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I%., Phasel DR & Phase2 TH7Z AMBID HBMERBEORER & 2 08 THEE L, Eilbhiak D A IKE
BRI R EEETHZ L2 AL Li2Y, Phase3 Tk, AMEMO 1 o2& LziGtEm s A
TIBHINC AT D54A . EH L7V TR K &2 5 9 5 Al REMEDS R S 7= 72915,
Z DD ERA & R 22 Z b & e LTz,

I) ENERTHEAT &AM, RUMEAK EROFHK) £EETHICE--EH
EBRTIIX 2-3 1R LI SFEOAMER W, K 23D0AMD5 5, AL BIEAMELTH
ATHALBHTEHL TWIEMTHD, AL L TOERNRFEIZAARE XM FATIRZE
FEN 2V, —F5, C. D, EIFX M AEAORELZFFST2ZAMEEM THY | AL L TIER
IS DB N2 RNPFET H 2 & THERBEARE <, A X B &l LT - WaE R0 &

4 2D THAME] BT ORI - MBS ORELMEAH D - L RMLNTHY | AERICHEKEERSE S 5 RICKE LT
%o Eio. [H@PERE) bIBAVEC L » TET 5, Z01=i. BAME L HEPERE %2 RIS 21203, AP b A2 08 L
TEBRTBUERD D, Z 2 TEBRITE AL SBUREZNZICONT2o07 oA RHFTH I 2k & Lk,

I S X 21280 T, EBHERD S OGEREB R LI 0, MEMICT = X3 & LCBINEREZIT- 7,
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WEBELBRELLZEM TH D,
A, B 13U E A OB SRR E 2 R0 2 &b | A DRI /3 Th X, AARD
I« B LIZIER CME 2 b0 L BT 2 kD, TDH, AL BIFAAKTHM SN D A

B & PERE & Ll Lo VW MEYE A L AL E ST T,

CIIRN N AETEEAEIN, ZRBICFEENEL L aa T v VikE LI LN TR TH S,
WAEGH & L TIERABHERS 2T T, AMBEMIC L 2 REFEDELFIMIN S,

D 1TV ZBIHOIEREY > THR DO BRFBM TH LN, 7277V U LA & LTI
METEEMTHY, ZAMTHAL S T AR SRV T L EEGLTND!S, TDd, IKfFRED
B A AL IR 2 ks & U CHIRE T X B,

E OeRs HIZBHTT 7 7 U v LA & LT BRINICIiET 2 A LEM TH 5,

A Y B : E:wb D:H#r= E: JBERSL

JEORHE LR
2-3 RERTHERALRESEEDAH

1) ERAE
[EEREE]
FZEBR Phasel, 2 T L2 BB ORELZ X 2-5 1RT, LR AM 5 e EREE Iy L
RMEH 2-4 1TRT,

16 GEktIlAT (2016), H o THEDILE. (L. Vol6d (11). pp.560-563 ; BB, BANEA. [LIGET (2007). FERES > = OE#H
W L2, HUET= 2 — A, Vol.632. pp.29-34
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2-4 BMBED-HDEANERREE
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[A##1% (Phasel)]
R 2-4 \ZHAM O L ZERER . BARREOWE HiEERT, BRI OREITEKNZE K
RERC LV ITo72, 72720, A DA B AR & < WEBHK o T2 T2, BRALEK
B & BT & LA R CHIE LT,

x 2-4 ERTHEALESHOERMGYMHE

ERE EEER

A1t BEKBRECAIE A &
(kg/m?) (m3-void/m3-Bed)
A JRD 1,311 0.14 TEIKAL
B Hw 1,290 0.52 TE 7KAL
C a4y VRIEREER 467 0.64 TE KA
D = 635 0.76 ZKAL - BIEREEAT
E ySi 553 0.53 TE7KAL

[AEEEBEO-HDHEAHEK (Phase2)]
ARFEBRCTIX, M A 43K LT Bay Mau {#1, )11k Z {3 LT To Lich JIl, ZAiEHEKAZRFE L
T A TARKRY: (HUCE) OIGAM ; 7T 4 v 7 27 nb V7Y o 72TV, Eh et
K E Uiz, AKEIEHE L TOC, SS. TN, NH4™-N, TP ##{IE L7z, 723, HHMOHEIE TOC
TITV, WIEMEIC 3 Z#MT 5 Z & T COD (Chemical Oxygen Demand) (22842 L7217,

EIGPS Map Camera

44" Ha Noi, Ha Noi, Viet Nam
. Van H8 3, Ha Noi, Viet Nam
x S Lat21.000765°
. Long 105.845206°
22/03/23 03:18 PM GMT +07:00

Bay Mau j#f To Lich JIl N A T RKZDF K
X 2-6 ABERERO-HDOERBEKDEEKH R

[»1BEEDAZE (Phase2)])
ENERTIZ, WSO L5 BREHNR 7o Z0FETIZ/R L. AHD5SH 008 - bR
R E Vo T AR A TN 2, 205G, AMOLUIMEROEVWLRHIRE 25 2 &
PEEEND T2, WERFEZ RS 72T RIS 2 &12 L, AR O FoRITAETEHEK % 4L
5 NTIRHOTTAZMFORIKME (HIR) OFEEL 25, NTR# TR ABERDRVvIEE

17 gt . coDCr MIE R OFIFIIC BT % 2,3 DAIR. KEIGEHIZE. Vol10(10). pp.631-634] % B %
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SUERIRFE 3 R < fEPR T & 528, ATEHEKIT M R AR IR SN D720 N TIRHA~O A X
1 B 1EECTHEETTONRETH D, £z, AMZERIE0.76 D AR (EBRT T L AR 85¢
m XJE X 30cm) AR ST HITITN 2L LETHDH Z &b, ERTIIAKREAKES 2L
L. 1 BEOWMEKZERK « 58T 5 2 & TAMZNENOMIREEE % 3 L 7=,

[(AH=EERD AL (Phasel)])

YooY RS LI LT AT T AT ENER 10g DIETER 2 Atu, BN LT IEPE R
DERBEE S ETEAKRKEEAL, TOKEELER LT, 7V o7 TR, AMEEW R L4
TOKRZRIL L, P4 L B FFKES ek Lz,

SN S L7 KIS LTI i IRE RIS & A0 BRI 2 A DR E 2 HE LT,
WHEIZ, SAKEERRE L URERETE Y, BEI L OHEMBHEZRD -,

REKDEHEIRORE E Clil- SN 7 7 A2 E, o7V 70X A 7 (15min #% . 30min
. 1hr 1%, 3hrf&. 6hr #%. 12hr #%. 24hr f%. 48hr %, 96hr %) THEIAKL., K L72K%E Al L
T (FARRBRIE) &0 L,

2-7 BHEERICAW=73 X3 LEERDOERF
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(2) HEESMHRERER EifTE)
AR TIE, OREHTOTLHE S ATRENE & QB AMETE O 72D DENFER, MUK EE
OBLHFHE RTREMEIC DWW T L2 R 21k~ 2%,

@ REHM OB ME S AT REM
7) AL iR E DK
WEL AT - 7= 3Kk 11 1§1¥8 & To Lich )1 DK ERAS S A3 2-5 1T (AMEE 5 MK
O FEREFHE DO 7= D D KE W & AT 272 4 DOANIKIBITHIBDO 1) =) THREEZER D), WHET
X T T 7 B UBREFRAEL TV DLEINAE L, AL OEFRREERMR ) D DHEK Z HK
& LTKEHEMEIT LT e, AEYOIEIETH %S COD X 5~50mg/L TH Y, JEZIZEFH
ZWHEITIREDS EVMENIZ & o 7o, B OKEITHEY 7 Z 7 b A X 0 ke (T 85
A (BEMESE) 272> TR | RIS ZRILTIZ /R0 > 72 (ORP 1% 35~246mV TAHfFXH)
KH8) . W)L To Lich JIIDADHEL T 5705, HLEERFIZ COD 2% 100mg/L LA EZ&Z/RLTHY | fE
FBESEEKRPTHA LTSRS MR TE 7=, WIOKEIZIES< & AL CTERLEN LT
Wz, AN LEIE B Z < BAEL TEY, IKEAHS L (ORP 1X-329mV THEEEFIRAE) L A
B U HRAENRFEAELTND EEZ Bz, FARESCHLAE O E N FZHL S iz AARIZH A,
BROM D KETGE L7320 T LT DR R TE 7=,
7k, BIMLOWE RO OKE (FEMIRE) 13, BARTIEE L TS 2= i Txf
LIZLCEAKEOHEANTH Y, X T AEIICBOTCHIREHAEAEEEZ b (K

2-2),
x 2-5 RAERHICETEHKEMHRER GRHBRTAII)
LAKE RESULT(11 Lake) LIVER RESULT standard
No item unit TESTING METHOD
min ave max To Lich QCVNO8MT:2015
1 Water temp |°C 29.4 30.8 34.8 30.8 - JHOREHIC & BEHE
2 pH - 7.55 8.28 8.83 - 5.5-9.0 pHEHIZ & 2518
3 EC mS/m 15.73 25.7 35.4 93.9 - ECEHIC & 2518
4 COoD mg/L 5 16 50 100 £ - Ny 9T X b
5 ORP mV 35 164 246 -329 - ORPEHIC & 5518
6 TDS ppm 207 320 376 - - TDSEHIC & B ETA

(E)QCVNOSMT:2015/BTNMT (tisRAKE ICEI Y 2 EREAMIE#E, BIER 28 (ICKH)
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A1) DK EATFHK (AMEERDRRK)

NI A FRKRFFIZEBT 2 AMFERTHET 23x50K1E, 12 %Ti@ﬁiﬂf< HHTEL X9, 5
L7280 HARER 72 1 i (Bay Mau lake) & PN C5 4% TL TV % ToLich JI| & £/K & P
ELTTRIE LT, AT, 0w o5 Gy ﬁkﬁé&F%#%@%mkbf NI A TARRF
M DOIEKIEK  (Waste water from HUCE) & XS /KICIEE LT,

KB HRE R 2R 2-6 1T, . WIE &R0 DO AKRPEK GGEIROHEK) & EHalR
FREEDRREE L 72> T D, FESHIE LI TIIAEY OIRIETH 5 COD 2% 60mg/L ULk, SS 73
% 100mg/L LA ETH Y 1HEIR & L TEE LI2hK (RENOTHKYEK) K0 b&ERETH -7,
PIMCRI L Tl EFRAr (TN, NHs™-N) & KFZNOHKPEK & [FRE Th -7z,

KEGHTOFRER LY | tGe & UTE-Ci)I O JE 23712 iﬂZ7°5‘4 v U BT EDNRE SN
TWSHOD, 1 F&EAEHIEL TE LT, HARPNIIECIINTIZIERLEDORE THA L TV D
EEZDBND, FHHEITHLH Y . BEIZHIE W) o H B /EH “C“Y%ﬂff(“% 7% ks 2 8 LU CKES
BT L TV DRI TH o 7=,

x 2-6 AHMERERTHEALEEK (RK) OKE

RESULT standard
No item unit Bay Mau To Lich Waste water QCVNO8 TESTING METHOD
QCVN14:2008
lake river from HUCE MT:2015
1 pH - 8.74 7.44 7.7 5.5~9.0 5~9 TCVN6492:2011
) TOC me/L 20.7 21.73 11.8 - 3 TCVN6634:2000
(copb) (62.1) (65.19) (35.4) (30) ( )IxCOoD¥HE
3 TSS mg/L 131 102.86 97.14 30 100 SMEWW2540D:2017
4 TN mg/L 19.29 55.9 61.9 - - SMEWW4500-N.C:2017 & TCVN6638 : 2001
5 TP mg/L 6.8 19.9 3.7 - - APHA45000-PC
6 NH,*-N mg/L 8.5 47 53 0.9 10 SMEWW45000-NH3.B&C:2017
7 Water temp |°C 27.5 24.3 25.6 - - SMEWW2250B:2017
8 Nature temp [°C 28 28 26.9 - - TCVN46:2012
9 Humidity % 82 82 72 - -

(3%1)Waste water from HUCE (%, QCVN14:2008/BTNMT (4 EHEKICRE T 2 EIREiTE%E, BEA =S ICTH)
(3£2)Bay Mau lake &% O'To Lich riverid, QCVNOSMT:2015/BTNMT (#iZk/K/KE ICEE Y 2 EIREITEME, BIEM A SE (CLH)
MHUCETERZ T 5 72BRIC, TBKHIKE L TREBAD o HEET 275K % 5K

EIGPS Map Camera

“/i"l Ha Noi, Ha Noi, Viet Nam
. V&n H8 3, Ha Noi, Viet Nam
Lat 21.0097656°

~
%5, Long105.845206°

22/03/23 03:18 PM GMT +07:00

2-9  FKEL & ATFEHIKORK R
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) KEZEGEM

BB IS NIoKEE LT, aA/ F0REEMEY;, TCORMGEZHE L, BHTHL
72 COD (% 6~30mg/L Toh v, EHEHLO A BN BT L OWNA & FREOHIEA R L T, &
FHAL CIEBRR X — B A L 0 BREMAR M TON TV D 7o, KEITFRA7REE (ORP #FOF
HTH 200mV) THo 7=,

B, AESCT EOHREMOEIHE ~OBME 7V U LR, B EORAEO I,
FIEWEDT=OIT, WEWEM & HEHER EOHREAZ EFRICRAL TS LD Z L ThHoT,
W EOPUEMOBAIZ, THBEERPKEHEOIRR L 720 | JELOERR~DRELRRES
Do E T M E A DAERER N T o 2R ROBLED BITSISREY OB A ZRET 5 RXETHY |
AR HHIRIZ b & b LR LTEEMRER 2 B NIE TR E T, BIZERH 5 L i 255k
MAEZ RN LT 2 2 LRI H 5,

PERFIIT AL 2 LA WERBIICR S LOKERH LT ETHY . RERZFRLEX— (BR
) CHEMRBEICLD AT U AELEL LA Dh b, BIHIOBE IS ) D IEK & 280

NEFE LT,
= 2-1 RERHIZETEHKEHRER (EEH)
; . RESULT standard
No item unit TESTING METHOD
@fish pond @fish pond [ @shrimp pond | ®@fish pond | QCVN02-19:2014
1 Water temp [°C 28.4 28.5 28.1 29.5 - HBETIC K BEHA
2 pH - 8.04 8.08 8.62 7.81 5.5-9.0 pHETIC & 2518
3 EC mS/m 26.7 22.4 676 26.6 - ECEHIc & 2 5HA
4 COD mg/L 6 10 18 30 - Ny P TR b
5 ORP mV 209 223 218 198 - ORP&EHIC & B EH8I

(F)QCVN02-19:2014/BNNPTMT (5K T &5 (CEI T 2 EREAMEES 52 (22H)

210 IKERFEHOREEH

I) S Lt BNk
Lt RNENOMTIE, KSR (E7 V7)) 25 - B L TWb, 200kg 2 HE T /L7
8 LA IED LT HAMENHTE INTEY ., AHDO 7 R R EIC L 0 BERERAEAL THD EBW
TIE, KFERME (b, a472Y) OMEBERFERIZFECTH D,
[FIHLETE R B 72754 D KOV IZ LD, BEHAOM THY R b I V7 F0MEHR%EH

8 iR 1T o - T CORMMOEEE~DOE TV v ZICBN T, BAY — L OBLHEARARZ VO TIIE BN, AX—t
VHBERMHE O BT . 4B O EITHER L7 T © OB T Y OB £ K CHED THERE L < EIRT 20 L TE
D, ZOMEEIZLH 0 0BRETCHILILLOBEBXIOFEREIT/NSNWEDZ ETHoT,
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BT DZ ENREEC > T D, BIMIRZERF S BHEI 34~41lem Th O KRG LHB TE 20
W ThH Tz, MAT, 7V 7ICkD e BARENNSWVEFICITERORBAES, MENE
FELCTKENCHFENSRE b H DL DI L Thole, ol TNETITA Y VIEE R EEBOKE G
BEEE DB ANZRATD, BRITALNT TN B kD7D & Tholz,

HHEW OFEIE CTdH 5 BOD 1% 9.6~25mg/L T, JEILIHE & FERICE VIR TH 0 | HiFRKKEIZ
E&ﬁ@“él%&fﬁﬁﬁ (QCVNOSMT/2015) Z i L T\ 5, 7Zeds, AKEFMAREOHKIZA R 7200k
MTHYH, BERDHLZENZERELSBRWIRILTH -T2,

& 2-8 WAZRHICETHLRBRHOKEEIHER (FLt22E)

RESULT standard
No item unit 108 2R 4R 9A QCVNOSMT:2015 TESTING METHOD
108 10H 2A15H 4A16H 9A11H
1 Water temp °C 30.6 29.7 - 28.9 - AGREHC K BEHA
2 pH - 7.76 1.74 - 7.01 5.5-9.0 pHEHIC & 2 518
3 EC mS/m 39.5 45.2 - 31.6 - ECEHc £ 2500
4 COoD mg/L 7 7 10 13 - Ny 77T b
5 TN mg/L - 0~5 - 0~5 - Ny TR b
6 ORP mV 237 - - 199 - ORPETIC & 551!
7 BRE cm - - 34 41 - FEREFC L BFHR

(F)QCVNO8MT:2015/BTNMT (iR KE ICBI S 2 EREAMELE, BIEE 2 SE (CEH)

& 2-9 BHMKEREHBICSTIERNKEINER (FLE2E)

RESULT standard
No item unit 38 48 58 6AH QCVNOBMT:2015 TESTING METHOD
3A21H 4A5H 5H5H 6A2H
1 pH - 7.07 7.3 7.8 7.5 5.5-9.0 TCVN6492:2011
) TOC me/L 0.865 2.145 7.233 3.309 - TCVN6634:2000
(CoD) (2.595) (6.435) (21.699) (9.927) (30) (' )izCoD#uE fE
3 BOD mg/L 9.6 23 25 20 15 SMEWW5210B:2017
4 TSS mg/L 15 15 12 8 30 SMEWW?2540D:2017
5 TN mg/L 0.276 0.347 0.325 0.416 - SMEWW4500-N.C:2017 & TCVN6638 : 2001
6 TP mg/L 0.832 0.512 0.642 0.565 - APHA45000-PC
7 Coliforms MNP/100mL 200 3300 200 200 7500 SMEWW9921B&C:2017
8 NH,*-N mg/L 0.113 0.096 0.198 0.247 0.9 SMEWW45000-NH3.B&C:2017
9 NO;™-N mg/L 0.094 0.102 0.074 0.095 10 TCVN6180:1996
10 DO mg/L 9.27 7.4 10.76 5.22 >4 TCVN7325:2016
11 Water temp °C 30.9 31.9 31 30.9 - SMEWW2250B:2017
12 Nature temp °C 32.9 32.7 32.2 31.8 - TCVN46:2012

(F)QCVNO8MT:2015/BTNMT (kKK E ICBI ¥ 2 EREAMELE, BIEE 2 SE (CEH)

211 ZLt AEDH (AEEH)

1) BEBS

TIRG IR E L IHRIRORBLERH Y | E%%@%%%%%?é & THIRTE &5 T2 K EE

KBFET D, 2O, N R FAEICBW TS KB R & ERMR TR EERRIT b Tk
28



D, FZITIEBRKE Z L IOKMBEE SR E STV D, HELEKEETH, ZaitoiaE
DT A K FEFILER & ALEEE R CHAT 2 WK OIEMEIGIEIEIC X 2 AKAUB 8 it S 41T e,
BH O G E T, & D OIEKOFEKIE COD A 100mg/L LLE, T-N 23%J 50mg/L TH 1 |
AL EIETEGIRIEIC £ Db OKEIX. COD 723 20mg/L. T-N 7% Smg/L T -7,

BIRGEHE~OE T V) 7T, MR (2 2 388 S IEPEIGIETEIC K 2 W08 OE
LI BIFRE S dih) ICB W THRRCAEITE WS, BF8 LI AEKZ BRI L Tungn e
DZEThot, Fo. KLBRMEFR OBEIRI S RLE R G AT, RLFKNSZ O F FIFEHIC
BitENsZEbboEDZ L Tholz,

BRGNS OPKFUKIIZZ BOFEEMNE TN D720, BEHINEZ LA L7 MZEHT 5 Z
EIXEE L (BRI BEORTABR A M EE & T %), — 07, LI RO /K BRI T 3 55 Bl 7
Th Y KEIERHR O ALK FERTEM & FRROMEE L RIETHH Z Lo h, BERIN O
ANTREL B2 b, F7-. BB L - TRE SN 7-KIER T AE O KA Z 72 L
TEARELNMCEESND Z &b, BERGOEN TOERCTFEWVEICHEMRK (hK) &
LTRSS TE D,

212 BERBOFEH

71) &&EHEK

B 22 Tl Thieng Lieng B2 51T A FREHEK ZHK LKE 2R L1z (F 2-10 2H), Bl
ZBWTL, IS ORFREOC T T 4 v 7 X 7 DL OPEKN TFKREICL > TEDLN, B
NOTFE~EEHEIKIN T (K 2-1338), Zed. FPEKICHKITERLTELT (&
ThHHIENOLMRAKITERE), AEEPKOHRPED HIL TV,

KEIFEGEEZ L TEY ., 857 (ORP 1X-309mV) CTHEELENFHEAEL TW DR TH -7, COD
1% 15mg/1, T-N 13 10~25mg/l & FLf )W EE T d 0 | il OO eE L AR E Th - 7,
EREOECTT 4 v 7 207 TSI b TERVEEIRENTEBY, 7V 7tk s é
WIEAERIZ T OFEICH L CRIEEM 2 2 Tz,

AHMFEBRDFFEHEAKRY T & LT A EARRFHENOH KK (Waste water from HUCE)
e 2-6 1R L7223y, [AIFEKIE COD 73 35.4mg/L, T-N 2% 61.9mg/L Th Y B SOFREHEK L Y &
BIELRNTH T2, BREOCTT 4 v 7 X207 ZRE L TED ONTHEEOELPEK & g
LT, HHOMEL bOEmBEIEY O —FITHARPEE 52 RFOESHAKITL Y FKIZELS &
BERRRICHD O EEZDND,

SEVEPK O A I OFHE I OWECW)I & [FEROMWE, FRIRREORECTH Y | #REHIF
IZE S TR N AEOKERYEEZ 7 VT T 52 ENAREE B Z B,
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& 2-10 WHWmEEFEOEFHKDOKEFAEREE (Waste water from Thieng Lieng island)

RESULT standard
No item unit Waste water from Thieng TESTING METHOD
QCVN14:2008
Lieng island
1 Water temp |°C 30.2 - ACRETIC & B EHA
2 |pH - 7.29 5~9 pHEHC & 2518
3 EC mS/m 402 - ECETIC &£ 551!
4 COoD mg/L 15 - Ny 7T X b
5 TN mg/L 10~25 - Ny 7T X b
6 ORP mV -309 - ORPEHIC & B EHA!

(GE)QCVN14:2008/BTNMT (A EHEAKICEE ¢ 2 EREMTEE, BEA 25 (1C0H)

2-13  EEM o OHKAEER
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Q HMAMBED-ONDENERDIER
7)) A#BIEKMEFEHE & 24T (Phase?) ‘m

AR S AR OB ARRERNERE R 2R 2-11 1T T,

= 2-11 AHMOEKZEE
245 BEAKARER 2
(m/d) . [;
A JI# 10 N %
B W 950 o
C aaF v VYRRIEREEMR 570 ©
D D= 3,300 -
E AL+ 3,000 @
2-14 HEE@DBEHEKEGS
FRDEXE
H K IEF A S & HELEE BT 5B KR EE S Darey HINZHE 9O ERETIUE PR RS T 5,
v = KHFW . (1)
v BAEE [m/d £721% m¥/m¥d)]. K: WE [m/d). H,: BEAmES [m]. ARE X

[m]

H— 2 TR S 5 B AR ¢, JEH H BP0 AROHEA (K 2-14), K (1) 2B
T .Hy = H:T2E, BKEEITv=K £725, TOHHE . BKEEDORKIZAH D @ 3,300 of
/mi/d T, B/MIAM A O 10 m/m/d £ 5, ZOMEIE, BHAKBRAR ENLEY X VHELTS
S e LT, WMAMRESRMFITEKRBE LV /DS LRTHIER RN EZEHRLTEBY | A5
A7ZETHIZI mY4720 10 MOMARIZHIREESND Z &85,

BEBRN O, A~E OAMOKEMARIL, 2 A)lIp=0.014, B EEH=1.357, Ca2 =) v

VEEMER=0.814, D Y2 TG=4.714, E BEXE1-=4.286 m/m/d 23F H A7z,

B, EEYEKE T S A AROBEZ A TR T, AT o0 5 15T OHEREIC X DBk
B DR T & VHIRDBK & SR AE 5 FAKRE DEIE, figk N THEE T DAY OO FEL 4 B,
T2 L&Y RO HZERIC L D EKHEDOHEKOFENBE I, R « R THERT 5
AHEETIEFI 200m/d OB KRFRELD AR5 LK 1/700 & 72 5 K EAE AR 0.29 mi/nd/d &2 HUEiC LT
HEHL TS,

) M5 H@EMERED T & 5747 (Phase2)
AHMFEBROFER—E AR 2-12 1TRT,
Bay Mau ] O ZLEE/K H1 o> COD #2134 10~20mg/L OFPHICINE »7=, LrL, A CD
F 150mg/L Z#8 % 5 /KHED COD #= L7, 2-15 TR E DT, AH C ZBRITIT SS BrEE
& COD REFRITIFIBIRIZH o7z, ZERBEIN/NSNWAMIZE, AR/ < R mE G K
ELRDIZD, SDVIFE (T4 NZ Y IR) SRURESNRBEER L, SSEBREFENKE 22
% (K 2-16 ZFR), L72h3 > T, COD BREZRD SS FREFR L HAIBIRICH D C LSO AR 1%
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x 2-12 WEBAKPOFEMERE

o= CoD SS T-N NH,*-N TP
RIKIGFRT
(mg/L)  (mg/L)  (mg/L)  (mg/L)  (mg/L)
Bk 62 131 19 9 7
A 14 44 9 0 0
Bay Mau B 16 50 15 0 0
a auy
Y VUB=D C 154 55 3 0 6
D 20 57 11 1 1
E 11 54 10 1 0
JRIK 65 103 56 47 20
A 21 25 13 6 0
: B 17 34 25 22 1
To Lich)l|
ALFBK C 182 84 11 6 48
D 36 69 25 17 2
E 18 34 26 23 2
JBRIK 35 97 62 53 4
A 15 20 15 6 0
e B 13 24 14 13 0
HUCESRBE s C 109 76 16 15 20
D 27 40 19 18 6
E 14 23 19 17 0
100
y=1.241x
R?=0.996
E@® .-
80 A'®
B.-®
D@
2 o
3\/ 60 B 0‘
L) EA
4
&
A 40
(@)
(@]
@ Bay Mauif
20 ay. au ™Y
To Lich/I| D\ -1.962x-90.850
@ HUCE B 7k 1t R =0.907
0
0 20 40 60 80 100

SSEREE (%)

B 2-15 SSBREZEL (0D BREXEDER
ZD XIS DVNRRULEBINEN COD D ERREER EEZEX HbND, —HTAMC; 22
VRBAEMEIRIZ DWW TR, AEUKF1 D COD 28 KigIZ B5A- L Th SS BRERIIMIG/L LA 2R &7
Wb BUKOABINERAEEL TS 2 EnD (K 2-17 28), A8 C ® COD O LF-
X, SSEHHAD 7 4 V& —TIERR IR 1 pm RGO GERS DR L2 Z ENRENE L
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TR EIND,

FBRBEEIZBOTIE, A8 C O TN BRERN 80%LL EEEHWRILTH -7, IRV TZERED
INEWVAR A T TN BREFN 53% T, EREOKRKEX7258 B, D, E T T-NFREEDN 50%AH &
725 TH D, SSKCOD & FIERICIEBEN RS D WRD E B R EER EEZ HND, L
L. IRFRETOWAE N EERBREEN & 725 NHS N ITH LT, WEPEREMEW ITIPEERD O X
I IRAMTEH NH N 2 100%FREZINTND Z Enb, MEZRSCSDWVRICIA, AME
HOEEK (BEESSITHEE) bEZRREICHGLTWD EHENESND, A C ZBRITIE T-P
t 85~100% & FW\RER LS5 TEY, UV rOREICBWTHED L ) REBEKIZ KL DBRED
BEREREL TV D Z ERIB ST,

100
I SSPR R (%) =-50.896 X Z2 f K +84.633
1HE R p=-0.571
80 b S S
S o
| . \\\\\\\ ’
~ \~~~0
£ 97 2 o 8
Mo T
1 r S~
& a0
a I
®
20 - $
0 1 1 1 % 1 1 1 % 1 1 1 % 1 1 1 % %
0.00 0.20 0.40 0.60 0.80 1.00

ZEBRE  (m-Void/m-Bed)

2-16 ZEMRFE L SSREFEDRRF

2-17  Bay Mau D 0IEKD 51 ER
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To Lich JI[0> COD #£J£ 1% Bay Mau i & [FEE T&H - 72728 ALEE/K D COD ¥ 13 2K HIZ Bay Mau
OB LV & Eh o7z, SSIREEA Bay Mau {1 L 0 HAKWZ & 725 SS HI2RD COD 234 720
EEZ DN, ¥ 2-18 1R T 8BV Bay Mau OWIAKIZESE (M~ 77 b)) HkEED
N DRk % & LT\ 523, ToLich IO JIZKIZERBE T S, WIAKIERNIE B0 fihasidz s A
i BEEDHENE L9, Bay Mau 0K, A CIEED RE 2 WEKEEDEH R
U U PHERIC K > CTEBICEVIAEI, ZOBENRAEIND I LICLsTERELY VORE
ENRELS ol bBEX D, 7oB, ZOZEDRTNREFRLHL EFTnD E-Bbis a2, NH N
FrZ5#1% To Lich JII Tl 50%~90% & Bay Mau #10 85~100% L V) oK< 72> TV 5, ZiuE
To Lich JI®DJF7K D NH4*-N & FE A% Bay Mau i1 52 5D 4Tmg/L ©, & 5 7=z, BEKICE DA
MA~OBEEDRICIBR N D172 LHEI SN D,

To Lich JIID A% C \Z X 2 ML/KIL, Bay Mau #10D A C 12 K A ALBEKEL B T-P OIRFENE
<TpgoTW5 (R 2-122M), Ziud, BERSOBWHIZT Thaat vy YadEtERbko Y
YOREEOFREERE L H D EZx DT, EERNLO Y CORELOER & LT, WL D
KPP OBRFERENEL RDIFEHEHENHZ DHLRRT 5N D, KPP OBMEREHN R
& EC X< 72523, To Lich JIID EC 94mS/m (X7 D F-¥) EC 26mS/m ¢ 3.6 5L @<, £V
BAREIRE D To Lich JIIOKMBAM C; aat v VBEERNOO Y RN RE LT &
Zbihd,

Bay Mau j#

To LichJil

h

2-18  #HE L =K ERNIKDSMRDE L 2-19  To Lich JIlQIEK DIV ER

19 Wi — | JEPER OPERSEEM 1R, AEBH 2014-70958, 2014.
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HUCE D5k #tD SS 1L, Bay Mau i#]<° To Lich JI| & [F]
FRETH Y A C ZBRWD TITXLEEK D SS FREFEN 60~70%
ThHol-,

72 COD L, A8 C PR\ T 10~30mg/L & Bay Mau
OB & AR £ TR S LT e, [FTEKBEOIE KT
¥, A8 C Tl Bay Mau ##<° To Lich JI|DFE & [RIERIC AR 6
DY AR L, ALBKO COD BT 109mg/L Tholz, F
72, T-P OYEHA To Lich JI|OALHEK & FIERICHERR T& 5,

EHRIL, TN BREFE 70~80% & LOTEKMLBK LV & &
PREFRZR LA, ZAUTHKPIZEHE TEDIZEDORE S
DIFEME (K 2-20 B) BFEETLHEHEEZ LD, WL
HE/KHF D NHy =N 2 1% To Lich JI| & [RIFRE DORE CTH - 7=,

bz ent, YAHRERNGIX, WEO XD 2dEn
kDM Z\NEKDITH COD ZERE L3 < -t
NEHRZ -V UEEETDHIENDEE - VU DAR~DEE
REAbEED ZENToTe, FrZ. A8 C; IHMERICITESR
DEERENNE N LR ENT,

— T, GRS ITEAERS PN T D720, K E
BT 55510, ARTHEMAT HAESLEO T, il
MZOS TR EORMNPMETHD, Fiz, BRERE ; EC
DEG K Z LIRS D55 I IE IR 2 AMICENT5 L. &
BT TR, Vb IEH LT A2 Enmmantz &
Mo, U OWERERENENAMRY v 2 WIS 2 RS
EEDETHERT LR EOLRPMLEICRD EE 2 b,

IO EENE 2, WICWIBOLREREE T 25X A
ECTOANTIRMOBEBIZIB T, RIS RA 72 TE M R
EHHATLHAE, TTERENSEICEAEL TV DIEEO X
2 7oA G T e —FF 5 Z LT, ATRHIZE D
Hbh R (RS RRmE Ch LY, EF#. U Ok
) ZHRPALSTWEEZHND,

2-20

HUCE ;B 7k #t R K D417

ZZETOAMBEDIZDDENERIZISWT, EHEINT-OIXAMEHO—DTHS T2
Sy VEHEVER ) MO OB TH D, & 2T, FHIHIZH U TIE Phase3 D ERR E L CTHEHHERZ
TR ERAD, RRTIE, FAM ; 23 F y Y@IEERO & BARZACRDIRY . H#
NGRS B ISR T DR EOHEEZ1TH & & blZ, FRTE L ABERyOREHEE (A7-H

WCEREE U IRVIKDM) & FDREEIRR LT,
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V) EERBEFHAR S FHEFATARE 1,200

LEHDHETE (Phase) 1000 ° ®
TEMERAM Clzxt L L IsHL T2
GRSy O RFR R (2P D bz X 801 @ °
221 TR, AEIEREAKEZBEALTS 2D o
SR L, 048 BRIT L000 R [ @@
toéﬁwm@ﬁ#éAIﬁﬁ@E%@
I, MAMBEEESREL TS 24 K 200
%zrfﬂk@Y)lbﬂﬁ)FaﬁﬁAéﬂéf:&) EES 0 @
BRFE RO oot o RIEMER D B IR 0 20 40 60 80 100 120
T BRI K 800 FEIE LT D LB X RBIH (hr)

Shd, ATIRHMEAZFAEKE L B 2-21 333y YRERERN - DRHBEDHS
Bt SR K DS FEUE 40 RO %

12,000
FEME L FT, 24 R AT S5 B : e
Lo OADBRPRICE U2z 40 FEA 20 2 1000 P
= : .
{%%J‘@ﬁﬂé7k@®@}§:ktﬁ5f:&)\ ﬁé M 8,000 _E ""’
KELTRETH B, - L e
. , fﬂ 6,000 + ,’

FAKE LTHEY 2KEETRBT o @
BITIE, AHRHMARRS ) OFERE i« a0 1

AT B UG LMD LER DD, T
ZITHE LR @ET -2 IicEicE |

LRI I 46Tkg/ni 20 [ 0 @

0 20 40 60 80 100 120

T, ARBALRRTY 72 0 Ot H
EOMRFEERD Z LIz Lz (K 2-22
ZM), LUF Oz v T#

— 2 &lT 5, EUT*&@#&@& 12,000 T

B (hr)
& 2-22 FERGEEIYBEHEEE GELHER)

FEIX 2-23 DY Th B, e L y=1000x o
= 10000 f Y7 °
DX IIEHETFR TR (Rkic - [ R7=0998 @
. . o I
bR OEE DIHEE) 2FRICEY  © sooo | @
. , . i :
TR TSPy o . °
@ 6000 T
i s -
S 4000 § .
E 2000 £ o
% 2000 ¢ :
IK r .‘
+H L.
E 0.ll||:l|||=||||=||||=||||=||||

0 2,000 4,000 6,000 8,000 10,000 12,000
EERERD ) AHEESSm (- m/m)

2-23 EBT—FERT—FD—HOEE

20 e ROSTE AN, TEAIEL (2020). BN N L OESKEFAT D LIS v F ORKMBIMRE, KB,
Vol.43(3). pp.69-78 ; E T2 (2005)., FARLBEKDOBFRAKELEE =271, p.12
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M=Chp(1—e ™) xp

M JETERBALAFRY iR & [FE - ni-Void/m'-Bed]

Cor : A GE R [ - m-Void/kg-ac]

ko RS [d]

o AEVERSEE [kg-ac/ni-Bed]

BRIk 3 LOEHA AR Co 13,
ZAEA 02294012 24,924 JE - mi-
Void/kg-ac, 2 (2) LD M ITIEMR
JEDORESZENT D & Bl DIEMEIKIEE
Elzxtd 2 ARBEALEFE Y 72 0 O H
BEENMFOND, ZOREHAE &2 T
Y720 1EYS 720 OAKKRAKET
#o L, 1EOFMEBETHELE LTSS
CEERL DS, & ORREEIIK O € R
 ERIXELINBHEETE D,

X 2-24 12, 200 m/d % 1 H 24 [B[Z5
T 12 MO ARIZHTHA SH 5 REOHEE
WHOE RO R EZ T, BRI, 12 of
DAKRT, EMERE AR S 0.1m CHGK
L7235 aic, BEAlRER 2 106 20 LA Il
RV, SRIEBRCTHER L2ty

EELRE (F)

40

30 T

N
o

10 A

. (2)

0.1
0.2
—0.3

—04

20

40 60 80 100

B (min)

120

X 2-24 EGHEMERBHOBELFE CEERE

[EH=0.1,0.2,0.3,0.4,0.5)

VIBRIETER D IS T DT, ARRPITE L7220 40 RS2z onbs Z &R LTWD,
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I)FED
LI EOFERR L EEND, LLTOMwmES,
Phasel : NIiRi#hA KD 54 BIEKHEFEE & 5547
AMBNOBERFREIX. A IS, B: B, C: 2zt vl eHEMER, D: o3, E:
ekt nEi. 10, 950, 570, 3,300, 3,000m/d,
AIRFMEIZ B HKE A2 £ U WEEH EoXKEFBANIT, £hEh A=0.014, B=1.357,
C=0.814, D=4.714, E=4.286 m/ni/d,

Phase2 : AR A KD 5415 A @M EED FHE & 547
&éw%%%m%@%%ﬁaﬁét@®@@M%%(E%%@@%%%i%ﬁénﬁw)
Tholeh, SRR L STEOAMITIE, 52 WERIERILES IR I A TEEKIZ
WEFEDREDIRLHLIBRERFLF L TNDH I LRI,

BN ZEICHAE L TV DI TIX, COD XSS 721 Trel . BN FEYLT 5 EikiE D%
RV U HRIFFZFRETE 5,

gty Y RRIEER X, VR DK DR OWERIER BRI E N,
AEER U Tc 3 3 Y BIETER D BIFAERS BEH LT,

TR AR N i O KSR AETR K TIE, a3 VIR IR IR 0 D @R 720 T <,
Vo bBHT 2 enbnrolc, TOLIRGE. UV ORERERPEWVAMLY %
WU DA EZ AT AT 572 8O TRBLEIZR D,

Phased : FMEREBEALHB EAHEHBTIRELEHEOHTE
SlEfER LimaaF v VlEERZ 12 mDARICES 0.0m TEGERT 5850, il
106 57 LA FIZHIBR 34U, [RTEMER D DI T D EEIX AR U722 v 40 RII2H 2
SY IR
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Q@ LEEMEDREARM
[(A#1220VT)

AMBREDIZDDOENERCHEALIZAM SHEIX, Wb X M AENTRICHE L
TVWLHDOTHY, BIHLTHZERETH D,
AEAL T AT DERIZHTo > TE, HBAFKIZ L > THEYIRAM N RS 720, AEO
TR OLNTCBEKREMERRZ 2B I L T, MHEKEREERN CTOEH O ICEDbEREA
MBEZITH) ZENEBETH D,
KRG AT LOBASEIZ L o TE, AMOFEI D5 BRI DGEPEEIND,
e zIE N EERT 2 L&, M SOMRET HHIE (X b A E TREORR 2
ZERIC T EICHEADRIA) BTSN b OIES 22 G0 rEERH V. A
TABHINZ WD 51T OV L7 EORTMLEENMLE L 72 5, T2 TIXNREESE &
ECIE, IR Ko CIED R R VKE K BA DTN D D,

(FEExEFREMICDINT]
LS O LRSS OERIC KB a7 U — MEMSOEBIE. X b AERN TR
WPl L TR Y, BT AFRAIEETH D,
HREMORETIE, WEOHRENEECTHD, & xE, JIBEDa 7 ) — MEMIC
WhikEtehEt, SMOBREEZIEEI L, MEOH LARRDRK & 725, ED728H, fi
LTTEAR M AEOK THEAEZE LoD, FAEO EAREINE & L TORRIISLHEN
TEZ GO TEEIT O VERND D,
a7 U — MR EFEORBREMIE, M LR OMmNH D720, R A Mo EF
ERBLZTERKE LTBLERD S,

(HEHEDEEICDILNT]
FAEM IS E AT DRI, BRI GOKOME CRBIEIRIES) &5 LIl 28 E
TOUEND D,
MM Z B L, R C— AT ATRE i & T %,
AIREZC R O 7ERFE 2 A L, HUSEAR OABRICESE T2 (RFECHRBIERE TIX2R <K
BHbx B ET255),
FL ik OB AEITEL O THFIH KB, BARARZE) 1ICxf LT, KXl T
ERBT DR EDRNERREL DR NE ) ICHEET D,
RV AT LOBHNIZ L HEMOFEECAERERIEE X, KBTI 3T D ER OB
FEh, FHICED S Mo, BEFRIFEICLHFSTLHEELOLND, LoT,
RERAEY) DFFLCHER DT 1TIE, SBIE, I OFREN ., BAMIRD = — X E 2 EE
THE L BT, sk O EESOHIBE RN Z DIREIZHNDDL Z ENEEND,

39



(3) HiEEMRERFER (HE@
AETIE, R 2T 2B )5 QB O KE LA L QHFR IOV THAE Lok R4k
~5,

O KEEES
AN RN FAENIZBW T, EFEMEERD (QCVN) 2LV 7)) ARFKROKEE, 1) %
AR OPEKIEHELE N ED 5N TN D, DLFICARFECRENEE SN S QCVN 277,

7) RIEEE (KEH)
- QCVNOS-MT : 2015/BTNMT (M3 K AKE I B3 2% [E S Hfii L)
* QCVNO9-MT : 2015/BTNMT (M F/K A (B3 % [E FH T R 1)
* QCVNI10-MT : 2015/BTNMT (/K /KEIZBI 5 [EFH L)

FRZIE oI 55 25 RIS Lo bR DA & 7o - T, HIRAOKEIZET 2 [ERE
W RHEDN B S D, WAL, A O3 FKIIZ 36 1 2 KB O PR & i@ 72 R o728,
IR HAE LTRIBIZ 72 5 10 B (11072 & O XSRS D KE) OFFAf « & BEA KD
LTV D,

MEIT36 HHA H Y | ATEHKICHM S 2 KBTI A, AEHKUSMIFIH S 5 KT
FEEB NEHIND,

& 2-13 #RKICEHT SERKRMEE

FLYEfE

No. HAH 214 A AETEIK B (ALIS})

Al A2 B1 B2
1 pH — 6-8, 5 6-8, 5 5,579 5,579
2 | BOD5 (20° C) mg/1 1 6 15 25
3 COD mg/1 10 15 30 50
4 Dissolved oxygen (DO) mg/1 > 6 > 5 > 4 > 2
5 Total suspended solids (TSS) mg/1 20 30 50 100
6 | Amoni (NH,",N calculated) mg/1 0,3 0,3 0,9 0,9
7 | Clorua (C10) mg/1 250 350 350 -
8 | Florua (F)) mg/1 1 1,5 1,5 2
9 Nitrit (NO,, N calculated) mg/1 0, 05 0, 05 0, 05 0, 05
10 | Nitrat (NO,,N calculated) mg/1 2 5 10 15
11 Phosphat (P0,*, P alculated) mg/1 0,1 0,2 0,3 0,5
12 | Xyanua (ONO) mg/1 0, 05 0, 05 0, 05 0, 05
13 | Asen (As) mg/1 0,01 0,02 0,05 0,1
14 | Cadimi (Cd) mg/1 0, 005 0, 005 0,01 0,01
15 | Lead (Pb) mg/1 0, 02 0, 02 0, 05 0, 05
16 | Crom VI (Cre+) mg/1 0,01 0, 02 0, 04 0, 05
17 | Total Crom mg/1 0, 05 0,1 0,5 1
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e

No. HH 2174 A s ZEIE K B (ALISH)

Al A2 B1 B2
18 | Copper (Cu) mg/1 0,1 0,2 0,5 1
19 | Zinc (Zn) mg/1 0,5 1,0 1,5 2
20 | Niken (Ni) mg/1 0,1 0,1 0,1 0,1
21 | Mangan (Mn) mg/1 0,1 0,2 0,5 1
22 | Mercury (Hg) mg/1 0,001 0,001 0,001 0, 002
23 | Iron (Fe) mg/1 0,5 1 1,5 2
24 | Surfactants mg/1 0,1 0,2 0,4 0,5
25 | Aldrin ug/1 0,1 0,1 0,1 0,1
26 | Benzene hexachloride (BHC) ng/1 0,02 0,02 0,02 0,02
27 | Dieldrin ug/1 0,1 0,1 0,1 0,1
98 | Total Dichloro diphenyl ug/1 1,0 1,0 1,0 1,0

trichloroethane (DDTS)
29 | Heptachlor & ptachlorepoxide ng/1 0,2 0,2 0,2 0,2
30 | Total Phenol mg/1 0, 005 0, 005 0,01 0, 02
31 | Total oils, grease mg/1 0,3 0,5 1 1
32 | Total Organic Carbon, TOC mg/1 4 - - -
33 Total radioactivity « Bq/I 0,1 0,1 0,1 0,1
34 | Total radioactivity B Ba/I 1,0 1,0 1,0 1,0
35 | Coliform MPN or CFU 2500 5000 7500 10000
/100 ml
36 | E.coli MPN ot CFU 20 50 100 200
/100 ml

Hi# : QCVNOS-MT : 2015/BTNMT

A1) HIKEE (OKHE)
* QCVN40 : 2011/BTNMT (FEZEHEKIZ LR B [EF H AR L UE)
* QCVN14 : 2008/BTNMT (AE{EHEAKIZ AR 2 [E Sl FE1E)
- QCVNG62-MT : 2016/BTNMT (FFPEZEIC I 1T D HEAKITAR 2 [E FEL T L 1E)
* QCVNI11-MT : 2015/BTNMT (KEENNPEZEIZ 31T 2 BEAKITHR 2 [E FH T R 1E)
- QCVN25 : 2009/BTNMT ([ & BEFEHNL T OHEKIZ B3 2 [E F Hi 5L 4E)
* QCVNO02-19 : 2014/BNNPTNT (/KT B &A8IZ BT 5 [E AT I 1E)

B 2 Mo N ~FRANT DI KITFIAEFEN DL DOHKTH D . ERK A fEs% & L Tk
REEANT HITHT > TL, EIEYKITR D EFHMIEENEH S5, A3, KFEEE,
ERETE, BFeEDOXGHERD O ORI AICK LT, MEMERBNIEHE SR 1 FL<
1% 1.2) 2R CEBEEZIKRNOGRDEREORRMEE L CEAISND, ML 11 EHEHY |
AETE 7RISR S 40 2 7K CIR R HE A ATE K DIAMC R &40 5 K CIEEHE B 2@ S v b,
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xR 2-14 AFHKICEAYT 2EREIMEE

No HH XA il

A ATEHIK B (A LISH)
1 pH - 5~9 5~9
2 BOD5 (20°C) mg/1 30 50
3 TSS mg/1 50 100
4 DS mg/1 500 1, 000
5 H2S (RisEfb&4) mg/1 1.0 4.0
6 TUE=T mg/1 5 10
7 bR (NOy) mg/1 30 50
8 it - WP mg/1 10 20
9 SETE Y E & mg/1 5 10
10 U et (P04%) mg/1 6 10
11 Coliforms (KIGEREE) | MPN/100ml 3, 000 5, 000

Hi# : QCVN14 : 2008/BTNMT

Q@ HRAF

EREINIL, B THESTLAMPa 7 U — MEOEM LM 2 L TRIET 2 BN
THEM TH D, AN=ALE LT, AHCHMITATAE T DB Y . Fi D7) %35 H]
LKEZEET 20D THY . T OAEYITBM TMEE ITBEAR R TOHRBEIEE D,
ZOD, BEVAT LOFYEIZE VT ARG OAT 2 RSN FITLR D FFR AT Fh & 1T

FAELRN,

TREHAT T o 2 TN TIRHUTA b F AEN TORLEFFT < BUHOFAREIES 718

LTWARWE®D, EAMICHEEICHERT 5 H O TR,

RN ORELZ TETHIX LB AEIZR#THY, oo &2 —_— MR (C/P) @

Saigontourist Group 7> & OFREFIT 0D FFANIHE TV D,

¥, REHINOREFR - i LICHTIo> TE, LHFFIME D mHFEOLENMENRE T 5 et &

Hy BIMOBRSHITHE T2 W - KT 2 58 TH D,
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(4) EX+—0D=EM
2023 £ 4 H 17 HIZ, "—F I vhiF 2 o ARNTERE T I F—%2BE L=, F—F
LU OBUSRER, K5 - WFZEREEE. RREIE3E, JICA X AR —F I VFBEFRe ENo B
N o7,

@ #E
7) EiteH
202344 4 17 H 14:00~17:30
1) SmE
FMEF : Saigontourist, Damsenpark, PREFETU =2 a2 ZZIHEGLERE
4% : Nonglam K%
Z O BHBINHE 40 4, A2 T A B0 P

Q@ ERAE
At =, YA RET L TlEUKER L (FROBRA I =X L &5 LR nlE7e
TV = ArT77) OB, 1TEL BIEE, REEFEL & BN T AOKEREEREICS
WTEZXDZLZHME LT LT,
I —OFEMBE AL 2-15, BRI AR 2-16 ITRT,

= 2-15 w3 F—FEh#E

s3] RE EEE
. N . P Mr. Nguyen Dong Hoa ( Saigontourist group )
14:00 14:20 P& ZRHE ME A (JICAR—F 3 o)
14°20 ~ 15:10 %gﬁﬁﬁ‘@‘i‘: NS AEICE T 2 HEKRMBOBUIR & [Mr. Nguyen Tri Quang Hung
' ' B Y A AR E ( Nonglam K% )

15:10 ~ 15:25 [{K&E —

15:25 ~ 16:35 [F&E : PN A TR Z H W72 KB #1 b ¥ o (Rt =2 a3)
A BAREN O I RKRO 2FE (W= P=7Y )

F 3% : Damsenpark~® T 2 A LR H oD 3 B e (RHERERFEH)

16:35 ~ 17:00 |[BHEEE . TN TR OEA &% & ~DHFF |Mr. Hoang Van Ba ( Damsen park )

=

(1) B BGZKGERRIC THEAT
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x 2-16 €3 F—FERR

@ EMERR
AT AEOBRFRRE KT EOMIIE - BOEKBIINA . U Y — FRIRFEORFEEL R
FEEREORBEENS bHFER D -7, Bt N TSI X 2 KEH LS 2T L ORI
LHAAKRENTOFEF, N R FLAENTOFELES A=V LE OERRERRH D, Hthok
Hi~DORL, ROR K FAETOZ Y —v A 7 TEA . R il AR 7258 B~ D Ak & R % Jik
LHZENTET,
BEICENEOHREZ LT OR 2-17 12577,

® 2-11 HRELEARAR

=15 RS
s T EOKEEAL AT AOMBUKEIZENLS & | 2RBEOEVEKZH 5 KiZed: (Bd) o546
AY/IN TlE, 1,150m% H T, KEOF|HHEZ K EIED

HLTWD, BEOBRWIEKER D HEE
Y H =3 10m/H Th D, Z 2 TIREEYMZ Gt
BVIBEICXHET 2720, BiEO 7 4 L2 Y
v 7 (A HE) 2 LD 88, 5 FfGw L7=5
HIGIRITHERE L T, fli<e 2 2 X8 2,
B & 2RI TE TV D,

s KOPF EFBIFR T OX X IHKET DD | =7 4 3 OBGEE 3R KT 0.8 f%/H 72D T,
TiX720a, HABEZ EORELEZ TV DK EA K 700m* & AGETAUE, 200m’/ H AR
DD, FECHEER Lt AU, B FKE ITdeE S D
LEZTND,

s MUCHERE T 215 bR S AN TR WDy, | 2 AR TH X, TOHBMEMTEEZ R T
}:)o

I DOEITHMOETHL ZHIZHE LTV | >IENE —DFHCED D AT A5 EATEINIT
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B

W&

5, WMESTBRERILT D EEZ EN-TE
SITIHENDORBENEG L 725 DT,

AL LT K ERE LT RER MmN H 5
D3 S BEHIXETH L 720Dy,

HEF S TTBIRZER D BT T bhERR IC A L,
B 52 LR TE D, MIRICHERS L72i5TR &
MDA T IAA TGO & 13 —F 125 2
T, ENTNCKHERE B X HRETZERD,
FPIIAKREEFL THRTEZ AT, TR THIEJE
PSRRI T2 NERAEREIC & BB A R E W &
IR DIEJE~DOXIREHLE D &) K9 7B
IS N BV ER S, TEIUTHEORI S 3
AZ Do TV D LD 0T,

YR BEOKEIFR SE D 72ORAKITITR B2
WOIZINZ, FIZHAL TN D T2 /31 B I L B5H
LW EZZ TWD, Tty 27 5Tl
HE L~ VEBRETE D720, D72 L bl
RUER K DAH BT D o

(5) AMRAEH

TEREIN OFR AN LI LD KEH L AT LI LT, v o Z—3— MER (C/P) (%
W) DIRZTRD D728 AFSZ NGB & F2hi LTz,

O BE
7) Z A

202346 H 15 H (K) ~202346 A 21 H (K)

1) &
NN FAANSLLT 44838 LT-,

* Mr. Nguyen Dong Hoa ( Saigontourist group Deputy Director )
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* Rex Hotel Saigon * Saigon - Can Tho Hotel + Saigontourist Travel Service « Saigontourist Cable Television Co. Ltd.
« Hotel Majestic Saigon + Saigon - Con Dao Resort « Cho Lon Tourist + Vietnam Golf & Country Club
+ Hotel Grand Saigon + Binh Chau Hot Springs Resort + Saigon Exhibition & Convention Center
« Hotel Continental Saigon * Ho Coc Beach Resort « Dam Sen Cultural Park
« Royal Hotel Saigon (Kim Do Hotel + Saigon Phu Quoc Resort & Spa . i it S
. Firzt Hotel gon( ) . Saigon - Kim Lien Hotel P — ER-BXLFEE (4) . \L/:lgvsi:\EVE\;:mI:Sglcal Tourist Site
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+ New Worl?:l Saigon Hotel . Saigon - Quang Binh Hotel + Binh Quoi Tourist Village . a{?jgty Club (Rex Hotel Saigon)
« Caravelle Saigon Hotel + Saigon - Dong Ha Hotel (Binh Quoi Tourist Village) + Grand Club (Khéch san Majestic)
+ Sheraton Saigon Hotel & Towers + Saigon - Morin Hotel + Tan Cang Tourist Village . Chats Slot Gaming Center (New World
+ Palace Saigon Hotel + Saigon Tourane Hotel + Van Thanh Tourist Village Saigon Hotel)
+ Bong Sen Saigon Hotel + Saigon - Quy Nhon Hotel + Saigon ship (Floating + Vegas Club (Caravelle Saigon Hotel)
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« Saigon - Vinh Long Hotel
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Chapter 1 Development Issues in Vietnam and the Target Areas of the Survey
In Vietnam, domestic and industrial wastewater has been
25,000 thousand m3/day

increasing along with rapid economic growth. In recent years,

Industrial wastewater

sewage treatment plants have been constructed mainly in 20,000

. . . . . m Domestic wastewater
metropolitan areas, but the construction of facilities is still 15,000
insufficient in the surrounding cities and rural areas, and 14 oo ‘
wastewater is still discharged directly into rivers, lakes, and pp— oy s
/ 8,627
other public water areas. In many of the public water basins 7,346
. . . s 0
flowing through large cities such as Hanoi and Ho Chi Minh 2010 2015 2020 2025 2030
City, the most of the domestic wastewater from urban
) ] ) ) ) ~ Fig.1 Trends in wastewater generation and
residential areas flows into the rivers, and in most of the river estimates to 2030
basins, the content of organic substances is higher than the  Source : Ministry of Environment and Natural Resources (2018)
national standard value that is specified in the "National
Standards for Surface Water Quality in Vietnam (QCVNO08:2015/BTNMT)”. In particular, the impact of organic
pollutants from domestic wastewater is significant, and deviations are large in the values of BODs, COD, ammoniacal
nitrogen (NH4"), and nitrite nitrogen (NO2"). According to the Vietnam Academy of Science and Technology (VAST),
water pollution has a serious impact on the health of the surrounding population, with more than 9,000 deaths

annually due to water pollution and more than 100,000 cases

2,500 ton/day 2,356
of cancer caused by the use of polluted water reported 5 000
annually. The economic loss due to poor sanitation is

1,500
estimated at about US$780 million per year, equivalent to

1,000

1.3% of GDP (World Bank). 563
In recent years, the disposal of sewage sludge generated as 500 5 190 .
—_—

a result of the construction of sewage treatment facilities is 0

. . . 2016 2020 2025 2050
becoming a newly emerging issue. The amount of sewage

sludge generated in Ho Chi Minh City is expected to increase Fig.2 Estimated Sewage Sludge Generation in

Ho Chi Minh City
from the current several hundred tons per day to more than o ) o
Source : Administration of Technical Infrastructure, Ministry
2,000 tons per day by 2050. of Construction

Chapter 2 Products and Technologies
The proposed technology is "Tidal Artificial Wetland" that is a system to improve the organic pollution of water
quality by utilizing the ecosystem functions. Pollutants entering the wetland are first filtered out through its filter bed,
and then decomposed and removed by both aerobic and anaerobic microorganisms activated by artificial water level
fluctuations in the wetland and plants and animals growing in the wetland.
By designing the shape of the facility and the method of water flow according to the conditions of polluted water

quality and quantity, its purification performance can be increased, and a higher purification capacity can be
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continuously performed compared to conventional artificial wetlands.

The system does not use electricity, chemicals, or filters, so maintenance costs and management efforts are low, and
it is clean and energy efficient system with no greenhouse gas emissions. The purification facility (artificial wetland)
can also be used to grow crops and can be developed as a green infrastructure that is favorable to living creatures,

human life, and the landscape, thus contributing to a sustainable eco-society.

Table1 Mechanism of purification

Anaerobic Processing Flow Aerobic Processing Flow

Polluted water

inflow Flower and vegetable Flower and vegetable
-~ Siphon Siphon
= M, MV = \v \u \v lu \v
7«1( 7w ‘I‘\(, ;N! ;\! , \ ,\ ,\ ,\ ,

Release of
treated water

1) Polluted water flows into wetlands 1) Water is forced out when a water level exceeds a
2) Pollutants are filtered through the filter bed fixed level
3) Asthe filter bed filled with water, oxygen is lost. | 2)  As soon as the water level falls, oxygen is forcibly
4)  Anaerobic microorganisms turn "nitric acid supplied to the filter bed
NO3-N"in the filter bed into "nitrogen gas N2" | 3)  Aerobic microorganisms decompose organic matter
and release it into the atmosphere. left on the filter bed
4)  Furthermore, aerobic microorganisms decompose
lammonia-form nitrogen NH4-N| into [nitrate-
form NOs-N (which does not smell) |

Chapter 3  Proposal of the ODA project

The wastewater purification system using our proposed technology, "tidal artificial wetland technology" will be
introduced to a pond in Dam Sen Park in Ho Chi Minh City that has been polluted due to the breeding of large fish,
and it will be demonstrated that the water quality of the pond can be purified to below national standard values.

The Saigontourist Group, a tourism company under the Ho Chi Minh City People's Committee, which owns the
park, will become the counterpart organization (C/P) to promote the water purification performance of the proposed
technology.

The project also aims to promote the proposed technology to local residents, tourists, educational institutions,
and other visitors to the park, and to disseminate the technology as a policy measure and to develop business in

Vietnam.
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Table 2 Outline of the proposed project

Objective

The wastewater quality purification system using the "tidal artificial wetlands technology" will
be introduced to water areas polluted by organic pollutants to demonstrate that the water quality
can be purified to below the national standard/target value. In addition to the purification
performance, the project aims to widely promote the system's superiority in terms of ease of
operation, environmental performance, and landscape-forming function in Vietnam, as well as
to establish a supply system and develop sales channels for the system in the country, with the

aim of securing profitability and developing local business.

Outcome

Activities

Outcome 1:

1-1

: Conduct survey of the conditions at the demonstration site (topography,

land use, water system, quantity and quality of the target water, etc.)

] ] 1-2 : Develop basic plan and design for the purification facility based on the
Verification of water ] o
) . ] tidal-flow artificial wetland
purification effect of tidal - - - —
o 1-3 : Construction of the water purification facility
artificial wetland system - : —
1-4 : Evaluation of "domestic product" conditions
1-5 : Organize issues in facility operation and propose improvement measures
2-1 : Training for purification facility managers on maintenance and
Outcome 2: o
_ . monitoring
Transfer of water purification - - - X
- . 2-2 Organize technology introduction seminars for government
facility maintenance and ) N o ) )
environmental authorities and Ho Chi Minh City officials.
management methods and — — — : —
) o 2-3 : Site visit to Japanese purification facilities and field technical training
dissemination of : : —
) o 2-4 : Develop design and maintenance manuals for artificial wetland water
technological superiority ) '
purification systems.
3-1 : Needs survey on water purification needs in other sectors in Vietnam
Outcome 3: (public water areas, private sectors, etc.)
Develop local business 3-2 : Discussions with government authorities and prospective business
development plans partners regarding business development in Vietnam
3-3 : Develop local business development plans
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Fig.3 Image of the wastewater purification facility to be introduced

Chapter 4  Business plan

The intended business is mainly targeting organic wastewater pollution sources such as domestic wastewater
(sewage, household wastewater) and aquaculture wastewater in Vietnam, and introducing purification facilities that
implement the proposed technology of tidal artificial wetlands technology.

In the short term, the business aims to introduce the system to housing complexes (eco-towns), tourist and resort
facilities, which are in growing demand due to the promotion of green growth in Vietnam, fish and shrimp
aquaculture ponds, and in the long term, to community wastewater (sewage and household wastewater treatment)
and public facilities in areas not covered by the public sewage system.

The joint venture (JV) of Wesco Co., Ltd. and Yasui Architects & Engineers, Inc. including its local subsidiary,
Yasui Sekkei Vietnam, will jointly conduct basic planning, consulting, and design of the water purification facility.
The construction of the facility will be carried out by the local construction company that will be the local business
partner, and the maintenance of the facility after construction will be carried out by the owner of the facility.
Materials necessary for the construction of the facility, including filtration materials, will be procured locally in

Vietnam to enhance the sustainability of the business.

70



ERESLS T

~

SDGs Business Model Formulation Survey with the Private Sector for Wastewater
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ji.CA )Treatment System by Tidal Artificial Wetlands for Environmental Conservation in Vietham
Wesco Co., Ltd. (Okayama), Yasui Architects & Engineers, Inc. (Osaka)

QO

(Development Issues Concerned in field of sewage R

treatment in Vietham

» Domestic and industrial wastewater is discharged directly
into public water such as rivers and lakes due to the lack of
appropriate treatment facilities, while the increase of the
wastewater with rapid economic growth.

» Deterioration of water quality in rivers and lakes that serve
as water sources has caused serious effect on human
health and living environment, as well as damage to the

\___aquaculture industry such as shrimp. )

fProductsITechnoIogies of the Company

» Tidal Artificial Wetland System is a method that applies
the natural water purification mechanism of tidal flats,
which has high purification capability by changing the water
level in the wetland and the action of plants and aquatic
animals.

« Since the system can be operated without electricity,

chemicals, filters, etc., it has the characteristics of being
clean and energy-saving, with little maintenance and

\

management effort, and no greenhouse gas emissions. )

Survey Outline

» Survey Duration: 3, 2022~ 2, 2024

» Country/Area: Hanoi City, Ho chi minh city and suburban area

» Name of Counterpart: Saigontourist group

» Survey Overview: Conduct a feasibility survey for the introduction of the “Tidal Artificial Wetland
System” that improves organic pollution of water quality. Through this survey, we aim to expand
our business to the public and private sectors and contribute to a sustainable environmental

conservation society.

Wastewater Treatment System
by Tidal Artificial Wetlands

rHow to Approach to the Development Issues . (Expected Impact in the Country h
» Introduce the Tidal Artificial Wetland System to government « Mitigate the health hazards and improve the living
agencies (prefectures, cities, provinces) and private environment of local residents by purifying the water
companies such as shrimp farmer quality of public water including urban lakes
» Provide basic plans and designs of the system, while * Reduce the economic loss and improve profitability of
construction works are done by the local construction aquaculture industry that supports the national economy.
companies as business partners * No greenhouse gas emissions. And the system can be
» Materials required for construction of the facility, including implemented as Green , it will contribute to a change in
filter media and plants, will be procured in Vietnam. environmentally conscious lifestyles, ecological restoration,
FiN and sustainable land use. )

71

As of September,2023



