0.045] -60%|  0.055] -51%
Ammonium-nitrogen(N-NH4) (mg/L) 0.02 <0.02(-100% <0.02| -100%
NITROGEN |Nitrite-nitrogen(N-NO2) (mg/L) 0.001 0.002| 100% 0.002| 100%
Nitrate-nitrogen(N-NO3) (mg/L) 0.2 0.2 0% 0.2 0%
DISSOLVED |Dissolved-manganese(d-Mn) (mg/L) 0.016 0.010| -38% 0.011] -31%
METAL Dissolved-iron(d-Fe) (mg/L) 016  0.15 -6% 015 -6%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

Measurement date :

18/03/ 2014

Pre-sedimentation Basin

Sampling place Raw water| Treated water by Treated water by
NO.A BCF NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION  |Running start date and time after washing finished 17/3 10:00 17/3 10:00

Sampling date and time 10:00 18/3 10:05 18/3 10:10

Filteration time after washing finished (h) 24h 24h

Water temperature (“C) 29.0 28.9 29.1

pH 6.10 5.82 5.86

DO (mg/L) 1.55 0.65 1.10
BASIC Conductivity (u S/cm) 123 113 112

Color-filter 0.45 um (degree) 27.0 19.0]-30% 20.0| -26%

Turbidity (NTU) 14.8 12.5]-16% 13.0f -12%
COMPOUNDS 1260 0.113 0.088|-22% 0.108| -4%

Ammonium-nitrogen(N-NH4) (mg/L) 0.08 <0.02|-100% 0.02| -75%
NITROGEN Nitrite-nitrogen(N-NO2) (mg/L) 0.002 0.003|50% 0.003| 50%

Nitrate-nitrogen(N-NO3) (mg/L) 0.3 0.3 | 0% 0.3 0%
DISSOLVED |Dissolved-manganese(d-Mn) (mg/L) 0.066 0.034-48% 0.034| -48%
METAL Dissolved-iron(d-Fe) (mg/L) 0.05 0.04|-20% 005 0%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)
Measurement date : 28/3/2014

Pre-sedimentation Basin

Sampling place Raw water| Treated water Treated water by
by NO.B BCF
Pre-Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION  [Running start date and time after washing finished 27/3 9:00 27/3 9:00
Sampling date and time 10:00 28/3 10:05 28/3 10:10
Filteration time after washing finished (h) 25h 25h
Water temperature (C) 29.4 | 29.6 29.5
pH 6.06| 6.17 6.32
DO (mg/L) 0.88| 0.73 1.05
BASIC Conductivity (u S/cm) 141| 145 146
Color-filter 0.45 p m (degree) 25.0 | 23.0] -8% 23.0] -8%
Turbidity (NTU) 12.3 | 10.6|-14% 10.9] -11%
ORGANIC CODMnN (mg/L) 1.45| 1.30|-10% 1.35 -1%
COMPOUNDS [E260 0.232 [ 0.225| -3% 0.229| -1%
Ammonium-nitrogen(N-NH4) (mg/L) 0.08| 0.06|-25% 0.07| -13%
NITROGEN Nitrite-nitrogen(N-NO2) (mg/L) 0.003 | 0.002| -33% 0.002| -33%
Nitrate-nitrogen(N-NO3) (mg/L) 02| 0.2 0% 0.2 0%
DISSOLVED |Dissolved-manganese(d-Mn) (mg/L) 0.008 | 0.007| -13% 0.007| -13%
METAL Dissolved-iron(d-Fe) (mg/L) 0.06f 0.05(-17% 0.06 0%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

Mesurement date :

03 /04 / 2014

Pre—sedimentation Basin

Sampling place Raw water
Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.5 1
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 02/04/2014 10:00 02/04/2014 10:00
Sampling date and time 10h20 03/04/2014 10:20 03/04/2014 10:20
Filteration time after washing finished (h) 24h20 24h20
Water temperature (°C) 31.0 315 320
pH 6.33 6.34 6.21
BASIC DO (mg/L) 3.43 6.50 5.39
Conductivity (1 S/cm) 301 299 301
Color—filter 0.45 um (degree) 18.00 14.0 —-22% 16.0 -11%
Turbidity (NTU) 9.10 7.0 —23% 8.0 -12%
ORGANIC CODMn (me/L) 2,60 230 —12% 170 -35%
COMPOUNDS 1260 0.14 0138 3% 0036  -75%
Ammonium-nitrogen(N-NH4) (mg/L) 0.19 0.14 -29% 0.19 1%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.01 <0.002) -100% <0.002 —100%
Nitrate—nitrogen(N-NO3) (mg/L) 0.80 0.200 —75% 0.020 -98%
DISSOLVED Dissolved—-manganese(d—Mn) (mg/L) 0.08 0.053 -32% 0.033 -58%
METAL Dissolved-iron(d-Fe) (mg/L) 0.22 0.24 9% 013 -41%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

Mesurement date :

10 / 04 / 2014

Pre—sedimentation Basin

Sampling place Raw water
Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.1 1
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 08/04 10:00 08/04 10:00
Sampling date and time 10/4 08:49 10/4 08:49 10/4 08:49
Filteration time after washing finished (h) 46h49 46h49
Water temperature (°C) 31.0 32.0 320
pH 6.43 6.61 6.60
BASIC DO (mg/L) 0.93 0.80 0.77
Conductivity (1 S/cm) 100 98 98
Color—filter 0.45 um (degree) 199.00 1120 —44% 104.0 —48%
Turbidity (NTU) 19.50 11.0 —44% 11.0 —44%
ORGANIC CODMn (mg/L) 270 270 0% 220 -19%
COMPOUNDS 1260 0.16 0138  -12% 0105  -33%
Ammonium-nitrogen(N-NH4) (mg/L) 0.21 0.15 -29% 0.23 10%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.00 <0.002| #DIV/0! 0.014 #DIV/0!
Nitrate—nitrogen(N-NO3) (mg/L) 0.60 0.500 —17% 0.500 —17%
DISSOLVED Dissolved—-manganese(d—Mn) (mg/L) 0.11 0.042 -63% 0.045 -61%
METAL Dissolved-iron(d-Fe) (mg/L) 0.19 0.19 0% 013 -32%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)
Mesurement date : 24 / 04 / 2014

Pre—sedimentation Basin

Sampling place Raw water
Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1 0.95
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 22/04 10:00 22/04 10:00
Sampling date and time 24/4 09:40 24/4 09:40 24/4 09:40
Filteration time after washing finished (h) 47h40 47h40
Water temperature (°C) 32.000 34.000 34.00
pH 6.990 7.180 6.72
BASI DO (mg/L) 0.3% 0.7 0.9%
Conductivity (1 S/cm) 137.200 127.400 127.40
Color—filter 0.45 um (degree) 162.000 90.000 —44% 92.00 —43%
Turbidity (NTU) 24.700 12.700 —49% 14.00 —43%
ORGANIC CODMn (mg/L) 4.000 3500 134 300  -25%
COMPOUNDS 1260 0.300 0192  -36% 021 -29%
Ammonium-nitrogen(N-NH4) (mg/L) 0.420 0.380 -10% 0.27 -36%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.001 0.005 400% 0.002 100%
Nitrate—nitrogen(N-NO3) (mg/L) 0.500 0.400 —20% 240 380%
DISSOLVED Dissolved—-manganese(d—Mn) (mg/L) 0.079 0.079 0% 0.055 -30%
METAL Dissolved-iron(d-Fe) (mg/L) 0.240 0.240 0% 021 -13%

Note: * DO results: We are taking other samples to check result again.




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)
Mesurement date : 08 / 05 / 2014

Pre—sedimentation Basin

Sampling place Raw water
Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1 0.95
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 06/05 10:00 06/05 10:00
Sampling date and time 08/05 09:40 08/05 09:30 08/05 09:40
Filteration time after washing finished (h) 47h30 47h30
Water temperature (°C) 31.500 34.000 34.000
pH 6.460 6.860 6.630
BASIC DO (mg/L)* 0.900 0.600 0.700
Conductivity (1 S/cm) 120.000 115.000 115.000
Color—filter 0.45 um (degree) 23.000 17.000 —26% 17.000 —26%
Turbidity (NTU) 9.210 6.630 —28% 6.210 -33%
ORGANIC CODMn (mg/L) 2400 2300 4% 2200 8%
COMPOUNDS \E960 0.286 0196  -31% 0226  -21%
Ammonium-nitrogen(N-NH4) (mg/L) 0.418 0.344 -18% 0.362 -13%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.004 0.007 74% 0.005 26%
Nitrate—nitrogen(N-NO3) (mg/L) 0.800 0.600 —25% 0.400 -50%
DISSOLVED Dissolved—-manganese(d—Mn) (mg/L) 0.056 0.080 43% 0.079 41%
METAL Dissolved-iron(d-Fe) (mg/L) 0.180 0.180 0% 0.180 0%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

Mesurement date : 15/ 05 / 2014

Pre—sedimentation Basin

Sampling place Raw water
Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 09 0.88
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 14/05 10:00 14/05 10:00
Sampling date and time 15/05 10:15 15/05 10:15 15/05 10:15
Filteration time after washing finished (h) 24h15 24h15
Water temperature (°C) 32.000 32.000 32.000
pH 6.640 6.560 6.620
BASIC DO (mg/L)* 0.500 0.600 0.600
Conductivity (1 S/cm) 750.000 254.000 228.000
Color—filter 0.45 um (degree) 21.000 18.000 -14% 17.000 -19%
Turbidity (NTU) 14.000 8.300 —41% 8.100 —42%
ORGANIC CODMn (mg/L) 3.100 2100 -32% 2300  -26%
COMPOUNDS \E960 0.238 0202  -15% 0169  -29%
Ammonium-nitrogen(N-NH4) (mg/L) 0.544 0.416 -24% 0.657 21%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.004 0.011 175% 0.006 50%
Nitrate—nitrogen(N-NO3) (mg/L) 0.200 0.300 50% 0.500 150%
DISSOLVED Dissolved—-manganese(d—Mn) (mg/L) 0.088 0.090 2% 0.085 -3%
METAL Dissolved-iron(d-Fe) (mg/L) 0.130 0120 -8k 0.130 0%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Mesurement date :

05 /06 / 2014

Sampling place

Raw water after

Pre—sedimentation Basin

air supply Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.5 1.00
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 03/06 10:00 03/06 10:00
Sampling date and time 05/06 10:00 05/06 08:30 05/06 08:30
Filteration time after washing finished (h) 46h 46h
Water temperature (°C) 32.000 33.000 33.000
pH 6.740 7.110 6.830
BASIC DO (mg/L) 4.500 0.500 0.700
Conductivity (1 S/cm) 114.600 119.500 120.600
Color—filter 0.45 um (degree) 23.000 20.000 -13% 15.000 -35%
Turbidity (NTU) 18.000 9.000 -50% 7.000 —61%
ORGANIC CODMn (me/L) 2.100 1400  -33% 0900  -57%
COMPOUNDS \E960 0.127 0071  -44% 0083  -35%
Ammonium-nitrogen(N-NH4) (mg/L) 0.300 0.074 -75% 0.060 -80%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.005 0.004 —20% 0.001 —-80%
Nitrate—nitrogen(N-NO3) (mg/L) 0.500 0.800 60% 0.700 40%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.030 0.011 -63% 0.006 -80%
METAL Dissolved-iron(d-Fe) (mg/L) 0.210 0190  -10% 0.150  —-29%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Mesurement date :

12 /06 / 2014

Sampling place

Raw water after

Pre—sedimentation Basin

air supply Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 15 1.00
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 11/06 10:00 11/06 10:00
Sampling date and time 12/06 10:00 12/06 10:00 12/06 10:00
Filteration time after washing finished (h) 24h 24h
Water temperature (°C) 32.000 34.000 34.000
pH 6.720 6.970 6.600
BASIC DO (mg/L) 2.500 0.600 0.700
Conductivity (1 S/cm) 186.800 199.700 203.000
Color—filter 0.45 um (degree) 26.000 19.000 —27% 18.000 -31%
Turbidity (NTU) 16.900 11.000 -35% 9.500 —44%
ORGANIG CODMn (me/L) 3.600 2100 —42% 2000 44y
COMPOUNDS \E260 0.100 0058  -42% 0064  -36%
Ammonium-nitrogen(N-NH4) (mg/L) 0.047 0.000 -100% 0.000 -100%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.075 0.004 -95% 0.014 —82%
Nitrate—nitrogen(N-NO3) (mg/L) 0.500 0.600 20% 0.500 0%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.058 0.013 -78% 0.008 -86%
METAL Dissolved-iron(d-Fe) (mg/L) 0.140 0.140 0% 0120  ~14%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Mesurement date :

19 /06 / 2014

Sampling place

Raw water after

Pre—sedimentation Basin

air supply Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 15 1.00
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 17/06 09:00 17,/06 09:00
Sampling date and time 19/06 09:50 19/06 09:50 19/06 09:50
Filteration time after washing finished (h) 48h50 48h50
Water temperature (°C) 31.000 32.000 32.000
pH 6.450 6.630 6.580
BASIC DO (mg/L) 3.600 0.500 0.200
Conductivity (1 S/cm) 133.400 131.600 129.100
Color—filter 0.45 um (degree) 27.000 20.000 —26% 17.000 —37%
Turbidity (NTU) 21.900 19.100 -13% 15.700 —28%
ORGANIC CODMn (me/L) 3.200 2200  -31% 2400 254
COMPOUNDS \E260 0.113 0087  -23% 0074  -35%
Ammonium-nitrogen(N-NH4) (mg/L) 0.190 0.110 -42% 0.100 -47%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.005 0.004 —-20% 0.005 0%
Nitrate—nitrogen(N-NO3) (mg/L) 1.000 1.000 0% 0.900 -10%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.039 0.018 -54% 0.007 -82%
METAL Dissolved-iron(d-Fe) (mg/L) 0.170 0.180 6% 0.170 0%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Mesurement date :

26 / 06 / 2014

Sampling place

Raw water after

Pre—sedimentation Basin

air supply Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 15 1.00
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 25/06 09:00 25/06 09:00
Sampling date and time 26/06 13:35 26/06 13:35 26/06 13:35
Filteration time after washing finished (h) 28h35 28h35
Water temperature (°C) 30.600 32.700 32.600
pH 6.630 6.540 6.530
BASIC DO (mg/L) 4.730 0.930 0.550
Conductivity (1 S/cm) 114.400 113.400 113.700
Color—filter 0.45 um (degree) 33.000 30.000 -9% 27.000 -18%
Turbidity (NTU) 41.000 16.000 —61% 13.900 —66%
ORGANIG CODMn (me/L) 3.400 1900  -44% 2000  -41%
COMPOUNDS \E260 0.149 0099  -34% 0080  -46Y%
Ammonium-nitrogen(N-NH4) (mg/L) 0.400 0.160 -60% 0.130 -68%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.007 0.006 -14% 0.021 200%
Nitrate—nitrogen(N-NO3) (mg/L) 0.900 1.200 33% 1.300 44%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.048 0.021 -56% 0.015 -69%
METAL Dissolved-iron(d-Fe) (mg/L) 0.210 0200 5% 0.210 0%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Mesurement date :

03 / 07 / 2014

Sampling place

Raw water after

Pre—sedimentation Basin

air supply Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 15 1.00
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 03/07 08:30 03/07 08:30
Sampling date and time 03/07 11:00 03/07 11:00 03/07 11:00
Filteration time after washing finished (h) 2h30 2h30
Water temperature (°C) 31.000 32.000 32.600
pH 6.710 6.680 6.340
BASIC DO (mg/L) 4100 0.4/0.6 0.900
Conductivity (1 S/cm) 172.200 165.400 165.500
Color—filter 0.45 um (degree) 35.000 25.000 —29% 24.000 -31%
Turbidity (NTU) 33.000 39.000 18% 28.000 -15%
ORGANIG CODMn (me/L) 2.900 2600  —10% 2000  -31%
COMPOUNDS \E260 0.125 0079 -37% 0058  -54%
Ammonium-nitrogen(N-NH4) (mg/L) 0.690 0.170 -75% 0.140 -80%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.010 0.008 —24% 0.007 -33%
Nitrate—nitrogen(N-NO3) (mg/L) 0.600 1.000 67% 1.100 83%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.081 0.037 -54% 0.033 -59%
METAL Dissolved-iron(d-Fe) (mg/L) 0.210 0180  —14% 0170 ~19%
COD Cr 15.200 12.400 -18% 9.700 —36%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

10 / 07 / 2014

Sampling place

Raw water after

Pre—sedimentation Basin

air supply Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m)
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 09/07 10:00 09/07 10:00
Sampling date and time 10/07 10:45 10/07 10:45 10/07 10:45
Filteration time after washing finished (h) 24h40 24h45
Water temperature (°C) 29.5000 30.0000 30.0000
pH 6.0000 6.4900 6.0200
BASIC DO (mg/L) 3.5000 0.2000 0.5000
Conductivity (4 S/cm) 78.0000 87.4000 79.4000
Color—filter 0.45 um (degree) 50.0000 38.0000 —24% 37.0000 —26%
Turbidity (NTU) 66.5000 65.2000 —2% 76.8000 15%
ORGANIG CODMn (me/L) 3.8000 29000  -24% 35000 8%
COMPOUNDS \E260 0.4200 0.4290 2% 04140 1%
Ammonium-nitrogen(N-NH4) (mg/L) 0.4190 0.2330 -44% 0.2180 -48Y%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0063 0.0042 —33% 0.0064 2%
Nitrate—nitrogen(N-NO3) (mg/L) 0.7000 0.9000 29% 0.9000 29%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.0710 0.0280 -61% 0.0300 -58%
METAL Dissolved-iron(d-Fe) (mg/L) 0.1800 01700 6% 0.1500  —17%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

17 /07 / 2014

Sampling place

Raw water after

Pre—sedimentation Basin

air supply Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m)
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 16/07 10:00 16/07 10:00
Sampling date and time 17/07 10:00 17/07 10:00 17/07 10:00
Filteration time after washing finished (h) 24h00 24h00
Water temperature (°C) 29.8000 30.0000 30.0000
pH 5.7600 6.1700 5.9100
BASIC DO (mg/L) 3.6000 0.6000 1.0000
Conductivity (1 S/cm) 50.6000 41.9000 48.0000
Color—filter 0.45 um (degree) 26.0000 24.0000 —8% 22.0000 -15%
Turbidity (NTU) 33.8000 41.1000 22% 43.0000 27%
ORGANIG CODMn (me/L) 3.7000 33000  —11% 32000  -14%
COMPOUNDS \E260 0.3480 02840  -18% 02520  -28%
Ammonium-nitrogen(N-NH4) (mg/L) 0.1600 0.1680 5% 0.1180 -26%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0053 0.0051 —4% 0.0067 26%
Nitrate—nitrogen(N-NO3) (mg/L) 0.8000 1.2000 50% 0.8000 0%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.0720 0.0400 —44% 0.0480 -33%
METAL Dissolved-iron(d-Fe) (mg/L) 0.1700 0.1500  —12% 0.1500  —12%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

23 /07 / 2014

Sampling place

Raw water after

Pre—sedimentation Basin

air supply Treated water by NO.A BCF Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m)
RUNNING Treatment volume(L/min) 2 2
CONDITION |\ Rinning start date and time after washing finished 22/07 10:00 22/07 10:00
Sampling date and time 23/07 10:00 23/07 10:00 23/07 10:00
Filteration time after washing finished (h) 24h00 24h00
Water temperature (°C) 28.0000 29.0000 29.0000
pH 6.0200 6.5400 6.0400
BASIC DO (mg/L) 4.1000 0.4000 0.5000
Conductivity (4 S/cm) 65.5000 90.3000 66.1000
Color—filter 0.45 um (degree) 49.0000 45.0000 —8% 41.0000 -16%
Turbidity (NTU) 138.0000 67.5000 —51% 123.0000 -11%
ORGANIG CODMn (me/L) 44000 33000  -25% 38000  ~14%
COMPOUNDS \E260 0.4200 0.4190 0% 0.4520 8%
Ammonium-nitrogen(N-NH4) (mg/L) 0.3300 0.1900 -42% 0.1600 -52%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0072 0.0258 258% 0.0051 —29%
Nitrate—nitrogen(N-NO3) (mg/L) 0.9000 1.1000 22% 1.0000 1%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.0560 0.0250 -55% 0.0300 -46%
METAL Dissolved-iron(d-Fe) (mg/L) 0.1700 02300  35% 02000  18%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

29 /07 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw water after
water air supply Treated water by NO.A BCF Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.02 1.48
RUNNING Treatment volume(L/min) 2 2
CONDITION Running start date and time after washing finished 28/07 10:00 28/07 10:00

Sampling date and time 29/07 09:30 29/07 09:30 29/07 09:30

Filteration time after washing finished (h) 23h30 A/raw 23h30 B/raw

Water temperature (°C) 30.0000 32.0000 32.0000

pH 6.23 6.3900 6.5900 6.0900
BASIC DO (mg/L) 1.7 5.4000 2.0000 1.5000

Conductivity (U1 S/cm) 77 77.1000 71.5000 73.8000

Color—filter 0.45 p m (degree) 32 30.0000 43.0000 43% 34% 33.0000 10% 3%

Turbidity (NTU) 56 110.0000 46.0000 -58% -18% 47.2000 -57% -16%
ORGANIC CODMn (mg/L) 3 5.2000 32000  -38% 7% 27000  -48%  -10%
COMPOUNDS 1260 0.429 0.4340 00550  -87%  -87% 03970 9%  -7%

Ammonium-nitrogen(N-NH4) (mg/L) 0.438 0.4450 0.1000 -78% -77% 0.1980 -56% -55%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0071 0.0063 0.0082 30% 15% 0.0039 -38% -45%

Nitrate—nitrogen(N-NO3) (mg/L) 0.8 0.9000 1.0000 11% 25% 1.0000 11% 25%
DISSOLVED Dissolved—manganese(d—Mn) (mg/L) 0.06 0.0530 0.0300 -43% -50% 0.0370 -30% -38%
METAL Dissolved-iron(d-Fe) (mg/L) 0.21 0.1900 02100  11% 0% 0.2000 5% 5%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

07 / 08 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water after
water air supply Treated water by NO.A BCF Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.49 1.06
RUNNING Treatment volume(L/min) 2 2
CONDITION IR nning start date and time after washing finished 05/08 10:00 05/08 10:00

Sampling date and time 07/08 09:30 07/08 09:30 07/08 09:30

Filteration time after washing finished (h) 47h30 A/raw 47h30 B/raw

Water temperature (°C) 32.0000 33.0000 32.0000

pH 6.47 6.5700 6.6100 6.4900

DO (mg/L) 3 5.0000
BASIC

Conductivity (1 S/cm) 208 107.0000 61.0000 50.0000

Color—filter 0.45 p m (degree) 52 54.0000 63.0000 17% 21% 60.0000 11% 15%

Turbidity (NTU) 42 41.0000 43.0000 5% 2% 41.0000 0% 2%
ORGANIC CODMn (mg/L) 28 2.7000 2.7000 o% 4% 2.7000 o% 4%
COMPOUNDS 1g960 0.157 0.1380 01210 —12%  -23% 01790|  30%|  14%

Ammonium-nitrogen(N-NH4) (mg/L) 0.2 0.2000 0.1900 —-9% —-9% 0.2000 0% 0%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0073 0.0067 0.0045 -33% —-38% 0.0055 -18% —-25%

Nitrate—nitrogen(N-NO3) (mg/L) 04 0.7000 0.8000 14% 100% 0.7000 0% 75%
DISSOLVED  |Dissolved-manganese(d-Mn) (mg/L) 0012 0.0120 00100  —17%  -17% 00090  -25%  -25%
METAL Dissolved-iron(d-Fe) (me/L) 0.24 0.2300 03000  30%  25% 03100  35%  29%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

14 /08 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.49 1.06
RUNNING Treatment volume(L/min) 2 2
CONDITION |\Running start date and time after washing finished 13/08 10:00 13/08 10:00

Sampling date and time 14/08 09:00 14/08 09:00 14/08 09:00

Filteration time after washing finished (h) 23h00 A/raw 23h00 B/raw

Water temperature (°C) 30.0000 32.0000 32.0000

pH 6.69 6.6700 6.7700 6.6100
BASIC DO (mg/L) 3.2 4.1000 0.9000 1.2000

Conductivity (U S/cm) 53 52.1000 49.4000 52.5000

Colorfilter 0.45 p m (degree) 54 56.0000 64.0000 14% 19% 63.0000 13% 17%

Turbidity (NTU) 47.7 46.5000 49.2000 6% 3% 52.1000 12% 9%
ORGANIC CODMn (mg/L) 3 2.8000 26000 7% -13% 27000 4% -10%
COMPOUNDS - |E60 0.443 0.4690 0.4440 ~5% 0% 0.4590 2% 4%

Ammonium-nitrogen(N-NH4) (mg/L) 0.13 0.1400 0.1300 =7% 0% 0.1100 -21%| -15%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0039 0.0044 0.0029 —34% —26% 0.0034 -23% -13%

Nitrate—nitrogen(N-NO3) (mg/L) 0.7 0.5000 0.7000 40% 0% 0.6000 20%| -14%
DISSOLVED | Dissolved-manganese(d-Mn) (mg/L) 0016 0.0220 00140 ~36%|  -13% 00170 -03u| 6%
METAL Dissolved-iron(d-Fe) (mg/L) 03 0.3100 0.3600 16%  20% 0.3300 6%  10%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

21 /08 /2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.5 1.00
RUNNING Treatment volume(L/min) 20 2
CONDITION |\Running start date and time after washing finished 21/08 07:50 21/08 07:50

Sampling date and time 21/08 10:00 21/08 10:00 21/08 10:00

Filteration time after washing finished (h) 2h10 A/raw 2h10 B/raw

Water temperature (°C) 31.0000 32.0000 32.0000

pH 6.67 6.5400 6.8600 6.5400
BASIC DO (mg/L) 3.2 42 05 1.6

Conductivity (U S/cm) 132.3 122.5000 56.2000 63.0000

Colorfilter 0.45 p m (degree) 51 53.0000 52.0000 -2% 2% 58.0000 9% 14%

Turbidity (NTU) 34 33.0000 30.0000 -9% -12% 30.0000 -9% -12%
ORGANIC CODMn (mg/L) 21 255000 1.8000 28%|  -14% 2.0000 204 5%
COMPOUNDS |Eg0 0.467 0.3630 0.3360 -7%|  -28% 0.3010 ~17%|  -36%

Ammonium-nitrogen(N-NH4) (mg/L) 0.235 0.2160 0.1700 -21% —28% 0.1850 -14%| -21%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0054 0.0055 0.0058 5% 7% 0.0032 -42%| -41%

Nitrate—nitrogen(N-NO3) (mg/L) 0.5 0.5000 0.7000 40% 40% 0.7000 40% 40%
DISSOLVED | Dissolved-manganese(d-Mn) (mg/L) 0019 00150 00130 ~13%|  -32% 00130 ~13%|  -32%
METAL Dissolved-iron(d-Fe) (mg/L) 0.31 0.2900 0.3300 14% 6% 0.3100 ™ o O%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

27 /08 /2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.45 1.04
RUNNING Treatment volume(L/min) 20 2
CONDITION Running start date and time after washing finished 27/08 09:30 27/08 09:30
Sampling date and time 27/08 11:45 27/08 11:45 27/08 11:45
Filteration time after washing finished (h) 2h15 A/raw 2h15 B/raw
Water temperature (°C) 30.0000 30.0000 30.0000
pH 6.42 6.3700 6.5800 6.3600
BASIC DO (mg/L) 0.6 21/2.2 0.1 0.3000
Conductivity (1 S/cm) 68 62.0000 63.0000 61.0000
Color—filter 0.45 4 m (degree) 45 45.0000 56.0000 24% 24% 53.0000 18% 18%
Turbidity (NTU) 81 73.0000 70.0000 -4% -14% 68.0000 =7% —16%
ORGANIC CODMn (mg/L) 338 2.9000 2.4000 -17%|  -37% 2.3000 ~21%|  -39%
COMPOUNDS |Eg0 0.42 0.4270 0.4450 4% 6% 0.4640 o%  10%
Ammonium-nitrogen(N-NH4) (mg/L) 0.39 0.3600 0.2100 -42% -46% 0.2200 -39%| -44%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.006 0.0080 0.0050 -38% =17% 0.0050 -38% -17%
Nitrate—nitrogen(N-NO3) (mg/L) 0.8 0.8000 1.1000 38% 38% 1.1000 38% 38%
DISSOLVED Dissolved—manganese(d—-Mn) (mg/L) 0.036 0.0410 0.0210 -49% -42% 0.0160 -61%| —56%
METAL Dissolved-iron(d-Fe) (mg/L) 0.19 0.2100 0.2400 1%  26% 0.2300 0% 21%
COD Cr




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (Replay)

Measurement date :

11/09 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.45 1.03
RUNNING Treatment volume(L/min) 20 2
CONDITION |\Running start date and time after washing finished 11/09 08:15 11/09 08:30

Sampling date and time 11/09 10:35 11/09 10:35 11/09 10:35

Filteration time after washing finished (h) 2h20 A/raw 2h20 B/raw

Water temperature (°C) 31.0000 31.0000 31.0000

pH 6.45 6.5200 6.5900 6.4300
BASIC DO (mg/L) 0.7 5/5.4 0.9 1.7000

Conductivity (U S/cm) 71.9 78.4000 64.7000 65.7000

Colorfilter 0.45 p m (degree) 42 51.0000 43.0000 -16% 2% 45.0000 -12% 7%

Turbidity (NTU) 731 73.0000 63.0000 -14% -14% 65.0000 -11% -11%
ORGANIC CODMn (mg/L) 34 3.4000 27000 1% -21% 2.8000 g% -18%
COMPOUNDS - |g60 0.483 0.4830 0.4670 3% -3% 0.4280 ~11% —11%

Ammonium-nitrogen(N-NH4) (mg/L) 04 0.4100 0.2200 -46% —45% 0.2400 -41%| —-40%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0064 0.0083 0.0030 —64% -53% 0.0038 -54% -41%

Nitrate—nitrogen(N-NO3) (mg/L) 0.8 0.7000 1.1000 57% 38% 0.9000 29% 13%
DISSOLVED | Dissolved-manganese(d-Mn) (mg/L) 0.036 00410 00170 -50%|  -53% 00140 -66%|  —61%
METAL Dissolved-iron(d-Fe) (mg/L) 0.21 0.2400 0.2200 ~8% 5% 0.2200 8% 5%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (Enhance)

Measurement date :

15 /09 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.45 1.03
RUNNING Treatment volume(L/min) 2.0 2
CONDITION Running start date and time after washing finished 15/09 08:30 15/09 08:30
Sampling date and time 15/09 14:30 15/09 14:30 15/09 14:30
Filteration time after washing finished (h) 6h00 A/raw 6h00 B/raw
Water temperature (°C) 29.2000 29.2000 29.2000
pH 6.04 6.5100 6.5400 6.3400
BASIC DO (mg/L) 2.56 7.4800 4.48 5.0700
Conductivity (1 S/cm) 58.8 59.0000 56.5000 57.1000
Color—filter 0.45 U m (degree) 36 31.0000 19.0000 -39% -47% 22.0000 -29%| -39%
Turbidity (NTU) 72 71.0000 68.0000 -4% -6% 64.0000 -10%| -11%
ORGANIC CODMn (mg/L) 39 4.0000 2.7000 -33%|  -31% 3.0000 ~25%|  -23%
COMPOUNDS |Eg0 0.56 0.5350 0.5730 7% 2% 0.5610 5% 0%
Ammonium-nitrogen(N-NH4) (mg/L) 0.08 0.0600 0.0400 -33% -50% 0.0500 -17%| -38%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.001 0.0020 0.0010 -50% 0% 0.0020 0% 100%
Nitrate—nitrogen(N-NO3) (mg/L) 0.7 0.7000 0.7000 0% 0% 0.8000 14% 14%
DISSOLVED Dissolved—manganese(d-Mn) (mg/L) 0.041 0.0340 0.0210 -38% -49% 0.0140 -59%| —66%
METAL Dissolved-iron(d-Fe) (mg/L) 0.17 0.1700 0.1700 0% 0% 0.2000 18%  18%
COD Cr 16 15.4000 12.6000 -18% -21% 12.4000 -19% -23%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (Enhance)

Measurement date :

17 /09 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.45 1.03
RUNNING Treatment volume(L/min) 2.0 2
CONDITION Running start date and time after washing finished 17/09 08:30 17/09 08:30
Sampling date and time 17/09 11:30 17/09 11:30 17/09 11:30
Filteration time after washing finished (h) 3h00 A/raw 3h00 B/raw
Water temperature (°C) 30.9 30.9000 30.7000 30.6000
pH 6.26 6.5900 6.6200 6.6400
BASIC DO (mg/L) 278 7.4000 3.04 4.0400
Conductivity (1 S/cm) 65.7 65.2000 64.7000 60.5000
Color—filter 0.45 U m (degree) 30 26.0000 22.0000 -15% -27% 19.0000 -27% -37%
Turbidity (NTU) 38 39.1000 34.6000 -12% -9% 34.9000 -11% -8%
ORGANIC CODMn (mg/L) 3.9 4.1000 2.9000 -20%|  -26% 2.9000 ~20%|  —26%
COMPOUNDS |Eg0 0.72 0.7100 0.6490 —9%|  —10% 0.6540 g% -9%
Ammonium-nitrogen(N-NH4) (mg/L) 0.16 0.1400 0.0800 -43% -50% 0.0900 -36%| —-44%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.005 0.0050 0.0040 —-20% —20% 0.0040 -20%| —20%
Nitrate—nitrogen(N-NO3) (mg/L) 0.9 0.6000 1.1000 83% 22% 1.0000 67% 11%
DISSOLVED Dissolved—manganese(d-Mn) (mg/L) 0.038 0.0360 0.0180 -50% -53% 0.0150 -58%| —61%
METAL Dissolved-iron(d-Fe) (mg/L) 0.25 0.2500 0.2400 an -4y 0.2400 au| 4%
COD Cr #DIV/0! #DIV/0! #DIV/0! #DIV/0!




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (Enhance)

Measurement date :

19 /09 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.43 1.03
RUNNING Treatment volume(L/min) 20 2
CONDITION Running start date and time after washing finished 19/09 09:00 19/09 09:00
Sampling date and time 19/09 11:30 19/09 11:30 19/09 11:30
Filteration time after washing finished (h) 2h30 A/raw 2h30 B/raw
Water temperature (°C) 31.7 31.700 32.400 32.000
pH 6.03 6.540 6.740 6.380
BASIC DO (mg/L) 2.62 7.340 2.980 4310
Conductivity (1 S/cm) 67.4 77.700 72.200 67.100
Color—filter 0.45 U m (degree) 17 22.000 37.000 68% 118% 34.000 55% 100%
Turbidity (NTU) 38.2 44100 28.500 -35% -25% 31.400 -29%| -18%
ORGANIC CODMn (mg/L) 3.6 3.400 4.200 24%  17% 3.600 6% 0%
COMPOUNDS |Eg0 0.66 0.716 0.189 -74%  -71% 0.309 -57% -53%
Ammonium-nitrogen(N-NH4) (mg/L) 0.09 0.080 0.060 -25% -33% 0.060 -25%| -33%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.005 0.007 0.005 -29% 0% 0.004 -43%| —20%
Nitrate—nitrogen(N-NO3) (mg/L) 1 1.000 0.900 -10% -10% 1.000 0% 0%
DISSOLVED Dissolved—manganese(d-Mn) (mg/L) 0.035 0.055 0.015 -73% -57% 0.014 -75%| —60%
METAL Dissolved-iron(d-Fe) (mg/L) 0.17 0.250 0.260 4% 53% 0.260 4% 53%
COD Cr 8.1 9.600 7.400 -23% -9% 6.700 -30% -17%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

22 /09 /2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 14 1.03
RUNNING Treatment volume(L/min) 2.0 2
CONDITION Running start date and time after washing finished 22/09 08:30 22/09 08:30
Sampling date and time 22/09 11:30 22/09 13:00 22/09 13:00
Filteration time after washing finished (h) 4h30 A/raw 4h30 B/raw
Water temperature (°C) 321 31.900 31.900 32.100
pH 6.05 6.420 6.890 6.740
BASIC DO (mg/L) 2.1 7.370 3.720 3.000
Conductivity (1 S/cm) 67.2 66.100 67.600 64.600
Color—filter 0.45 U m (degree) 22 15.000 28.000 87% 27% 27.000 80% 23%
Turbidity (NTU) 39.8 50.300 30.900 -39% —22% 32.900 -35%| —-17%
ORGANIC CODMn (mg/L) 37 4700 3.200 3% —14% 2.400 ~49%|  -35%
COMPOUNDS |Eg0 0.248 0.255 0.215 ~16%  —13% 0.224 ~12%  -10%
Ammonium-nitrogen(N-NH4) (mg/L) 0.08 0.090 0.050 -44% -38% 0.050 -44%| -38%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.01 0.008 0.007 -13% —30% 0.005 -38%| —50%
Nitrate—nitrogen(N-NO3) (mg/L) 1 0.900 1.000 11% 0% 1.100 22% 10%
DISSOLVED Dissolved—manganese(d-Mn) (mg/L) 0.024 0.023 0.002 -91% -92% 0.002 -91%| -92%
METAL Dissolved-iron(d-Fe) (mg/L) 0.17 0.160 0.240 50%|  41% 0.250 56%|  4T%
COD Cr 9.1 9.400 7.100 -24% —22% 6.300 -33% —31%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date : 24 / 09 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.41 1.04
RUNNING Treatment volume(L/min) 20 2
CONDITION |\Running start date and time after washing finished 22/09 08:30 22/09 08:30

Sampling date and time 22/09 11:30 22/09 13:00 22/09 13:00

Filteration time after washing finished (h) 4h30 A/raw 4h30 B/raw

Water temperature (°C) 32.000 32.000

pH 6.75 6.790 6.680 6.580
BASIC DO (mg/L) 2.45 7.520 3.870 4.660

Conductivity (U S/cm) 51.7 53.900 54.400 50.600

Colorfilter 0.45 p m (degree) 15 19.000 20.000 5% 33% 20.000 5% 33%

Turbidity (NTU) 35 34.800 28.700 -18% -18% 28.800 -17%| -18%
ORGANIC CODMn (mg/L) 42 3.900 3.400 -13%  -19% 3.900 0% 7%
COMPOUNDS  |E960x 0.058 0.050 0.058 16% 0% 0.058 16% 0%

Ammonium-nitrogen(N-NH4) (mg/L) 0.276 0.108 0.123 14% —55% 0.095 -12%| —66%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.002 0.030 0.003 —90% 50% 0.003 -90% 50%

Nitrate—nitrogen(N-NO3) (mg/L) 0.2 0.500 0.600 20% 200% 0.600 20% 200%
DISSOLVED Dissolved—manganese(d—Mn) (mg/L) 0.017 0.014 0.006 -57%| —65% 0.007 -50%| —59%
METAL Dissolved-iron(d-Fe) (mg/L) 0.11 0.120 0.130 8% 18% 0.150 25%  36%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date : 29 / 09 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.41 1.04
RUNNING Treatment volume(L/min) 20 2
CONDITION |\Running start date and time after washing finished 29/09 08:30 29/09 08:30

Sampling date and time 29/09 10:30 29/09 10:30 29/09 10:30

Filteration time after washing finished (h) 2h00 A/raw 2h00 B/raw

Water temperature (°C) 32 31.400 32.400 31.700

pH 6.3 6.830 7.040 6.720
BASIC DO (mg/L) 247 7.340 2.740 4,670

Conductivity (U S/cm) 64.1 62.700 62.600 64.100

Colorfilter 0.45 p m (degree) 28 24.000 25.000 4% -11% 26.000 8% =7%

Turbidity (NTU) 20.1 18.500 20.000 8% 0% 14.500 -22%| -28%
ORGANIC CODMn (mg/L) 37 3500 3.300 6% —11% 3.800 ol 3%
COMPOUNDS  |E960x 0.271 0.260 0.227 ~13%  -16% 0.245 6% —10%

Ammonium-nitrogen(N-NH4) (mg/L) 0.07 0.070 0.050 -29% -29% 0.050 -29%| -29%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.08 0.060 0.050 =17% —-38% 0.060 0% —25%

Nitrate—nitrogen(N-NO3) (mg/L) 0.7 0.700 0.700 0% 0% 0.700 0% 0%
DISSOLVED Dissolved—manganese(d—-Mn) (mg/L) 0.012 0.011 0.007 -36%| —42% 0.007 -36%| —42%
METAL Dissolved-iron(d-Fe) (mg/L) 0.17 0.180 0.210 17%  24% 0.210 17%  24%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date : 02 / 10 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.4 1.03
RUNNING Treatment volume(L/min) 20 2
CONDITION |\Running start date and time after washing finished 02/10 09:00 02/10 09:00

Sampling date and time 02/10 11:00 02/10 11:00 02/10 11:00

Filteration time after washing finished (h) 2h00 A/raw 2h00 B/raw

Water temperature (°C) 31.3 31.300 32.100 31.900

pH 6.59 6.780 6.800 6.750
BASIC DO (mg/L) 1.79 7.180 3.270 4.050

Conductivity (U S/cm) 57.8 55.900 54.900 54.600

Colorfilter 0.45 p m (degree) 33 38.000 49.000 29% 48% 52.000 37% 58%

Turbidity (NTU) 41.7 41.000 35.200 —14% -16% 36.200 -12%| -13%
ORGANIC CODMn (mg/L) 38 4100 2.900 —20%|  -24% 3.200 —o2%|  -16%
COMPOUNDS  |E960x 0.158 0.182 0.181 ~1%  15% 0.242 33%  53%

Ammonium-nitrogen(N-NH4) (mg/L) 0.28 0.220 0.170 -23% -39% 0.150 -32%| -46%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.004 0.004 0.003 —25% -25% 0.004 0% 0%

Nitrate—nitrogen(N-NO3) (mg/L) 0.6 0.600 0.700 17% 17% 0.700 17% 17%
DISSOLVED | Dissolved-manganese(d-Mn) (mg/L) 0018 0023 0014 -30u|  -22% 0014 -30%|  -22%
METAL Dissolved-iron(d-Fe) (mg/L) 0.21 0.240 0.310 29%|  48% 0.320 33%|  52%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date : 07 / 10 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.38 1.02
RUNNING Treatment volume(L/min) 20 2
CONDITION |\Running start date and time after washing finished 07/10 08:00 07/10 08:00

Sampling date and time 07/10 12:30 07/10 12:30 07/10 12:30

Filteration time after washing finished (h) 4h30 A/raw 4h30 B/raw

Water temperature (°C) 304 30.100 29.500 29.600

pH 6.23 6.850 6.860 6.800
BASIC DO (mg/L) 1.03 7.390 3.260 4.300

Conductivity (U S/cm) 73.6 72.800 69.200 69.500

Colorfilter 0.45 p m (degree) 56 56.000 59.000 5% 5% 58.000 4% 4%

Turbidity (NTU) 30 32.200 31.800 —1% 6% 31.200 -3% 4%
ORGANIC CODMn (mg/L) 43 4600 3.400 26%  -21% 3700 0% —14%
COMPOUNDS  |E960x 0.199 0.252 0.195 -23%|  -2% 0.191 -24%|  -4%

Ammonium-nitrogen(N-NH4) (mg/L) 0.23 0.160 0.050 -69% -78% 0.060 -63%| -74%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.006 0.006 0.005 =17% =17% 0.005 -17% =-17%

Nitrate—nitrogen(N-NO3) (mg/L) 0.6 0.800 0.800 0% 33% 0.900 13% 50%
DISSOLVED Dissolved—manganese(d—-Mn) (mg/L) 0.036 0.032 0.013 -59%| —64% 0.010 -69%| —-72%
METAL Dissolved-iron(d-Fe) (mg/L) 0.13 0.150 0.140 7% 8% 0.150 0% 15%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

09 /10 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.38 1.02
RUNNING Treatment volume(L/min) 2.0 2
CONDITION Running start date and time after washing finished 09/10 08:30 09/10 08:30
Sampling date and time 09/10 10:30 09/10 10:30 09/10 10:30
Filteration time after washing finished (h) 2h00 A/raw 2h00 B/raw
Water temperature (°C) 30.700 31.100 30.900
pH 6.58 7.020 6.960 6.890
BASIC DO (mg/L) 0.9 7.280 2.810 3.690
Conductivity (1 S/cm) 71.9 73.300 72.500 72.000
Color—filter 0.45 U m (degree) 31 28.000 26.000 7% -16% 20.000 -29%| —35%
Turbidity (NTU) 33 31.200 28.100 -10% -15% 27.600 -12%| -16%
ORGANIC CODMn (mg/L) 42 4.300 3.700 ~1a%|  -12% 3.800 ~12%|  —10%
COMPOUNDS |E60x 0.106 0.088 0.080 -9%|  —25% 0.093 6% —12%
Ammonium-nitrogen(N-NH4) (mg/L) 0.2 0.160 0.120 -25% -40% 0.160 0% —20%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.005 0.006 0.002 -67% —60% 0.004 -33% —20%
Nitrate—nitrogen(N-NO3) (mg/L) 0.7 0.700 0.900 29% 29% 0.900 29% 29%
DISSOLVED Dissolved—manganese(d-Mn) (mg/L) 0.037 0.019 0.009 -53% -76% 0.012 -37%| —68%
METAL Dissolved-iron(d-Fe) (mg/L) 0.21 0.150 0.160 T —24% 0.080 —47%|  —62%
BOD5 4.1 4.200 3.700 -12% -10% 3.900 =7% -5%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

14 /10 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.5 1.02
RUNNING Treatment volume(L/min) 20 2
CONDITION |\Running start date and time after washing finished 14/10 09:00 14/10 09:00

Sampling date and time 14/10 12:30 14/10 12:30 14/10 12:30

Filteration time after washing finished (h) 3h30 A/raw 3h30 B/raw

Water temperature (°C) 31.1 31.300 32.000 31.900

pH 6.07 6.620 7.060 6.780
BASIC DO (mg/L) 1.55 7.320 2.710 3.990

Conductivity (U S/cm) 64.1 62.600 71.900 66.800

Colorfilter 0.45 p m (degree) 71 72.000 62.000 -14% -13% 64.000 -11%| -10%

Turbidity (NTU) 80.9 82.600 70.200 —15% -13% 63.700 -23% -21%
ORGANIC CODMn (mg/L) 44 4600 3.700 ~20%  -16% 3.800 7% -14%
COMPOUNDS  |E960x 0.213 0.189 0.161 ~15%|  -24% 0.170 ~10%|  -20%

Ammonium-nitrogen(N-NH4) (mg/L) 0.14 0.120 0.090 -25% —36% 0.090 -25%| —36%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.011 0.008 0.006 —25% —45% 0.007 -13%| —36%

Nitrate—nitrogen(N-NO3) (mg/L) 0.5 0.600 0.700 17% 40% 0.700 17% 40%
DISSOLVED | Dissolved-manganese(d-Mn) (mg/L) 0031 0023 0013 -a3u|  -58% 0012 -ag%|  -61%
METAL Dissolved-iron(d-Fe) (mg/L) 0.12 0.130 0.090 -31%|  -25% 0.090 ~31%  -25%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date :

16 / 10 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF
Pre—Chlorine (mg/L at intake)
Activated Carbon Layer height (m) 1.42 1.02
RUNNING Treatment volume(L/min) 20 2.0
CONDITION Running start date and time after washing finished 16/10 08:30 16/10 08:30
Sampling date and time 16/10 11:20 16/10 11:20 16/10 11:20
Filteration time after washing finished (h) 2h50 A/raw 2h50 B/raw
Water temperature (°C) 31.2 31.400 31.900 31.900
pH 6.3 6.630 6.650 6.620
BASIC DO (mg/L) 1.45 7.350 3.400 4.050
Conductivity (1 S/cm) 52.7 48.800 48.300 54.700
Color—filter 0.45 U m (degree) 39 47.000 42.000 -11% 8% 36.000 -23% -8%
Turbidity (NTU) 50.4 46.500 42.500 -9% —16% 42.800 -8%| —15%
ORGANIC CODMn (mg/L) 41 3.900 3.300 ~15%  -20% 3.400 ~18%  —17%
COMPOUNDS |E960x 0.188 0.177 0.150 ~15%|  —20% 0.159 ~10%  —15%
Ammonium-nitrogen(N-NH4) (mg/L) 0.233 0.162 0.084 -48% -64% 0.076 -53%| —67%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.002 0.004 0.002 -50% 0% 0.003 -25% 50%
Nitrate—nitrogen(N-NO3) (mg/L) 0.9 1.000 1.100 10% 22% 1.000 0% 1%
DISSOLVED Dissolved—manganese(d-Mn) (mg/L) 0.022 0.018 0.009 -50% -59% 0.008 -56%| —64%
METAL Dissolved-iron(d-Fe) (mg/L) 0.23 0.260 0.110 -58%|  -52% 0.130 -50%|  —43%
BOD5 3.2 3.100 2.900 —6% -9% 3.300 6% 3%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date : 21 / 10 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.4 1.02
RUNNING Treatment volume(L/min) 1.98 1.32
CONDITION |\Running start date and time after washing finished 21/10 08:30 21/10 08:30

Sampling date and time 21/10 12:30 21/10 12:30 21/10 12:30

Filteration time after washing finished (h) 4h00 A/raw 4h00 B/raw

Water temperature (°C) 30.9 31.100 31.200 31.700

pH 6.17 6.820 6.880 6.780
BASIC DO (mg/L) 2.25 7.380 3.410 1.640

Conductivity (U S/cm) 45 45.100 46.100 47.300

Colorfilter 0.45 p m (degree) 37 33.000 22.000 -33% —41% 19.000 -42%| —-49%

Turbidity (NTU) 81.6 78.700 66.400 -16% -19% 55.400 -30%| —32%
ORGANIC CODMn (mg/L) 44 4300 3.400 ~21%  -23% 3500 -19%  -20%
COMPOUNDS  |E960x 0.354 0.321 0314 2% —11% 0.321 0% -9%

Ammonium-nitrogen(N-NH4) (mg/L) 0.13 0.100 0.070 -30% —46% 0.060 -40%| -54%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.008 0.007 0.006 —14% -25% 0.004 -43%| —50%

Nitrate—nitrogen(N-NO3) (mg/L) 0.6 0.600 0.700 17% 17% 0.700 17% 17%
DISSOLVED | Dissolved-manganese(d-Mn) (mg/L) 0012 0.009 0.006 -33%|  -50% 0.006 -33%|  -50%
METAL Dissolved-iron(d-Fe) (mg/L) 0.06 0.050 0.040 ~20%  -33% 0.040 ~20%  -33%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply

Measurement date : 23 / 10 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.4 1.02
RUNNING Treatment volume(L/min) 1.98 1.32
CONDITION |\Running start date and time after washing finished 23/10 09:00 23/10 09:00

Sampling date and time 23/10 11:00 23/10 11:00 23/10 11:00

Filteration time after washing finished (h) 4h00 A/raw 4h00 B/raw

Water temperature (°C) 30.2 30.600 31.000 30.800

pH 6.47 6.720 6.590 6.650
BASIC DO (mg/L) 278 7.420 3.730 4.760

Conductivity (U S/cm) 63.4 48.700 53.400 39.600

Colorfilter 0.45 p m (degree) 27 26.000 23.000 -12% -15% 23.000 -12%| -15%

Turbidity (NTU) 58.2 57.400 49.100 —14% -16% 50.300 -12%| -14%
ORGANIC CODMn (mg/L) 49 4700 3.700 1% -24% 3.800 0% -22%
COMPOUNDS |E960x 0.113 0.186 0.137 -26%  21% 0.122 ~34% 8%

Ammonium-nitrogen(N-NH4) (mg/L) 0.13 0.126 0.120 -5% -8% 0.094 -25%| —28%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0029 0.0024 0.0026 8% -10% 0.0029 21% 0%

Nitrate—nitrogen(N-NO3) (mg/L) 0.7 0.500 0.600 20% —14% 0.600 20%| -14%
DISSOLVED Dissolved—manganese(d—-Mn) (mg/L) 0.012 0.011 0.007 -36%| —42% 0.009 -18%| —25%
METAL Dissolved-iron(d-Fe) (mg/L) 0.08 0.080 0.070 -13%  -13% 0.060 ~25%  -25%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 28 / 10 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.4 1.02
RUNNING Treatment volume(L/min) 1.98 1.32
CONDITION |\Running start date and time after washing finished 28/10 08:30 28/10 08:30

Sampling date and time 28/10 10:45 28/10 10:45 28/10 10:45

Filteration time after washing finished (h) 2h15 A/raw 2h15 B/raw

Water temperature (°C) 30.8 31.000 31.500 31.600

pH 6.16 6.780 6.680 6.630
BASIC DO (mg/L) 1.03 7.270 1.950 1.610

Conductivity (U S/cm) 69.1 68.400 67.100 72.700

Colorfilter 0.45 p m (degree) 58 52.000 46.000 -12% -21% 47.000 -10%| -19%

Turbidity (NTU) 445 40.400 35.200 -13% -21% 32.200 -20%| -—28%
ORGANIC CODMn (mg/L) 45 4.800 3.800 -21%  -16% 3700 3% -18%
COMPOUNDS  |E960x 0.146 0.137 0.101 -26%  -31% 0.109 -20%| -25%

Ammonium-nitrogen(N-NH4) (mg/L) 0.22 0.210 0.140 -33% —36% 0.120 -43%| —45%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.008 0.007 0.006 —14% -25% 0.006 -14%| -25%

Nitrate—nitrogen(N-NO3) (mg/L) 0.6 0.600 0.700 17% 17% 0.800 33% 33%
DISSOLVED | Dissolved-manganese(d-Mn) (mg/L) 0.038 0029 0014 -524|  -63% 0011 -62%|  ~71%
METAL Dissolved-iron(d-Fe) (mg/L) 0.23 0.280 0.240 ~14% a% 0.220 “21%| 4%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 29 / 10 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.36 1.02
RUNNING Treatment volume(L/min) 1.98 1.32
CONDITION |\Running start date and time after washing finished 28/10 08:30 28/10 08:30

Sampling date and time 29/10 11:30 29/10 11:30 29/10 11:30

Filteration time after washing finished (h) 3h00 A/raw 3h00 B/raw

Water temperature (°C) 31.2 31.600 31.500 31.800

pH 6.57 6.840 6.940 6.760
BASIC DO (mg/L) 0.84 7.190 1.820 2.430

Conductivity (U S/cm) 60 72.000 63.200 76.000

Colorfilter 0.45 p m (degree) 21 19.000 13.000 -32% —38% 18.000 =-5%| —14%

Turbidity (NTU) 375 34.200 26.300 -23% -30% 26.000 -24% -31%
ORGANIC CODMn (mg/L) 41 4300 3500 -19%  -15% 3.300 234 -20%
COMPOUNDS  |E960x 0.119 0.109 0.104 5% —13% 0.105 4% -12%

Ammonium-nitrogen(N-NH4) (mg/L) 0.193 0.177 0.168 -5% -13% 0.130 -27%| —33%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0038 0.0036 0.0027 —25% -29% 0.0032 -11%| -16%

Nitrate—nitrogen(N-NO3) (mg/L) 0.8 0.800 0.700 -13% -13% 0.700 -13% -13%
DISSOLVED Dissolved—manganese(d—-Mn) (mg/L) 0.028 0.022 0.005 -77%| -82% 0.007 -68%| —75%
METAL Dissolved-iron(d-Fe) (mg/L) 0.11 0.100 0.100 o% 9% 0.120 20% 9%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 05 / 11 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.36 1.02
RUNNING Treatment volume(L/min) 1.98 1.32
CONDITION |\Running start date and time after washing finished 05/11 08:30 05/11 08:30

Sampling date and time 05/11 13:30 05/11 13:30 05/11 13:30

Filteration time after washing finished (h) 5h00 A/raw 5h00 B/raw

Water temperature (°C) 31.6 31.400 31.900 32.500

pH 6.28 7.100 7.010 7.020
BASIC DO (mg/L) 2.02 7.410 3.970 1.470

Conductivity (U S/cm) 49.5 49.400 46.300 53.800

Colorfilter 0.45 p m (degree) 22 23.000 20.000 -13% -9% 17.000 -26%| —23%

Turbidity (NTU) 23 26.300 17.500 -33% -24% 15.400 -41%| -33%
ORGANIC CODMn (mg/L) 35 5,400 3.200 -41% -0 3.000 —aay|  -14%
COMPOUNDS  |E960x 0.297 0.284 0.259 —o%|  -13% 0.248 ~13%|  -16%

Ammonium-nitrogen(N-NH4) (mg/L) 0.05 0.050 0.030 -40% —40% 0.020 -60%| —60%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.014 0.013 0.006 -54% -57% 0.005 -62%| —64%

Nitrate—nitrogen(N-NO3) (mg/L) 0.4 0.400 0.500 25% 25% 0.500 25% 25%
DISSOLVED Dissolved—manganese(d—-Mn) (mg/L) 0.014 0.013 0.006 -54%| -57% 0.005 -62%| —64%
METAL Dissolved-iron(d-Fe) (mg/L) 0.15 0.160 0.150 6% 0% 0.150 6% 0%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 06 / 11 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.37 1.02
RUNNING Treatment volume(L/min) 1.98 1.32
CONDITION |\Running start date and time after washing finished 06/11 08:30 06/11 08:30

Sampling date and time 06/11 10:30 06/11 10:30 06/11 10:30

Filteration time after washing finished (h) 2h00 A/raw 2h00 B/raw

Water temperature (°C) 31.3 31.700 31.900 31.900

pH 6.85 7.010 7.160 7.120
BASIC DO (mg/L) 1.47 7.120 4510 4.850

Conductivity (U S/cm) 49.7 43.200 41.000 42.700

Colorfilter 0.45 p m (degree) 21 23.000 24.000 4% 14% 21.000 -9% 0%

Turbidity (NTU) 21.3 21.000 15.000 —29% -30% 15.600 -26%| —27%
ORGANIC CODMn (mg/L) 33 3.200 2600 -19%  -21% 2.700 ~16%  -18%
COMPOUNDS  |E960x 0.128 0.109 0.116 6% -9% 0.125 15%  -2%

Ammonium-nitrogen(N-NH4) (mg/L) 0.25 0.230 0.200 -13% —20% 0.230 0% -8%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0029 0.0034 0.002 —41% =31% 0.0012 -65%| —59%

Nitrate—nitrogen(N-NO3) (mg/L) 0.3 0.300 0.400 33% 33% 0.300 0% 0%
DISSOLVED | Dissolved-manganese(d-Mn) (mg/L) 0.009 0010 0.009 0% 0% 0.008 -20%|  -11%
METAL Dissolved-iron(d-Fe) (mg/L) 0.14 0.150 0.160 T 14% 0.140 T O%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 13 / 11 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.37 1.02
RUNNING Treatment volume(L/min) 1.98 1.32
CONDITION Running start date and time after washing finished 13/11 08:30 13/11 08:30

Sampling date and time 13/11 11:00 13/11 11:00 13/11 11:00

Filteration time after washing finished (h) 2h30 A/raw 2h30 B/raw

Water temperature (°C) 32 32.200 32.800 32.500

pH 6.35 6.540 6.830 6.890
BASIC DO (mg/L) 1.53 7.200 2.480 4.370

Conductivity (U S/cm) 55.5 45.600 44.600 42.300

Colorfilter 0.45 p m (degree) 24 20.000 26.000 30% 8% 19.000 =-5%| —21%

Turbidity (NTU) 20 19.000 13.000 -32% —-35% 15.000 -21%| —25%
ORGANIC CODMn (mg/L) 3.4 3.200 2,600 ~19%  —24% 2.800 -13%|  -18%
COMPOUNDS  |E960x 0.086 0.083 0.089 7% 3% 0.103 24%  20%

Ammonium-nitrogen(N-NH4) (mg/L) 0.111 0.121 0.085 -30% -23% 0.091 -25%| -18%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0019 0.0027 0.0014 -48% —26% 0.0023 —-15% 21%

Nitrate—nitrogen(N-NO3) (mg/L) 0.4 0.400 0.400 0% 0% 0.400 0% 0%
DISSOLVED  |Dissolved-manganese(d-Mn) (mg/L) 0012 0.010 0.006 -40%  -50% 0.006 -40%  —50%
METAL Dissolved-iron(d-Fe) (mg/L) 0.12 0.120 0.140 7% 17% 0.130 8% 8%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 11 / 11 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.37 1.02
RUNNING Treatment volume(L/min) 1.98 1.32
CONDITION Running start date and time after washing finished 11/11 09:00 11/11 09:00

Sampling date and time 11/11 11:15 11/11 11:15 11/11 11:15

Filteration time after washing finished (h) 2h15 A/raw 2h15 B/raw

Water temperature (°C) 31.3 31.300 32.000 31.100

pH 6.19 6.680 6.620 6.740
BASIC DO (mg/L) 1.09 7.190 3.440 2.350

Conductivity (U S/cm) 60.4 61.800 62.200 67.500

Colorfilter 0.45 p m (degree) 21 20.000 20.000 0% -5% 19.000 -5%| —10%

Turbidity (NTU) 20.9 18.000 12.900 -28% —-38% 13.000 -28%| —38%
ORGANIC CODMn (mg/L) 41 3.800 3.100 -18%  —24% 3.000 -21%|  -27%
COMPOUNDS  |E960x 0.257 0.226 0.194 ~14%|  -25% 0.182 -19%|  -29%

Ammonium-nitrogen(N-NH4) (mg/L) 0.09 0.070 0.050 -29% —44% 0.030 -57%| —67%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.006 0.006 0.005 -17% -17% 0.005 -17% -17%

Nitrate—nitrogen(N-NO3) (mg/L) 0.5 0.400 0.500 25% 0% 0.600 50% 20%
DISSOLVED Dissolved—manganese(d—-Mn) (mg/L) 0.015 0.009 0.006 -33%| —-60% 0.005 -44%| —67%
METAL Dissolved-iron(d-Fe) (mg/L) 0.14 0.150 0.140 7% 0% 0.140 TH| o%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date :

18 /11 /2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.37 1.02
RUNNING Treatment volume(L/min) 2.00 1.40
CONDITION Running start date and time after washing finished 18/11 08:30 18/11 08:30

Sampling date and time 18/11 10:30 18/11 10:30 18/11 10:30

Filteration time after washing finished (h) 2h00 A/raw 2h00 B/raw

Water temperature (°C) 31 32.200 31.800 31.700

pH 6.28 7.000 6.910 6.900
BASIC DO (mg/L) 1.69 7.180 4110 3.690

Conductivity (U S/cm) 52.6 49.100 48.000 51.300

Colorfilter 0.45 p m (degree) 19 26.000 20.000 -23% 5% 22.000 -15% 16%

Turbidity (NTU) 18.3 15.900 14.700 —-8% —20% 15.300 -4%| —16%
ORGANIC CODMn (mg/L) 3 3.300 2700 -18%  -10% 2,500 -24%  -17%
COMPOUNDS  |E960x 0.088 0.076 0.068 ~11%|  -23% 0.044 -42%|  -50%

Ammonium-nitrogen(N-NH4) (mg/L) 0.07 0.060 0.050 -17% -29% 0.040 -33%| -43%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.006 0.005 0.006 20% 0% 0.006 20% 0%

Nitrate—nitrogen(N-NO3) (mg/L) 0.6 0.600 0.700 17% 17% 0.700 17% 17%
DISSOLVED Dissolved—manganese(d—Mn) (mg/L) 0.01 0.007 0.004 -43%| —-60% 0.005 -29%| —50%
METAL Dissolved-iron(d-Fe) (mg/L) 0.08 0.090 0.100 1% 25% 0.110 2% 38%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 25 / 11 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.56 0.98
RUNNING Treatment volume(L/min) 2.00 1.40
CONDITION |\Running start date and time after washing finished 25/11 08:30 25/11 08:30

Sampling date and time 25/11 13:00 25/11 13:00 25/11 13:00

Filteration time after washing finished (h) 4h30 A/raw 4h30 B/raw

Water temperature (°C) 30.9 30.800 31.100 31.300

pH 6.23 7.100 6.860 6.680
BASIC DO (mg/L) 0.74 7.380 3.200 2.440

Conductivity (U S/cm) 79.1 77.700 73.000 75.600

Colorfilter 0.45 p m (degree) 10 12.000 10.000 =17% 0% 7.000 -42%| —30%

Turbidity (NTU) 324 29.700 19.900 -33% -39% 21.900 -26%| —32%
ORGANIC CODMn (mg/L) 7.1 3.600 4400 2%  -38% 3.100 4% -56%
COMPOUNDS  |E960x 0.122 0.120 0.098 ~18%|  -20% 0.095 -21%|  -22%

Ammonium-nitrogen(N-NH4) (mg/L) 0.31 0.200 0.020 -90% -94% 0.020 -90%| —94%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.007 0.006 0.006 0% -14% 0.006 0% —14%

Nitrate—nitrogen(N-NO3) (mg/L) 0.7 0.700 0.800 14% 14% 0.900 29% 29%
DISSOLVED Dissolved—manganese(d—-Mn) (mg/L) 0.046 0.027 0.005 -81%| —89% 0.006 -78% —87%
METAL Dissolved-iron(d-Fe) (mg/L) 0.06 0.070 0.070 0%  17% 0.070 0% 17%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 26 / 11 / 2014

Pre—sedimentation Basin

Sampling place Raw Raw.water
water | after air supply Treated water by NO.A BCF ‘ Treated water by NO.B BCF

Pre—Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.55 0.98
RUNNING Treatment volume(L/min) 2.00 1.40
CONDITION |\Running start date and time after washing finished 26/11 08:00 26/11 08:00

Sampling date and time 26/11 10:30 26/11 10:30 26/11 10:30

Filteration time after washing finished (h) 2h30 A/raw 2h30 B/raw

Water temperature (°C) 30.7 31.200 31.600 31.500

pH 6.63 7.160 7.130 6.740
BASIC DO (mg/L) 1.2 7.240 2.750 1.670

Conductivity (U S/cm) 80 72.300 88.000 74.000

Colorfilter 0.45 p m (degree) 34 3.100 32.000 932% -6% 32.000 932% -6%

Turbidity (NTU) 254 25.100 17.600 —-30% =31% 14.200 -43%| —44%
ORGANIC CODMn (mg/L) 43 4200 3.000 ~20%  -30% 2950 304 -31%
COMPOUNDS  |E960x 0.128 0.073 0.067 g% -48% 0.079 8% —38%

Ammonium-nitrogen(N-NH4) (mg/L) 0.494 0.372 0.184 -51% —63% 0.203 -45%| —-59%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.006 0.005 0.003 —40% -50% 0.002 -60%| —67%

Nitrate—nitrogen(N-NO3) (mg/L) 0.5 0.500 0.600 20% 20% 0.700 40% 40%
DISSOLVED Dissolved—manganese(d—-Mn) (mg/L) 0.051 0.039 0.004 -90%|  —-92% 0.008 -79%| —84%
METAL Dissolved-iron(d-Fe) (mg/L) 0.11 0.140 0.150 T o 36% 0.140 0% 27%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 08 / 12 / 2014

Pre—sedimentation Basin

Sampling place Raw |Raw water after
water air supply Treated water by NO.A BCF Treated water by NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.49 0.97
RUNNING Treatment volume(L/min) 2.01 1.40
CONDITION  |Rynning start date and time after washing finished 08/12 08:00 08/12 08:00

Sampling date and time 08/12 10:10 08/12 10:10 08/12 10:10

Filteration time after washing finished (h) 2h10 A/raw 2h10 B/raw

Water temperature (°C) 30.6 30.700 31.100 30.800

pH 6.45 6.970 7.040 6.950
BASIC DO (mg/L) 1.87 7.440 3.290 2.830

Conductivity (1 S/cm) 64 58.100 56.000 60.600

Colorfilter 0.45 u m (degree) 18 12.000 12.000 0% -33% 14.000 17% —22%

Turbidity (NTU) 231 21.300 3.500 -84% —-85% 12.200 —-43% —47%
ORGANIC CODMn (mg/L) 29 3.000 3.400 13%  17% 3.100 3™ 7%
COMPOUNDS  |E260x 0.113 0.110 0.086 -22%|  —24% 0.113 3% 0%

Ammonium-nitrogen(N-NH4) (mg/L) 0.1 0.080 0.060 —-25% —-40% 0.060 -25% —40%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.004 0.003 0.004 33% 0% 0.002 -33% -50%

Nitrate—nitrogen(N-NO3) (mg/L) 0.5 0.400 0.500 25% 0% 0.500 25% 0%
DISSOLVED Dissolved—-manganese(d—Mn) (mg/L) 0.015 0.012 0.001 -92% -93% 0.003 -75%| —80%
METAL Dissolved-iron(d-Fe) (mg/L) 0.09 0.100 0.090 ~10% 0% 0.090 ~10% 0%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Air Supply (change flow)

Measurement date : 10 /12 / 2014

Pre—sedimentation Basin

Sampling place Raw Rawlwater after
water air supply Treated water by NO.A BCF Treated water by NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.49 0.97
RUNNING Treatment volume(L/min) 2.01 1.40
CONDITION Running start date and time after washing finished 10/12 09:00 10/12 09:00

Sampling date and time 10/12 11:00 10/12 11:00 10/12 11:10

Filteration time after washing finished (h) 2h00 A/raw 2h00 B/raw

Water temperature (°C) 30 29.700 30.300 30.300

pH 6.32 7.010 6.850 6.440
BASIC DO (mg/L) 1.66 7.620 3.300 3.350

Conductivity (|1 S/cm) 70.8 69.200 71.200 74.100

Color—filter 045 um (degree) 18 20.000 16.000 —-20% -11% 15.000 -25%| —17%

Turbidity (NTU) 21.1 19.200 14.100 -27% —33% 15.100 -21%| —28%
ORGANIC CODMn (mg/L) 36 3.300 2.800 -15%  -22% 2.900 ~12%|  -19%
COMPOUNDS  E260x 0.254 0.260 0.220 -15%  -13% 0.249 4% 2%

Ammonium-nitrogen(N-NH4) (mg/L) 0.18 0.140 0.080 -43% -56% 0.070 -50%| —61%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.006 0.006 0.004 -33% —33% 0.005 -17% —17%

Nitrate—nitrogen(N-NO3) (mg/L) 0.5 0.600 0.900 50% 80% 0.900 50% 80%
DISSOLVED  |Dissolved-manganese(d-Mn) (me/L) 0.031 0.026 0.006 77| -81% 0.003 -88%|  -90%
METAL Dissolved-iron(d-Fe) (mg/L) 0.14 0.160 0.130 -19% 7% 0.130 -19% 7%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Wash GAC 2 days

Measurement date :

25/12 /2014

Pre—sedimentation Basin

Sampling place Raw |Raw water after
water air supply Treated water by NO.A BCF Treated water by NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m)
RUNNING Treatment volume(L/min)
CONDITION Running start date and time after washing finished

Sampling date and time 25/12 9:30 25/12 9:30

Filteration time after washing finished (h) A/raw B/raw

Water temperature (°C) 28.9 29.100 29.300

pH 6.2 6.800 6.710
BASIC DO (mg/L) 517 7.260 3.480

Conductivity (|1 S/cm) 124.9 122.600 121.500

Color—filter 045 pm (degree) 29 31.000 32.000 3% 10% -100%| —100%

Turbidity (NTU) 20.1 20.000 15.600 -22% —22% -100%| —100%
ORGANIC CODMn (mg/L) 43 4,000 3.300 -18%  -23% ~100%| ~100%
COMPOUNDS  E260x 0.132 0.125 0.120 S ~100%| —100%

Ammonium-nitrogen(N-NH4) (mg/L) 0.5 0.460 0.080 -83% -84% -100%| —100%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.061 0.055 0.006 -89% —90% -100%| —100%

Nitrate—nitrogen(N-NO3) (mg/L) 0.8 0.900 1.000 11% 25% -100%| —100%
DISSOLVED Dissolved—-manganese(d—Mn) (mg/L) 0.047 0.040 0.008 -80% -83% -100%| —100%
METAL Dissolved-iron(d-Fe) (mg/L) 0.24 0.260 0.300 15%  25% ~100%| ~100%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Wash GAC 2 days

Measurement date : 30/ 12 / 2014

Pre—sedimentation Basin

Sampling place Raw Rawlwater after
water air supply Treated water by NO.A BCF ‘ | Treated water by NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m)
RUNNING Treatment volume(L/min)
CONDITION Running start date and time after washing finished 29/12 10:00

Sampling date and time 30/12 9:00 30/12 9:00

Filteration time after washing finished (h) 23h A/raw B/raw

Water temperature (°C) 28.5 28.700 28.700

pH 6.04 6.810 6.870
BASIC DO (mg/L) 1.64 7.510 5.270

Conductivity (|1 S/cm) 93.7 93.200 89.500

Color—filter 045 um (degree) 28 29.000 26.000 -10% —7% -100%| —100%

Turbidity (NTU) 20.2 19.400 17.200 -11% —15% -100%| —100%
ORGANIC CODMn (mg/L) 4 4.000 3,500 -13%  -13% ~100%| ~100%
COMPOUNDS  E260x 0.154 0.157 0.132 -16%  -14% ~100%| —100%

Ammonium-nitrogen(N-NH4) (mg/L) 0.07 0.070 0.050 -29% -29% -100%| —100%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.007 0.008 0.007 -13% 0% -100%| —100%

Nitrate—nitrogen(N-NO3) (mg/L) 0.6 0.600 0.900 50% 50% -100%| —100%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.016 0.012 0.007 -42% -56% -100%| —100%
METAL Dissolved-iron(d-Fe) (mg/L) 0.27 0.280 0.270 4% 0% ~100%| ~100%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Wash GAC

Measurement date :

06 / 01 / 2015

Pre—sedimentation Basin

Sampling place Raw |Raw water after
water air supply Treated water by NO.A BCF Treated water by NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m)
RUNNING Treatment volume(L/min)
CONDITION Running start date and time after washing finished 05/01 10:00

Sampling date and time 06/01 8:00 06/01 8:00

Filteration time after washing finished (h) 22h A/raw B/raw

Water temperature (°C) 27.6 27.200 27.100

pH 6.18 6.800 6.730
BASIC DO (mg/L) 1.08 7.720 4.460

Conductivity (|1 S/cm) 147.9 149.600 146.000

Color—filter 0.45 um (degree) 30 32.000 25.000 —-22% —17% -100%| —100%

Turbidity (NTU) 247 20.400 14.300 -30% —42% -100%| —100%
ORGANIC CODMn (mg/L) 44 4500 3.600 -20%  -18% ~100%| ~100%
COMPOUNDS  E260x 0.114 0.120 0.069 -43%|  -39% ~100%| —100%

Ammonium-nitrogen(N-NH4) (mg/L) 0.28 0.240 0.080 -67% -71% -100%| —100%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.015 0.014 0.008 —-43% —47% -100%| —100%

Nitrate—nitrogen(N-NO3) (mg/L) 0.7 0.700 0.800 14% 14% -100%| —100%
DISSOLVED Dissolved—-manganese(d—Mn) (mg/L) 0.049 0.039 0.010 -74% -80% -100%| —100%
METAL Dissolved-iron(d-Fe) (mg/L) 0.34 0.350 0.320 g% 6% ~100%| ~100%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Wash GAC

Measurement date :

08 / 01 / 2015

Pre—sedimentation Basin

Sampling place Raw |Raw water after
water air supply Treated water by NO.A BCF Treated water by NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m)
RUNNING Treatment volume(L/min) 1.30
CONDITION Running start date and time after washing finished 07/01 10:00

Sampling date and time 06/01 8:00 08/01 8:23

Filteration time after washing finished (h) 20h A/raw B/raw

Water temperature (°C) 279 28.000 28.000

pH 6.52 6.910 6.820
BASIC DO (mg/L) 1.7 7.690 4720

Conductivity (1 S/cm) 149 151 147.000

Color—filter 045 pm (degree) 15.000 12.000 -98% —-20% -100%| —100%

Turbidity (NTU) 17.6 16.700 0.280 -13% —98% -100%| —100%
ORGANIC CODMn (mg/L) 42 4,000 3,500 —aa%  -17% ~100%| ~100%
COMPOUNDS  E260x 0.099 0.104 0.058 “17%| -41% ~100%| —100%

Ammonium-nitrogen(N-NH4) (mg/L) 0.256 0.218 0.051 -56% -80% -100%| —100%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0034 0.004 0.0017 40% —50% -100%| —100%

Nitrate—nitrogen(N-NO3) (mg/L) 0.6 0.5 0.700 -86% 17% -100%| —100%
DISSOLVED Dissolved—-manganese(d—-Mn) (mg/L) 0.04 0.029 0.004 -43% -90% -100%| —100%
METAL Dissolved-iron(d-Fe) (mg/L) 0.07 0.070 0040  #DIV/0! ~43% ~100%| ~100%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Wash GAC

Measurement date : 22 / 01 / 2015

Pre—sedimentation Basin

Sampling place Raw Rawlwater after
water air supply Treated water by NO.A BCF ‘ | Treated water by NO.B BCF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.55
RUNNING Treatment volume(L/min) 2.00
CONDITION Running start date and time after washing finished 26/01 10:00

Sampling date and time 27/01 08:15 27/01 08:15

Filteration time after washing finished (h) 22h15 A/raw B/raw

Water temperature (°C) 26.4 26.300 26.000

pH 6.54 6.840 6.820
BASIC DO (mg/L) 1.65 7.840 5.290

Conductivity (1 S/cm) 114.4 112.4 110.100

Color—filter 0.45 um (degree) 11 3.000 3.000 0% -73% -100%| —100%

Turbidity (NTU) 30 24.200 20.600 -15% —31% -100%| —100%
ORGANIC CODMn (mg/L) 4 3.800 3.200 -16%  -20% ~100%| ~100%
COMPOUNDS  E260x 0.112 0.085 0.081 -5%|  -28% ~100%| —100%

Ammonium-nitrogen(N-NH4) (mg/L) 0.08 0.080 0.060 -25% -25% -100%| —100%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.004 0.004 0.003 -25% —25% -100%| —100%

Nitrate—nitrogen(N-NO3) (mg/L) 0.9 1.4 1.000 -29% 11% -100%| —100%
DISSOLVED Dissolved—-manganese(d—Mn) (mg/L) 0.012 0.012 0.007 -42% —-42% -100%| —100%
METAL Dissolved-iron(d-Fe) (mg/L) 0.05 0.080 0.070 -13%  40% ~100%| ~100%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Wash GAC

Measurement date : 29 / 01 / 2015

Pre—sedimentation Basin

Sampling place Raw |Raw water after
water | air supply Treated water by NOA BCF | | Treated water by NO.B BGF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.62
RUNNING Treatment volume(L/min) 2.00
CONDITION Running start date and time after washing finished 28/01 10:00

Sampling date and time 29/01 09:00 29/01 09:00

Filteration time after washing finished (h) 23h00 A/raw B/raw

Water temperature (°C) 26.4 26.500 26.700

pH 6.11 6.930 6.780
BASIC DO (mg/L) 1.85 7.790 5.140

Conductivity (4 S/cm) 47.7 58.7 68.900

Colorfilter 0.45 u m (degree) 28 24.000 25.000 4% -11% -100%| —100%

Turbidity (NTU) 36.5 35.300 24700 -30% —32% -100%| —100%
ORGANIC CODMn (mg/L) 42 4.700 3.700 -21%|  —12% ~100%| -100%
COMPOUNDS  |E60x 0.224 0.230 0.169 -27%|  -25% -100%| -100%

Ammonium—nitrogen(N-NH4) (mg/L) 0.07 0.080 0.050 —-38% —29% -100%| —100%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.004 0.004 0.003 -25% —25% -100%| —100%

Nitrate—nitrogen(N-NO3) (mg/L) 0.9 0.8 0.800 0% -11% -100%| —100%
DISSOLVED Dissolved—-manganese(d-Mn) (mg/L) 0.017 0.015 0.008 -47% -53% -100%| —100%
METAL Dissolved-iron(d-Fe) (mg/L) 0.08 0.090 0.090 o 13% ~100%| -100%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Wash GAC

Measurement date : 02 / 02 / 2015

Pre—sedimentation Basin

Sampling place Raw |Raw water after
water | air supply Treated water by NOA BCF | | Treated water by NO.B BGF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.59
RUNNING Treatment volume(L/min) 2.00
CONDITION Running start date and time after washing finished 01/02 10:00

Sampling date and time 02/02 08:15 02/02 08:15

Filteration time after washing finished (h) 22h15 A/raw B/raw

Water temperature (°C) 26.9 27.000 27.100

pH 6.54 7.020 7.010
BASIC DO (mg/L) 0.97 8.210 4.630

Conductivity (1 S/cm) 324 334 360.000

Colorfilter 0.45 u m (degree) 12 13.000 10.000 -23% -17% -100%| —100%

Turbidity (NTU) 17.2 15.000 22.200 48% 29% -100%| —100%
ORGANIC CODMn (mg/L) 42 4.400 5.300 20%  26% -100% -100%
COMPOUNDS  |E60x 0.062 0.068 0.055 -19%  -11% -100%| -100%

Ammonium—nitrogen(N-NH4) (mg/L) 0.105 0.094 0.037 -61% —65% -100%| —100%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.0093 0.004 0.0031 —-26% —67% -100%| —100%

Nitrate—nitrogen(N-NO3) (mg/L) 0.8 1.3 0.700 —-46% -13% -100%| —100%
DISSOLVED Dissolved—-manganese(d-Mn) (mg/L) 0.036 0.021 0.008 -62% -78% -100%| —100%
METAL Dissolved-iron(d-Fe) (mg/L) 0.03 0.050 0.040 —20%  33% ~100%| -100%




Evaluating measurement for BCF pilot plant at Tan Hiep WTP (Hoa Phu Intake Station)

After Wash GAC

Measurement date : 04 / 02 / 2015

Pre—sedimentation Basin

Sampling place Raw |Raw water after
water | air supply Treated water by NOA BCF | | Treated water by NO.B BGF

Pre-Chlorine (mg/L at intake)

Activated Carbon Layer height (m) 1.59
RUNNING Treatment volume(L/min) 2.00
CONDITION Running start date and time after washing finished 03/02 10:00

Sampling date and time 04/02 08:00 04/02 08:00

Filteration time after washing finished (h) 22h00 A/raw B/raw

Water temperature (°C) 24.7 24.900 25.000

pH 6.32 7.100 6.890
BASIC DO (mg/L) 1.29 7.900 4.550

Conductivity (1 S/cm) 514 592 615.000

Colorfilter 0.45 u m (degree) 8 10.000 7.000 —-30% -13% -100%| —100%

Turbidity (NTU) 204 22.500 12.000 -47% -41% -100%| —100%
ORGANIC CODMn (mg/L) 37 4.300 2.900 -33%|  -22% ~100% -100%
COMPOUNDS  |E260x 0.153 0.164 0.130 -21%  -15% ~100%| -100%

Ammonium—nitrogen(N-NH4) (mg/L) 0.16 0.120 0.040 —67% —-75% -100%| —100%
NITROGEN Nitrite—nitrogen(N-NO2) (mg/L) 0.01 0.009 0.008 -11% —20% -100%| —100%

Nitrate—nitrogen(N-NO3) (mg/L) 08 08 1.000 25% 25% -100%| —100%
DISSOLVED Dissolved—-manganese(d-Mn) (mg/L) 0.054 0.041 0.006 -85% -89% -100%| —100%
METAL Dissolved-iron(d-Fe) (mg/L) 0.09 0.090 0.080 1% 1% ~100%| -100%




WTER— 4

- EVALUATION REPORT



U-BCF PILOT STUDY
ON
TAN HIEP WATER TREATMENT PLANT
IN
HO CHI MINH CITY, VIETNAM

EVALUATION REPORT (DRAFT)

MARCH 2015

SAIGON WATER CORPORATION (SAWACO)
HATPHONG WATER SUPPLY ONE MEMBER LIMITED COMPANY
WATER AND SEWER BUREAU, CITY OF KITAKYUSHU

12th March 2015, Ho Chi Minh

The Evaluation Report (Final) will be prepared based on the Evaluation Report (Draft),
which is confirmed by:

Deputy Manager of Water Quality Technical Staff
Department Haiphong Water Supply One Member
Saigon Water Corporation Limited Company
TRAN KIM THACH LUONG HUU LUAN

" Witness:
Assistant Manager of

International Project Division, Water and
Sewer Bureau, City of Kitakyushu

f\ da 7\//’;] 7:\;‘

YAYAMA Masashi




1.

o

e R

U-BCF PILOT STUDY

TAN HIEP WATER (';I"II\{IEATMEN T PLANT
HO CHI MINHI(I;IITY, VIETNAM
TABLE OF CONTENTS

OUTLINE OF THE U-BCF PILOT STUDY IN 2014 «..oovooooooeooooooo 1
1-1. Background of the Study ........o.oeeurveveieeeeerieieeeeooeoeeoeeoeoooooo 1
1-2. U-BCF Pilot Study in SAWACO ...........oooveeemeeoreeeseeeeeeeeeoeeoeeeeoeoooo 2
1-3. Procedure of the Study..........ocoeveeveieieeeeeeeeseeeeoooooooooo 3
1-4. Role SRArINg........ouiiiiiiiiceieseeeeee et e 3
1+5. Pilot Equipment of TFBEF . msmsisiisimaonmmssmenssmsssmsssorssossseomsestsssssesiss 4
1-6. Duration of the Pilot StUAY.......c.o.vevveveeeeeeeeee oo 5
L7, PArtiCIDANES .....cveeeiee ettt 5
1-8. Joint Evaluation Meeting in SAWACO .........coovoveveroimoooeeoeoooo 5
1-9. Final Report t0 W-MINISEEY «.o..ovviviveeeeeeeeee oo 5
OUTPUT OF THE PROJECT ..o eeeeesesee oo 6
2-1. Implementation Schedule ..........ocooooivuiuieieoieeeeeeeeooooeo 6
RESULTS OF THE STUDY ...ccovouumiimnnnrnneeeseeaonsseeeeeeessssssseessesessseeseeeeseseseessseeeseeese 9
3-1. Project Implementation ..........oce.eeeiueeeeeeeeeeeee e 9
3-2. Raw Water QUALILY ........ccoueuevenrieieeeeeeeeeeeeeee oo 10
3-3. Dissolved OXYEEN ....ovuivriueeeiiaiiesieteeeee oo 10
G 4 BLLY L R 11
TECHNICAL ISSUE TO BE SOLVED AND MEASUREMENT ....oovooooo . 12
O 12
4-2. Dissolved Oxygen (DO) ...........c.cucueuemoereoremeoeeeeeoeoooeeeeeooo 12
4-3. Granular Activated Carbon (GAC) Clogged ........ooomooooooooo 15
COST ESTIMATION FOR U-BCF INTO TAN HIEP WTP.....oooooooo 17
5-1. Construction Cost of U-BCF (Rough Estimation) .........ooeoooooo 17
5°2. Operation Cost of U-BCF ............o.ouiiiuieueeeereeee oo 17
5°3. Effective of T-BOT ..ciiciiciiimurrvrmmmasonossesssssissstsssssss sosess iasesomsemsnsississen e, 18
COMPARISON FOR THE TWO PROJECTS ... evoeeeeeeeooeoeeoeoeooo 20
CONCLUSION.......ocotiievnernnsieasie s st esetas s e s et 21



Draft Evaluation Report for U-BCF Pilot Study
In Tan Hiep Water Treatment Plant

1 OUTLINE OF THE U-BCF PILOT STUDY IN 2014

1.1 Background of the study
1-1-1 Issues of SAWACO

The SAIGON Water Corporation (to be referred to as "SAWACO" from now on) that conducts
water service business in Vietnam's largest city, Ho Chi Minh City, is currently Vietnam's large water
service utility having a supply capacity of 1.55million m3 / day. SAWACO also has the role of being

Vietnam's leading institution of the water service industry in the entire nation of Vietnam. However,

SAWACO also faces serious issues that are unique to large cities. They are mainly concentrated in

the following 3 items.

@ The demand for water is expected to increase in Ho Chi Minh City with the anticipated
increase in the population and economic development. It will be necessary to develop water
sources and expand water service facilities to cope with this increase.

@ In addition to industrialization and urbanization, the delay in preparation of sewage treatment
facilities is causing the river that is the raw water source to progressively become polluted.
Within this situation, effective measures to strictly adhere to water quality standards for
Vietman by SAWACO are require for the future.

® In view that the water service is a public service that is the foundation for daily life of all
citizens of Ho Chi Minh City, including the poor class, a sound business must be operated and

in-expensive water tariff must be maintained.

1-1-2 Water Quality of Saigon River

The TAN HIEP water purification plant that uses the
Saigon River as it water source is the 2nd in scale of main
water treatment plants of SAWASO and has the capacity to
purify a volume of 300,000m3 daily. Additionally,
construction for a PFI project (2nd TAN HIEP Project) to
further increase this volume an additional 300,000m3 per
day has been started.

However, when this PF1 project is completed, a volume of

Figure 1-1 Intake Pipe

600,000m3 of raw water per day will be taken from the
Saigon River and conducted to the TAN HIEP water treatment plant. However, the seriousness of
wastewater from households and factories polluting the Saigon River with organic matter was

increasing each year.

1-1-3 Long Distance Water Conduit Plan

SAWACO has included preparation of a long distance water conduit in their Master Plan from the
DAU TIENG Lake or the TRI AN lake to correspond with the future increase in demand for water
and the deterioration of water quality of the Saigon River. However, according to Draft Final Report
"THE STUDY ON WATER SUPPLY IMPROVEMENT IN HO CHI MINH CITY" (Appendix-1)
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submitted by JICA to SAWACO in June of 2013, the cost of the long distance water conduit project
would be over 1 billion US dollars and there is a concern that implementing the long distance water

conduit project may require a significant rise in water tariff.

1-1-4  Necessity for Advanced Water Treatment

Positive results can be expected in regards to the water quality problems of the Saigon River with
the DAU TIENG lake or TRI AN lake long distance water conduit project and while being
positioned as an option to solving the problem of water quality, owing the huge costs involved,
research on Advanced Treatment to resolve the treatment process of the raw water from the Saigon
River is also being carried out.

For the plan to take 600,000m3 of water daily from the Saigon River the implementation of
Advanced Treatment would solve the problem of water quality and for water taken that exceeds this

volume, consideration of the long distance water conduit could be the most economical project plan.

1.2 U-BCF Pilot Study in SAWACO
1-2-1 U-BCF Project in Haiphong

Currently, aggressive technical cooperation is being undertaken between Japan's Kitakyushu City
and Vietnam's Hai Phong City in based on the sister city relationship of the cities. Particularly, the
U-BCF (Upward Biological Contact Filter) project to improve the water quality of Hai Phong City is
moving from pilot study stage to the preparatory project stage and a small scale water treatment
plant (VINH BAO Water Treatment Plant) has already been established in Hai Phong City and plans
to equip U-BCF in other water treatment plans including main water treatment plants are going

forward.

1-2-2 The First Contact between SAWACO and Kitakyushu

Around mid March of 2013 when the U-BCF pilot study was carried out in Hai Phong City, a
group led by Mr. Vo Quang Chau, Vice General Director of SAWACQO, visited the Hai Phong Water
Supply One Member CO., LTD (to be reffered to as "Haiphong Water" from now on) and conducted
research on U-BCF technology and its effects. At this time, Mr. Vo Quang Chau and Mr. KUBOTA
Kazuya (Director in charge of international projects) who is responsible for the U-BCF pilot study
and belongs to the Water and Sewer Bureau, City of Kitakyushu (to be referred to as "K-Water" from
now on) agreed for an exchange of views regarding the possibility of U-BCF demonstration
experiments at SAWACO and after understanding the water quality situation of the Saigon River by
Kitakyushu City, consultations of implementing U-BCF pilot study would be held again.

1-2-3  Location Survey Based on SAWACO Request

SAWACO issued a letter to K-Water regarding "Application of Biological Contact Filter (BCF)
Technology" (Appendix-2) dated May 27, 2013 and after receiving this letter, K-Water dispatched 2
staff members to SAWACO at the end of June, 2013.

It was decided that U-BCF pilot study was possible for the water quality of the Saigon River
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according to the results of the investigation and it was agreed that K-Water would search for a donor
to support the experiment financially and submit this plan.

1-2-4 Ministry of Health, Labor and Welfare, Japan

The Japanese government that has jurisdiction over the Water Supply Division, Health Service
Bureau, Ministry of Health, Labor and Welfare (to be referred to as "W-Ministry" from now on)
received the request from K-Water and decided to consign "KOBELCO Eco-Solutions Co., LTD"
that is familiar with U-BCF and has a subsidiary in Vietnam, for the implementation of the
SAWACO U-BCF pilot study.

1-2-5  MOU Conclusion of U-BCF Pilot Study

On December 5, 2013, the three parties, SAWACO, P
K-Water and Haiphong Water entered into a memorandum at '
Kitakyushu concerning the implementation of the SAWACO
pilot study. (Appendix-3) Because this pilot study was
certified in the Vietnam-Japan Friendship Year (Japan

Vietnam diplomatic relations 40 year anniversary) project,

the resident Fukuoka Socialist Republic of Vietnam Consul

General and the Mayor of Kitakyushu attended the Figure 2-2 MOU in Ktayshu

conclusion.

1-3 Procedure of the Study

On January, 2014, KOBELCO and K-Water visited to the site and discussed the installation of
U-BCF pilot equipment with SAWACO. As a result of the discussion, it was decided that the
installation place could be in hoa Phu intake station, where is approximately 10km far from Tan Hiep
Water Treatment Plant. In order to get a good function of U-BCF, the procuring time is needed
because U-BCF utilizes the natural purification by creature in raw water. Thus, installation of the
pilot equipment completed by January, 2014, and the procuring time was secured using TET holiday.

1-4 Role Sharing
The responsibility for each implementing agency was decided with the discussion as shown in
Table 1-1.
Table 1-1 Role Sharing for U-BCF Pilot Study

T ] Pilol Equipment Piiol Sludy o One Yeer
Design Makeriafs ‘Making Insiabaton Operaton Mainknance [ Wakr Analyeis Evaluation
SAWACO : Responsibily Responsbilty Responsibiity e ; ‘ =
Kitakyushu Water igineeding Assisa e (1) 3 Enginoering Aesistance | Enginoering fesistance d I S |
Halphong Water £ - . o g iy S PR
KOBELCO Vietnam > hy ‘Equipe ty2) | Engineering Assisiance | Engineering Assistance. - Engiriaiig Meatsice

Equipmant Supply (1): Kitakyushu Waler donaled o SAWACO some materials which was dificult b getin \ietnam, such as aciivate carbon,
Equipment Supply (2): KOBELCO donaled 1o SAWACO some malerials which was dificut o getin Wiemam, such as a kansparent pipe (acnlic pipe) and olhers.
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1-5 Pilot Equipment of U-BCF
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Figure 1-3 Layout of U-BCF Pilot Equipment

Figure 1-4 U-BCF Pilot Equipment
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1-6 Duration of the Pilot Study
Term of Pulot study: February 2014 to January 2015

1-7 Participants
Reffered to “2 OUTPUT OF THE PROJECT”

1-8 Joint Evaluation Meeting in SAWACO
1-8-1 Dates
March 12, 2015 9:00AM~11:30AM
1-8-2 Attendees
SAWACO :
K-Water :
Haiphong Water :
KOBELCO :
1-8-3 Main Evaluation Contents
- U-BCF and Saigon River Water Quality
Correlation between Biological Treatment and DO
Cause and Prevention of the Mud Ball Phenomenon
Validity of the Pilot Study Period (1 year period from Feb. 2014 to Jan. 2015)

1-9 Final Report to W-Ministry

KOBELCO and K-Water will create a report in Japanese based on this evaluation report and this
evaluation report (signed) will be attached and submitted to the W-Ministry at the end of March,
2015.
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2 OUTPUT OF THE PROJECT

2.1 Project Implementation

This project was carried out at the Hoa Phu water intake location as the main activity base where
the U-BCF pilot study equipment is installed up until now. The equipment and the personnel
committed to this project by each implementing organization within the 14 month period from when

this project was started until now are shown below.

2.1.1 Saigon Water Corporation

+ Provide necessary technological information for pilot study and pilot study equipment

+ Provide necessary space to install pilot study equipment

« Provide necessary staff, water quality testing room, water quality analysis equipment,
reagents and office space for pilot study

*  Foundation and supporting materials (steel materials) for production installation for pilot
study installation equipment

- Payment of electricity fees related to cleaning and DO improvement

+  Water quality analysis work (twice per week)

* Maintenance management work (activated carbon replenishment, cleaning, etc.)

Date Name Place Task
3/12/2013— | Vo Quang Chau (Vice General Director) Kitakyushu | Signing of MOU
10/12/2013 Vo Quang Triet (Director of Tanhiep WTP)

13/01/2014- | Vo Quang Triet (Director of Tanhiep WTP) Hoaphu Install U-BCF pilot
18/01/2014 | Nguyen Huu Phuoc (Deputy director of Tanhiep WTP) equipment

Ngo Hong Viet Thai (Vice manager of Laboratory of Tanhiep

WTP)

Vo Thanh Tho (Team Leader of Water Quality Team of

Tanhiep WTP)

Tran Kim Thach (Deputy Manager of Water Quality

Department)

Tran Thanh Thuy (Specialist of Water Quality Department)
Pham Bien Vien Tan (Specialist of Technology Department)

17/01/2014- | Vo Thanh Tho (Team Leader of Water Quality Team of | Hoaphu Operate pilot
Up to now Tanhiep WTP) equipment

Mai Cong Nhoc (Operator of Hoaphu pumping station)
Pham Thanh Son (Operator of Hoaphu pumping station)
Nguyen Minh Tan (Operator of Hoaphu pumping station)
Nguyen Thanh Son (Operator of Hoaphu pumping station)

17/01/2014- | Ngo Hong Viet Thai (Vice manager of Laboratory of Tanhiep | Tanhiep Water quality
17/03/2014 | WTP) analysis

Lab analysts (Water Quality Department) Water
17/03/2014- | Ngo Hong Viet Thai (Team Leader of Reserch team of Water | Quality
Up to now Quality Department) Dept.

Lab analysts (Water Quality Department)
13/01/2014- | Duong Hong Phuong (Manager of Cooperation and | HCMC Contact and
Up to now Development Department) transportation

Bui Hoai Nam (Vice manager of Cooperation and
Development Department)

Nguyen WNhat Duy (Specialist of Cooperation and
Development Department)

Pham Van Dong (Driver of Administration Department)

21/05/2014- | Tran Thanh Thuy (Specialist of Water Quality Department) Hoaphu Examine  Saigon
28/05/2014 | Vo Thanh Tho (Team Leader of Water Quality Team of river and  first
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Tanhiep WTP)

increase of DO

10/09/2014-
13/09/2014

Tran Thanh Thuy (Specialist of Water Quality Department)
Vo Thanh Tho (Team Leader of Water Quality Team of
Tanhiep WTP)

Hpaphu

Adjust U-BCF pilot
and second increase
of DO

17/09/2014-
24/09/2014

Vo Quang Chau (Vice General Director)

Tran Kim Thach (Deputy Manager of Water Quality
Department)

Tran Thanh Thuy (Specialist of Water Quality Department)
Vo Quang Triet (Director of Tanhiep WTP)

Vo Thanh Tho (Team Leader of Water Quality Team of
Tanhiep WTP)

Duong Hong Phuong (Manager
Development Department)

Bui Hoai nam (Vice manager
Development Department)

Nguyen Nhat Duy (Specialist
Development Department)

Tran Cuong (Vice manager of Technology Department)
Vo Xuan Khanh (Specialist of Technology Department)

of Cooperation and
of Cooperation and

of Cooperation and

SAWACO

Interim report

21/12/2014-
26/12/2014

Tran Thanh Thuy (Specialist of Water Quality Department)
Ngo Hong Viet Thai (Team leader of Research team of
Water Quality Department)

Vo Thanh Tho (Team Leader of Water Quality Team of
Tanhiep WTP)

Hoaphu

Refreshing GAC

04/01/2015-
7/01/2015

Tran Thanh Thuy (Specialist of Water Quality Department)
Ngo Hong Viet Thai (Team leader of Research team of
Water Quality Department)

Vo Thanh Tho (Team Leader of Water Quality Team of
Tanhiep WTP)

Hoaphu

Replace flow-meter
and air-meter

12/03/2015

Bui Thanh Giang (Vice General Director)

Tran Kim Thach (Deputy Manager of Water Quality
Department)

Tran Thanh Thuy (Deputy Manager of Water Quality
Department)

Tran Thanh Thuy (Specialist of Water Quality Department)
Ngo Hong Viet Thai (Team leader of Research team of
Water Quality Department)

Vo Quang Triet (Director of Tanhiep WTP)

Vo Thanh Tho (Team Leader of Water Quality Team of
Tanhiep WTP)

Duong Hong Phuong (Manager of Cooperation
Development Department)

Bui Hoai nam (Vice manager
Development Department)

Nguyen Nhat Duy (Specialist
Development Department)

Tran Cuong (Vice manager of Technology Department)
Vo Xuan Khanh (Specialist of Technology Department)

and
of Cooperation and

of Cooperation and

SAWACO

Final report

2.1.2

Kitakyushu Water and Sewer Bureau

« Dispatch of necessary technical staff for pilot study
+  Provide necessary U-BCF technical documentation and experience know-how necessary for

implementation

Advice and support for water quality test items

Provide granular activated carbon (GAC)

Date Name Place Task
3/12/2013— | TOMIMASU Kenji (Director of Kitakyushu Water and | Kitakyushu | Signing of MOU
10/12/2013 | Sewer Bureau)

13/01/2014- | YAYAMA Masashi (Specialist of International Project | Hoaphu Install U-BCF pilot
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18/01/2014 | Division) equipment
5/03/2014- YAYAMA Masashi (Specialist of International Project | Hoaphu Confirm condition
8/03/2014 Division) of pilot equipment
21/05/2014- | YAYAMA Masashi (Specialist of International Project | Hoaphu Examine  Saigon
28/05/2014 | Division) river and  first
HARAGUCHI Kimiko (Ex-Professor of Kitakyushu increase of DO
University)
10/09/2014- | YAYAMA Masashi (Specialist of International Project | Hpaphu Adjust U-BCF pilot
13/09/2014 | Division) and second increase
HARAGUCHI Kimiko (Ex-Professor of Kitakyushu of DO
University)
17/09/2014- | KUBOTA Kazuya (Director of International Project | SAWACO Interim report
24/09/2014 | Division)
HARAGUCHI Kimiko (Ex-Professor of Kitakyushu
University)
21/12/2014- | YAYAMA Masashi (Specialist of International Project | Hoaphu Refreshing GAC
26/12/2014 | Division)
HARAGUCHI Kimiko (Ex-Professor of Kitakyushu
University)
29/01/2015- | TOMIMASU Kenji (Director of Kitakyushu Water and | SAWACO Discussion next
30/01/2015 Sewer Bureau) step
KUBOTA Kazuya (Director of International Project
Division)
YAYAMA Masashi (Specialist of International Project
Division)
12/03/2015 KUBOTA Kazuya (Director of International Project | SAWACO Final report
Division)
YAYAMA Masashi (Specialist of International Project
Division)
HARAGUCHI Kimiko (Ex-Professor of Kitakyushu
University)
2.1.3 Haiphong Water Supply One Member Co., Ltd
+  Dispatch of staff for installation of pilot study
= Support during pilot study
* Support replenishment of granular activated carbon
Date Name Place Task
3/12/2013— | Vu Hong Duong (General Director of Haiphong Water) Kitakyushu | Signing of MOU
10/12/2013 Bui The Dung (Manager of Administration Department)
13/01/2014- | Tran Van Duong (Vice General Director of Haiphong Water) Hoaphu Install U-BCF pilot
18/01/2014 equipment
12/03/2015 To be confirmed SAWACO Final report
2.14 Private Company (KOBELCO Eco-Solutions Vietnam and UNI-ELEX)

+  Production of pilot study equipment

* Installation of DO improvement equipment

* Installation of cleaning equipment

Date Name Place Task
13/01/2014- | ISHIMARU Yutaka (Executive Technical Chief of | Hoaphu Install U-BCF pilot
18/01/2014 | KOBELCO) equipment

TOSHIMITU  Shinji (Deputy General Director of

UNI-ELEX)
5/03/2014- MIYAGAWA Yuki (Sales Engineer of KOBELCO) Hoaphu Confirm condition
8/03/2014 Vu Quang Dong (Process Engineer of KOBELCO) of pilot equipment
21/05/2014- | MIYAGAWA Yuki (Sales Engineer of KOBELCO) Hoaphu Examine Saigon
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28/05/2014 | Vu Quang Dong (Process Engineer of KOBELCO) river and  first
increase of DO

10/09/2014- | MIYAGAWA Yuki (Sales Engineer of KOBELCO) Hoaphu Adjust U-BCF pilot

13/09/2014 | Vu Quang Dong (Process Engincer of KOBELCO) and second increase
of DO

17/09/2014- | MIYAGAWA Yuki (Sales Engineer of KOBELCO) SAWACO Interim report

24/09/2014 | Vu Quang Dong (Process Engineer of KOBELCO)

21/12/2014- | NISHIO Hironobu (Technical manager of KOBELCO) Hoaphu Refreshing GAC

26/12/2014 | MIYAGAWA Yuki (Sales Engineer of KOBELCQ)
Vu Quang Dong (Process Engineer of KOBELCO)

03/01/2015- | NISHIO Hironobu (Technical manager of KOBELCO) Hoaphu Installation of flow
07/01/2015 meter
12/03/2015 | TOJI Akihiro (Technical manager of KOBELCOQO) SAWACO Final report

MIYAGAWA Yuki (Sales Engineer of KOBELCO)
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3 RESULT OF THE STUDY

3.1 Project Implementation

The U-BCF experimental plant results carried out in Ho Chi Minh City Saigon Water Supply
Authority is shown below.

Water quality change for raw water, column A, column B is shown in the below graph. Because an
air pump was installed in the raw water tank to increase DO from the end of May, 2014, the water

quality after aeration is also shown at the same time.
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Table 3-1 Result of Water Quality Analysis

3.2 Raw Water Quality
The general quality of the raw water from Feb. 2014 until Feb 2015 during the testing is as follows.
@ Water Temperature: Within the range of 32.5°C to 24.7°C and remain around
30°C with no significant fluctuation throughout the year.
@ Electrical Conductivity: Fluctuated between400 and 50 periodically from Feb. to July. There
was an especially high value of 800 was shown in May. After Aug. to Jan. there was mostly no
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fluctuation and was stable.
pH: In the range of 7 to 5.9 and average value of 6.3. A low value of 7 or less

was shown throughout the year.
Color: A high value of 199 was shown in April however changed to below 50 degrees
afterwards.
Turbidity: In the range of 114 to 9 NTU and average value of 34 was shown. There were large
fluctuations between July and Nov. and from Dec. to April was stable at 30 or lower.
DO: Average value of 1.7mg/L and water hyacinth flourished in the basin and there was a very
low value despite the active reproduction of algae.
NH4: In the range of 0.76 to 0.02 and average value of 0.21mg/L. Was low and stable from Jan.
To March, however the fluctuations were large fluctuations during other periods.
NO2: In the range of 0.08 to 0.0mg/L and high concentrations were shown numerous times,
however large fluctuations were hardly seen.
NO3: In the range of 1.3 to 0.2mg/L and almost no fluctuations seen.
COD: In the range of 7.1 to 1.5 and average value of 3.5mg.
E260: In the range of 0.72 to 0.1 and average value of 0.24. The fluctuations in the period
between July and Sept. had a tendency to be larger than other periods.
D-Mn: In the range of 0.11 to 0.008 and average value of 0.036mg/L. A relatively high
concentration was show between March and July.
D-Fe: In the range of 0.34 to 0.03 and average value of 0.17mg/L. Overall, there was a tendency
for large fluctuations.

Dissolved Oxygen (DO)

A characteristic of the quality of the raw water is that pH and DO is low. Especially when DO is
low for BCF, it is likely to affect the growth of the attachment microorganisms.

NH4, D-Mn, COD were the main objects of this experiment for BCF effect index items.
However, from the beginning of the experiment, the removal rate was low for these items and
from the second month of starting for NH4 and the third month of starting for Mn from, there
was practically no removal effect.

It was determined that the main cause was that DO was low and so an air pump was placed into
the raw water tank and air was sent in. May, 26. At the same time, since algae were largely
reproducing on the inner wall of the BCF column, a shade was placed on the outer wall.

After this, the removal rate of NH4 and D-Mn recovered to a degree however, it did not match
the results previously achieved in Kitakyushu or Hai Phong. The raw water DO did not stabilize
and the DO after passing through the BCF column was about Img/L and the volume of
consumption of DO was large. Therefore, in order to further increase the DO of raw water, a
blowing device using a compressor was installed in the raw water tank. This resulted in the raw
water DO increasing and maintaining stabilization at 7mg/L or higher and almost 2mg/L or
higher was shown even after passing through BCF. After this, the D-Mn removal rate was fairly

stable; however, the NH4 removal rate did not improve.
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3.4 PCR Test

It was thought the cause of the above was that was a possibility the BCF microorganisms were not
sufficiently growing and so the activated carbon being used and the type of attachment
microorganisms were investigated. The results were that bacteria that remove ammonia and
manganese, bacteria that oxidize ammonia and such as ammonia oxidizing bacteria, ammonia
oxidizing archaea, nitrite oxidizing bacteria, manganese oxidizing bacteria were detected.

At the same time, the same bacteria were detected in the BCF implemented in the Haiphong
Water Service Vinh Bao Purification Plant and the quantity was almost the same. Additionally, the
same results were obtained in an investigation in Japan.

Because of this, from this experiment it was found that there were sufficient microorganisms
inhabiting the BCF to remove D-Mn. Bacteria that remove iron, iron bacteria, were not detected in
the Binbao water treatment plants, however they were detected in this BCF experiment column and

the quantity was about one-one thousandth of what was detected in Japan.

Table 3-2 Result of PCR Test

Nitrifying Bacteria Fe: Mn Oxidizing Bacteria

. Ammonia i Pedomicrobium
Sample Name Bacteria | . :;;Zeria Oxidizing Archaea|  Nirospira Cr-;nam:: & Galionelta

§ PAIAR0 Hyphomicrobium
copies/g AC copies/g AC copies/g AC copies/g AC copiesig AC copies/g AC copies/g AC

17/NOV BAO 2.67E+10 4.12E+07 5.88E+07 6.29E+08 undetectable 4.17E+08 undetectable
18/NOV SAWACO 2.05E+10 1.43E+07 9.98E+07 6.60E+05 undetectable 6.78E+08 3.21E+05
1.00E+11
® Bacteria

1.00E+10
B Ammonia Oxidizing Bacteria

1.00E+09
© Ammonia Oxidizing Archaga

1.00E+08 -
B Nitrospira

1.00E+07 -
W Crenothrix

polyspara

1.00E+06
 Pedomicrobium

&
Hyphormicrobium

1.00E+05
 Galionella

-1.00E+04 +

17/NOV BAO 18/NOV SAWACO
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4 TECHNICALISSUE TO BE FOUND AND MEASUREMENT

4.1 Algae

Because U-BCF utilizes living organisms in a natural
cleaning process, chlorine cannot be used within the U-BCF
facilities. Since this environment is favorable for the growth
of algae, if the algae growth becomes significant, clogging
of filtration may become an issue. When the inside of the
column was confirmed 4 months after installation, adhesion
of algae was conspicuous and the amount of adhesion was

more than the situation at Hai Phong. The cause was thought . \ ‘ s P

to be the influence of longer hours of sunshine throughout Figure 4-1 Condition of Algae
the year in the southern area.

As a countermeasure, a shade to block sunlight from the overall column was proposed and the
frequency of cleaning carried out from once every 2 days to once everyday was also proposed. The

results were that adhesion of algae was reduced.

4.2 Dissolved Oxygen (DO)

A characteristic of the Saigon River is that the dissolved oxygen (DO) in the river is low. (DO:
0.3mg/L, April 24, 2014 measurements) This is thought to be a cause to deteriorate the capability of
U-BCF. For this reason, the Kitakyushu water and sewage station proposed installing a device to
increase DO in the pilot study equipment and have the Saigon Water Company carryout follow-up
observations. DO improvement was implemented twice thought this pilot study. (1st time: May 26,
2nd time Sept. 10)

42.1  Improvement of DO (1% step)

The raw water of the Saigon River that was the objective raw water of the pilot study was used
and in order to confirm the time required to raise the level of DO, beaker experiments were carried
out. The volume of distribution of the upper area of the pilot plant was 5.0L and since the inflow
volume was 5.0L/min, the retention time of the distribution tank was 1 minute. The results of the
experiment confirmed that in about 1 minute, the DO increased to approximately 5.0mg/L and
therefore the air pump shown in Figure 4-2 was brought from Japan and installed in the distribution
tank.

DO increasing rate

Tiene (min)]

Table 4-1 DO increasing rate

Figure 4-2 Air Brower Equipment
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Figure 4-3 Distributed Tank
As shown in Figure 4-3, the air pump was installed in the distribution tank on the top area of the

Draft Evaluation Report for U-BCF Pilot Study
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column. Measurements of DO in the raw water before and after improvements were before

improvements DO was 1.2Zmg/L and afier improvements, DO was 4.4mg/L. and confirmed increase

in DO. (Table 4-2) The pilot study was conducted under this condition for 3 months but when the

water quality was analyzed, significant improvement related to the processing results of U-BCF

could not be obtained. Then when the outlet of the column was examined, a low value of 0.9mg/L

was shown and it was determined that additional DO was necessary for organisms to be active in the

activated charcoal.

Table 4-2 Result of DO Improvement (1% step)

Before After
14:30 23/May/2014 10:30 26/May/2014
Column A (Sand Layer 1.5m) 1.2 mg/L. 4.4 mg/L,
Column B (Sand Layer 1.0m) 1.2 mg/L 4.4 mg/L

4.2.2 Improvement of DO (2™ step)
In order to further increase DO, a mixing tank set before the distribution tank and providing

sufficient air and securing retaining time is necessary. So then Kobelco Eco-Solutions designed and

produced the mixing tank below and installed it on the roof of the building adjacent to the pilot study

equipment.

é retes
& it
[ A
| SNNRSE——
1
i
| “E?—.‘
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Setenets
g
———— ]
¥ i
: | 2nd gtep ! |LJ
L 1

Figure 4-4 Layout of DO Equipment
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Figure 4-5 Picture of Mixing Tank

With the introduction of this mixing tank, the DO before passing through the U-BCF pilot
equipment increased to 7.33mg/L and additionally the DO was 3.58mg/L after passing through the

equipment. From these results, it was determined that the necessary DO required for the

organisms living in the GAC to be active was secured. The DO values at various points after

improvement of the equipment are shown below in Table 4-3.

Table 4-3 DO Analysis Unit: mg/L
ol e el @2l & | 8
DO Modification
: 94 , : ; ' ; -
11/SEP/2014 125 | 494 | 753 | 755 | 733 | 358 | 364 | 7

As shown in Table 4-4, after the 2" improvement of equipment, the DO fluctuated within the

range of 7.00mg/L to 8.00mg/L and displayed stable values.

10.00
9.00
8.00
‘ 7.00

DO

6.00

4,00
3.00
‘ 2.00
1.00
0.00

500 |

Unit: mg/L

B
1 Jiliad
u,\][\\ /U .
NSNS IRER IR RS 2REREN
B R N el
e gn bl b g By gt
RSN R REERERRYENRREREEZERE

Table 4-4 Result of DO Analysis
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4.3 GAC (Granular Activated Carbon) Clogged

Fundamentally, by having the activated charcoal (GAC) in the column flow upwards, it is
necessary to secure sufficient time for contact. However, After 1 year from the start of the
experiment in December of 2014 when the operational condition of the pilot equipment was
confirmed, there was no movement of the activated charcoal in the lower area of the column and
fluidity had decreased and sufficient contact time could not be secured. This was thought to be
caused by algae and turbidity adhering to the lower water collection device and in the GAC
inhibiting flow. Additionally, the diameter of the column used in the pilot study was 100mm and
small and possibly easily clogged.

In order to improve the fluidity of the GAC, the GAC and the gravel in the column were
temporarily removed and were cleaned. The GAC removed using a siphon was to be reused and was
hand washed with raw water in order to protect the organisms. There was sufficient stock of the
gravel which was supporting material and so it was exchanged with new gravel. The retention of

turbidity in the activated carbon was confirmed.

Figure 4-6 Refresh of GAC
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Additionally, as a measure to further increase the fluidity of the activated charcoal, the number of
holes in the distribution plate was increased from 4 holes to 15 holes as shown in Figure 4-7.

A 4

After modified (16 holes)

Before modified (4 holes)

Figure 4-7 Modification of Pilot Equipment

The fluidity of the activated charcoal was improved as the results of the improvements
above .Additionally, when the removal capability of U-BCF was confirmed after improvements; the
removal rate of ammonia nitrogen was greatly improved in particular. (This is described in Chapter 3,
Result of The Study)
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S COST ESTIMATION FOR U-BCF INTO TAN HIEP WTP

5.1 Construction Cost of U-BCF (Rough Estimation)

The current processing capacity of the Tan Hiep water purification plan is 300,000m3/day. The
cost of installing U-BCF facilities with a capacity of 300,000m3/day in the Tan Hiep water
purification plan calculated this time. The method of calculation used was based on previous
installation results in Japan to calculate the relative capacity of the facility and construction in
Vietnam was also taken into consideration.

Table 5-1 Construction Cost (Rough Estimation)

Cost (USD)
25 Designing 576,761
Soiisaan Sub~total 576,761
Civil Work 8,898,592
Mecanical Work 7,098,592
Erectrical Work 4,170,423
Construction |Monitoring Work 754,225
Building 554,367
Field Work 337,183
Sub-total 21,813,382
Administrative Fee 42,254
Total 22,432,397 (USD)

The U-BCEF is a facility installed in front of the water purification plant and so remodeling of the
current water purification plant is basically unnecessary. The building will be of concrete
construction and so construction work would account for 40% of the overall construction fees.
Additionally, this estimate is approximate and so it will vary according to installation conditions,

inflation rate, etc.

5.2 Operation Cost of U-BCF

A trial calculation of costs for the operation maintenance management of the U-BCF facility in
Tan Hiep will be made. The expense items for the maintenance and management fees to calculate are
mainly the 3 items below.
(1) Electric Cost

Although the U-BCF is upward flow system, since it utilizes a natural down flow system, it does
not require electricity for operation. Electrical costs would be for the air blower during cleaning,
drainage pump, electrical valves and lighting, etc.
(2) GAC

The activated charcoal (GAC) used with U-BCF instead of using its adsorptivity, it is used as a
habitat for organisms and so there is no need to replace the activated charcoal. However, it could be
conceived that the washing process and wear between each other of the activated charcoal could
cause erosion a little at a time. Replenishment of activated charcoal from this is estimated to be 7%
per year.
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(3) Mechanical Maintenance Fee
The U-BCF facilities have pump equipment and electric values installed. For problem free
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operations, daily maintenance is absolutely required. From past experience, 20VND/m3 can be

expected.

Based on the above calculations, an annual cost 0f 4,272,221,430VND (205,791USD) as shown in
Table 5-2 can be made in a trial calculation for operation maintenance management fees for the

U-BCF. When calculated by processing volume, it will be 39VND/m3.

Table 5-2 Operation Cost of U-BCF

Volume Number Operation Annual Electric Cost | Electric Fee for Annual Consumption
Contents Time 365 days Tkw

kw Num. min or hour kwh/year VND/ kw VND/year
1 Air Blower 37 30 min 20,257.5 1,929 39,077,000
2 . Dust Blower 7.5 24 hrs 197,100.0 1,929 380,206,000
3 . Discharging 11 2 hrs 48,180.0 1,929 92,939,000
4. Valve 0.2 10 min 109.5 1,929 211,200
5 Lightning 0.1 30 2 hrs 2,190.0 1,929 4,225,000
Sub-Total 267,837.0 516,658,200
Veliios GAC Annual Rate |  Annual Replenish o Annual Consumption

Contents Life Time Replenish Valume Price

m® year % m’/year VND/m® VND/year
i GAC 1260 15 7% 88.2 17,750,150 1,5665,5663,230
Sub-Total 1,565,563,230
Sz Annual Annual Operating Unit Cost Annual Maintenance

Contents Operating Rate Volume Price

m®/ day % m’/Year VND/m® VND/year
1. Mechanic 300,000 = 100 % 109,500,000 20 2,190,000,000
Sub—Total 2,190,000,000
Total(VND) 4,272,221,430
Total(USD) 205,791

5.3 Effective of U-BCF

When U-BCF is implemented, the Ammonium Nitrogen, Dissolved Manganese and Organic
Substance in raw water will be effectively removed and reduction in the amount of chemicals added

such as chlorine or flocculants necessary in the normal purification process can be expected. From
U-BCF operation experience in Japan up until now, a reduction of 30% of the annual amount added
can be expected. Based on the current result of pilot study, it is caluculated that a chemical
reduction rate would be 14%. (Utilized annual average reduction rate of annmonium nitrogen)
Therefore, an annual reduction of 1,652,795,000VND (79,614USD) in costs is shown in Table 5-3.

Table 5-3 Annual Chemical Reduction Cost

Trli_atB::nt Dosags Rel;.;:ticn Annu:foier::ction Ukt Gost ﬁ;;nnual .Chemical
Contents Volume B 365days Siah i faapt
m3/day g/m3 % kg/vear VND/kg VND/year
1. PAC 300,000 24.4 14 374,052 2,976 1,113,179,000
2. Chlorine 300,000 2.75 14 42,158 12,800 539,616,000
Total(VND) 1,652,795,000
Total(USD) 79,614
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If U-BCF make a significant contribution work effectively, an annual reduction of
3,541,703,000VND (170,602USD) in costs as shown in Table 5-4. This amount is the same as the
operation maintenance management fees necessary for the U-BCF as described above.

Table 5-4 Annual Chemical Reduction Cost

Annual Reduction

Tr":;ﬁf:nt Disiee Reduction Vil Unit Cost Annual Chemical
Gontents ey Rate 365days Reduction Cost
m3/ day g/m3 % kg/year VND/kg VND/year
;8 PAC 300,000 244 30 801,540 2976 2,385,383,000
2 . Chlorine 300,000 2.75 30 90,338 12,800 1,156,320,000
Total(VND) 3,541,703,000
Total(USD) 170,602

Additionally, in order to revove NH4, Mn and Organic Substances without U-BCF, much chlorine

is necessary for this treatment, and the formation of trihalomethane (THM) in water treatment plants,

has become a problem.
Through reduction of the organic matter, the value of THM contained in the supply water can also

expected to be reduced and the safety of the water improved. From the past experience in
Kitakyushu City until now, trihalomethane can be expected to be reduced by about 30%.
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6 COMPARISON FOR THE TWO PROJECTS

According to the Expansion Plan planned by the Saigon Water Company, the current processing
capacity of 300,000m3/day is to be increased to 750,000m3/day by 2015 and in 2020, additionally
increased to 900,000m3/day. It is planned that the entire volume of water to be taken for the source
of the water is to be the DAU TIENG Lake where good water quality can be secured. However,
since the DAU TIENG Lake is about 60km away from the purification plant, maintenance fees
would cost 1,225,405,463USD (about 150 billion yen)
investigation by JICA in June of 2013. Case 1 is the plan to take the entire volume of water from the
DAU TIENG Lake, and Case 2 is to implement U-BCF and continue to take water from the Saigon
River, and compares the respective maintenance costs of both.

was calculated according to a preparatory

Dau Tieng Dau Tieng

Lake Lake
Canal D2,400mm X\1 Canal D1,500mm X Intake
660,000
Intake Intak ‘
990,000 ~ Hoa Phu 330,000 | HoaPhu
h _ Pump STA. | Y | Pump STA.
\ \ ® l D1500mm X 2
Tanhiep WTP Tanhiep WTP
990,000 Treatment B B5CF 990,000 Treatment
900,000 Treated 900,000 Treated
| Casel | \  Case2 !
Contents Pipe Volume Investment Total
U-BCF - 0 m3/day 0 milUSD
Case 1 1,226 mil. USD
Conveyance ©2,400%2 900,000 m3/day | 1,226 mil. USD
U-BCF 01,500%2 600,000 m3/day 46 mil.USD
Case 2 564 mil.USD
Conveyance 01,500%2 300,000 m3/day 518 mil.USD

Note: Survey in Kitakyushu Water

In Case 2, is when the current processed water volume (600,000m3/day) is taken from the Saigon
River and the expansion volume taken from the DAU TIENG Lake. The total maintenance costs are
compared to Case 1 and Case 2, there is a reduction of approximately 662 million USD and it can be

calculated that implementing U-BCF is highly effective.
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7 Conclusion

In the year from Feb. 2014 to Jan. 2015, a U-BCF pilot study was conducted at SAWACO and the
effectiveness of U-BCF was evaluated in regards to the Saigon River water quality. Looking back on
this pilot study, we faced various technical issues that were not expected (Described in 4. Technical

issues to be found), the processing effect of U-BCF was considerably reduced and in each case,
much time and expenses were spent finding the cause and planning countermeasures and it was not
possible to continuously carry out the pilot study throughout the year. Operational performance by
the actual equipment in the pilot study in Kitakyushu and Vietham Hai Phong could not be
understood and the new technical challenges that were discovered with this pilot study can be said to
be very significant.

However, in regards to the water quality of the Saigon River, because of these issues the period
that the function of the U-BCF was reduced was more than half of the testing period (1 year), and
therefore at this time it can be assessed that the effectiveness of the U-BCF for the Saigon River
cannot be recognized. Accordingly, it is intended that in the future, SAWACO will be strongly
advised to continue the pilot study using the experimental equipment.

Additionally, many personnel from SAWACO participated in this pilot study however, the U-BCF
was new technology for SAWACO and because no training or human resource educational program
was implemented, the question remains if the SAWACO staff had sufficient knowledge of the
U-BCF.

On December 5, 2013, in the "memorandum effective concerning the U-BCF Pilot Study" signed
by the 3 parties SAWACO, K-Water and Haiphong Water, the responsibilities of K-Water is defined
as follows.

To prepare necessary funding sources from the Central Government of Japan concern as follows,
1) Staff dispatching from Kitakyushu Water, Hai Phong Water and other engineers not belong
to SAWACO (Completed)
2) Staff inviting from SAWACO for the U-BCF training course (one week, five staff around),
in the city of Kitakyushu (NOT Completed)

However, the situation is that the training in Japan of SAWACO staff has still not been fulfilled.
As a result, in order to succeed in advising SAWACO the "continuation of the Pilot Study", it is
strongly advised to K-Water that the U-BCF training for the SAWACO staff is realized.
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