FHREE S R[EH
Z AL I e LR — BT > F ¥ KR K5 E R

3 iR4qAyb+-FOH b+

31 Nq4Ayb-Fodz) rEEOERLLESH

BORDA [ A Y DT L— R ANIREBEZFFOERE NGO Th oD, 1977 F L VEREEICHE L7 1T
FEERHIIE OEIFREOWEIZHEF L TE e, TOEHERIEEFDO—DA, 43 HUH K ALH i 5%
(DEWATS) 2 #l A T2 2 R 2 =T 4 L-UL TORAERECBS) 7Yn Y =7 FOETHDH, B
TEETIC, B 7 27 Tld, BORDA IZ L5 CBS 728290 HPL B E STV 5,

LIRE (X, 7AATIEBH L TWAIFEF|HK T, 74 RCB T HHAEMREZ RV —DRAE L
T, 7AADLL O, M, HEEEIC K - T 2006 IR & 472, BORDA [E— R/ ¥ —{fki4
578 C LIRE & W IBRZMEEE L, 2009 F2121E, CBS X/ MEZE~0D DEWATS %= B &
L=z o177 v 7 7 5EftG LTz,

2009 D% HTHHARN & BORDA-LIRE GEMEZIR) (X, v Fx o fiNOaIa=7 1 1
7%km%&1& FBWT CBS/SBS 7u /T AELFETEMT LI AGE L, M7w s T

BT D ALPRE Wi%@?*(bﬁ&@%@%#*)@kﬁ%ﬁ%kbfwéo_nEi\7
¢X®%ﬁ_not RS L, HERFEEINR S TH Y | ENOMOFELLORBU IS 7
BThod, £72. am&x®@ X&B U Ta a=T7 4 250 RE OSSN L0 EERITKERE
MENSEIND 2 & THABREHE My - 7avc/ b (ROESEHEEETHT —
7/3/7®%% ?Fﬁammﬁ@%% Ehale) DX VERMIZIERIND Z LIRS
2L b0 THD, SHIC, IZXFRFEMICEMIND Pre-F/S IZBWTIX, B Fx
m@H% ié:\1g74VAwT@ﬁ$m RO RATHEICE T D20, T OET I VEE &
72 DA L AT R DR EZIT T2, TOEMKRNRERE LD LD THD,

PO J:ilEe s S SNl et AdME, BIOBREZHE OBAZEE L, 1) Thongkhankham F¥
UNIT12, KO 2):Khouahmng INFRED 2y TINIBE I N, B, RIS RO EE L,
BORDA-LIRE D#EEZ T4 TV 7 AIEARL L, fHEMMOKEREHE OB LMWk Lz ET.

FAAED T H—s3—F (PTI BE) bEOkFETOWSE - I E 2R Tz, £7
KGR E DR D J7 & LB R YERIEREIZ DWW T, RETTRRRT 5,

32 N4Ayb-FASI b YA FOEREBRS S UVEREE

321 M=

MHIOEBETIE, AFHE 72— 20 gy b7/ hE LT, B F v Ui
DFREKE P X 2 =7 4 TORELEIZDDDKEBEREEE O AP EE STV T, 2009 4 3 ALL
FE. BHAERNE PTI @ C/P L ILFEITH A FOBREFEHELED Tz, —F ., LIRE & BORDA DIk
AR E 2009 4572 5 RITHPICIUNT CBS RN SBS &gk 7 0 2 = 7 b 2 £ 2 UEIG B 2 B AA L
Tu =,

AIEI T~ L DS, ZREWMEDFEBEZHET <, Aoy b TFov=7 ME, WHENRF
—HA FTEEL THEH L THSHFET, TNThOGHEEZRO L I ICEE LT,

R 1 > 5 —F o 7 T 159
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® PTIJICA : KEREEHE (Y7 haryR—xv )
® LIRE-BORDA : CBS }; ' SBS &% (HiEMxI®R) +HEHE (V7 harKR—x2 h)
WAL EICH S, My b a7 i 2 1 MNBRE (CBS & SBS % 1 %

Fro5-2) Z&teEiflEE) CToh 5 Phase I (Project Location Preparation) % 2009 4 10 H 2> 2010 4
2 AZHF IR T L7,

322 FAYzY hYA MEE

(1) PTFJCA IRKZRABED-ODFHRAY Y—=2T

LIRE-BORDA & D /) 334k % 2 LART D 2009 4 8 A1, PTI-JICA (344 HAR THH;MEA T ST
W DKBEEE] Ofmy b -7avx7 b YA~ 7AAGET Ban) BEHEEDT
DFHAT V== T aE i LTe, A7V —=7D7 747 VTIEUTIORT@EY THH, A
7 V== 7R ER 321 ITRT

® Hong Pasak 72\ > L Hong Thong HE/K XA DA GRAR AN TN Tl & /K E R ST Sl
X & H5 )

IRERBERE D 7AE

G UNERR ORI 2= 1) OIFE~O@OEK

VAR & KT & O B 73 BAGR

BEAF OB - BB E T 7 V= 7 N OfHE

(2) LIRE-BORDA [2&% CBS/ SBS #BD=-HDFHEAI)—=27

PTIJICA & Dl /1AM 4R % LARiTZ, LIRE-BORDA ®fiH (2 [CBS/SBS &#% (DEWATS 7' > |k
B | OBENLT B Y Nl ) REOTODOTPHA Y V—=0 T EFTo TN, R
I V== 707 747 V7 RORRITR 322 1880 TH D,

(3) BnNA4Ay kTP MO HRREE

PTI-JICA } O'LIRE-BORDAIL[GI TO XA 2w k « Y= 7 MEMHOREEENB SN
%, MAIZER DO P AZ V—=v iR & DREBEHE (HHEEEE) | KO [CBS/
SBSERY | A FEMiT 5 - O DM 2 F3.2.312R7 T X 9 ATV IAAT,

(4) BRYAPRE

WE IXRRROR 3.2.3 1T5D X BUMIESA & 5im 2 B, RAEHIIZLLT O Chantabury BSNIZAZE 9
520 A NEBE LT, WA ~OBIRALEAZ K 3.2.1 12T,

® Thongkhankham #f Unit 11-13 (CBS % k. Hong Thong #E7K[X)
® Khoualuang # Khoualuang /N8 (SBS %4 k| Hong Pasak 7K [X)
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% 3.2.1 PTI-JICA I % TRIRHE) REY A FOFHRHRIY—=2T

5 %’ - No.| Village Village General Public Motivation Previous | Total
‘5 'E g name population characteristics g primary g School | Village | relating |score
a5 (2008) of village 3 school 3 project
1 |Vathchan 739 |Dense urban area X No 1
2 |Haisok g74|Dense commercial |, 1
area
3 [Sihom 1,050 |Dense urban area X 4 teachérs X 2
47 pupils
Dense urban, pond &
wetland 4 teachers
4 |Khoualuang 2,70 Bad condition at X 87 pupils X xx XX 6
school by inundation
~ Dense urban area 3 teachers
%2 | 5 |Thongtoum 1,367 |Small school with X . X 2
=¥ . 35 pupils
& bad environment
S Dense urban in
southren area, semi
urban with paddy
6 |Hongka 2,301 |field in northern area | X 58t3era;};;rss X X 3
School with good
environment
condition
;5 7 |Dongparlap 2,324 :Zg;i]sf:?é rural with Yes X 1
g_;j 8 |Savang 3,391 ZZ;‘;‘;?TE; rural with Yes | X 1
9 | Anou 1,101 Dense commercial x Under. |
area construction
Mostly public &
10 [Mysai 597 commercial fac.ilities Yes X |
Small community far
from drainage
Dense urban with X
1 Thong 2718 :::: commercial X 5 teachers X X (AIT, 4
Khankham ’ Some area with bad 117 pupils MPWT/
. . DANIDA)
o sanitary condition
2 Mostly public
[:0 12 |Sisaket 894 |facilities and small No 0
g community
= Dense urban, many
13 |Saylom 1,079 |public & commercial | X No 1
facilities
Mostly public X
14 [Hasadi Tai 878 |facilities and small No (PTI-AIT | 1
community /Swiss)
“ Mostly public
g 15 [Kaognod - facilities and small Yes X 1
= community
@ 16 [Nong Chane - Semi urban with No 0
marsh
Note: In score level, X has a significant advantage, and XX has a more significant one.
RG> 5 — T3 2 T 161
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= 3.2.2 LIRE-BORDA [ % [CBS/ SBS #2&%| &#H 41 FOFHEHRA I U—=2
No. 112 |13[4]5]6]17|8]9]10
,5\1) ~
. S | o0
= 2|8
= = |9
2l |£|5|2
S22 ~|ZE|E|B|~
< =} o > | n | = 7] )
s|2|s[2|=2|<lal>22
SlE&|ls|=|8|lw|l=8[S |2
. = =) O f‘; ] = < < g =
Village Name sls|l=|E|8]clz|%]2]8
Alelegls|ls|E22]2]s 2
ZIC|E|S|E|T ZlEIX|E
> | Z2|=|2|2|2|F|=]|%8
@ | o0 = <
Zls|S|E|C|S|28|2|2|2
s(S8|ls|28|=|2l2|ls|8|0
< = Q < = ~
sl=2=|8 Alals]|s
S S|P 2| | w|w|2|2|E
Slc|E|E|Z|g|glglg]|e
£ 2lel3|ls|le|E|le|=
ElC|E|E|Z|Z2|2|E|E R
Criteria Score of each village
Available land is feasible for DEWATS Plant x| x %% x|x!x X
Level of water surface is feasible for discharging the x| xx|x X X

effluent from DEWATS Plant

Do not have any potential of flooding in the area and
effecting DEWATS Plant

Appropriate condition for CBS. Poor sanitation

e . .. X X | X
facilities and bad environment condition; or dense area.
Meets the minimum requirement for elevation/slope 0.8
. X X | X
%
licat ition for piping/h ti
Uncomplicated condition for piping/house connections X x x| x|x

Easy for material mobilization

Total Score 316 |5(6|6[5|6]3

Note: In score level, X has a significant advantage.

. L. A \ V) - 9 I (=) 1
& 323 RNy k- TOD Y MEFEY A FORERTE
Score in each
) ) preliminary screening
Vlllgge name Drainage PTLIICA LIRE.BORDA Total Remarks
(district) area . score
(Environment (CBS/ SBS
education) construction)
Khoualuang Suitable for both SBS
(Chanthabouly) Hong Pasak 6 6 121 and CBS
Hongka .
(Chanthabouly) Hong Pasak 3 6 9 | Suitable for CBS
Thongkhankham .
(Chanthabouly) Hong Thong 4 5 9 | Suitable for CBS
Thongtoum .
(Chanthabouly) Hong Pasak 2 6 8 | Suitable for CBS
Nong Douang
Thong Hong Wattay - 5 - | Outside of objective
(Sikhottabong) Hong Pasak/ Hong
Nong Douang Neua Thong drainage areas
(Sikhottabong) Hong Wattay - 6 -
162 ERLE A > 5 —F >3 T
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[ ] i [ )
Khoualuang o o® %o
Primarv School °_o

®  Unit 11-13 in
Thonskhankham Villacse

™ Project site
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FAXE FHREE

BT F + TR BRI K5 ZrA FI e LF— F
(5) EEMBEICEINNIOvb-TOP) FERERE

YA PIREKRREY A FTOMEE L FATLT, VA FEFEET LT ORBMREE & a4 E,
BE2YA FTONRM By b T Y=y NERAOER, AGR. B &2 R0 T T,

PTI, MPWT (C/P ¥%R5)

DPWT (Thongkhankham 4 % & ¢¢)/5#i72 = U 7 C DANIDA D1 7] %45 T 2004 4EEHIZ F/KiE
FELEmE LT, )

Chantabury AREHHT (2 A N ASLHT D BENTTECA HidE, )

<3E : FIFEBEPTEREGRICIE, JOCV [BREEHE ) BKED 1 L IKE S 4L 201042 A D 2 M
DOIFEZBIG L T\ 5o, >

o F X CHEER (N0 9 BVEE F50T 4 &)

Chantabury ERBE FHT (RN A 4 B iE)

Thongkhankham #f 5 AT (5t54A b Unit 11-13 &5 Tekd OF 7B % & i)
Khoualuang # #5577 (X5 Khoualuang /N4 & & ok O TE & & 1iE)
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323 EEYA FTOEKZED

PTI-JICA J O LIRE-BORDA %, BEIN=/31A 2 v b CBS LT SBS &Y A MMIBWT,
2009 4 11 H225 2010 4E 2 HIZ2MF T DEWATS 77 o MR M OUKERE/fFAERB 21D
Phase I D IL[RIYE(HTE B 2 5206 L 7=,

(1)  Thongkhankham # Unit 11-13 TO#E{#EE

Ay CBSHA b & L TEE S 72 Thongkhankham AF Unit 11, 12 & OV 13 (k52 22 fit#F)
IZBWWT, fiSHE, FR~Oe TV 725 S I EREMEBZEM L (BE 3.21 &
HR)

o

DEWATS 77 > btk et s & B BEKEE ~ DB NP N FRETH 2 Ha il L=, A K
WESERIRFICHY 10 cm K U 1 BERIRRE CHARPEK S5 23, DEWATS 77 > b SRR
HTEMBRNEIMHETHEL L CTEHETOHAKULETERILETHLFHELHER LT, DEWATS 7
F v MR OB I OWTIEZ, FHELAVORE R, BRERN S ORE « AR5,

(2) Khoualuang # Khoualuang /NE#: TO B EE

Ay b SBSHA k& L GEE ST Khoualuang /NFEFE (JR# 874, #bli44) 2B\ T,
i E, ZEh - WEA~OT v r— N2 O S IR EHEDHZ2ER L7 (BE 322 &
)

Khoualuang /NFE K ONRIRFHEFTO T 02 =7 bA~DOEWSIE#R» O bIFEEcH D L &
8 LA N A HEE L7z, DEWATS 77 > MR it 549 80 m 4£ D Hong Pasak ~ /)
KIS CRERI) 72 MBI Ae v, A MIXSERRFICH 30 em Kk U 3 RERARE CHAREK S L
LR THHE, 770 bRERBEAKRT D2 EDRVWE S| MHTHEE L TRNOHEKGLET
FRLERFE LR LT,
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FREE
FTrA T L — A

20094F 11 A 27 B bl v AR TR
ORBERMTXy 74T e U—0 g9

F/S T? DEWATS 77 o b EaR ok Hi oo &

F/S TOXMGERNODOE TV 7,

ER 3.2.1

2009 4 12 A 8 A FE D Unit 11-13 (eF52 22
B TOF/S

F/S TCORBER~DA 2 ¥ = —ff

DEWATS 77 o b BAAE T OEE~DE ) HE
KDAIRETH 5,

Thongkhankham #f Unit 11-13 2 & T 2 EFIEEFE

166

R TET A > 5 —F 2 7 T
DTHH



FHREEZ
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F 4R [EH
BT > F ¥ KRB 5B

AR IR 2060 Fok, FERIRFICKY 3 BFf# T H
RPARKSIND & DD 30 em #AKT 2 EHFT S &
D, R&EZIEaT BRI o TS,

2009 4 12 A 3 B F/S i, HE/KSED Hong
Pasak, DEWATS 77 o b &% {pAd Mo & o FEEE
) 80m, 5 IZHE YK ATHE,

20104E 1 73 25 B, ZEfE27 N UNE4 - SERD
% 14E) EXRICT v — MERT HIA
(Health Impact Assessment) FZJifi,

FEH 3.2.2

BN b A LER 14, HERDNIEINTZE F TR DKM
PEK ENZpun7e EARMA,

F/S (LU V7, HEHE, e 7V 7)

IR 4 4612k LC 8 HIA i, RIREO#E
RIS E T,

Khoualuang /NEBIZ & 1T 5 HEFEREES

WERER A > % —F > 7 T
W THH
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33 A= a=-T4148LUVERICHITHAIBEREHHROER

3.3.1 'R

JICA 7f#[H & BORDA-LIRE (%, Chantabury £8¢> Thongkhankham £} & Khoualuang /NFRIZ 331
% CBS 7'u 7T LOMNkFFERZMER Lz, Zh 6 ORI RIT LIRS K OFKEMEK TH 5,
IOl ur I AE, ENENOHBIEICRI L, BEICELS, EHLHHERLLOTHY
T A ADMOHIZIZBRATRE/R b D L LTS, DI, MAESGEOHEMWELZmD LT, EEE
Ot THUZZ 31T 2 BIRE ~REAETEE) & Fhi L7,

JICA 4 & BORDA-LIRE D& X, ¥4 M&E L EIGENC S S, WY MBI AR
oAy ke 7rYx 7 MNE#)THS Phase 11 (CBS Project Implementation) % 2010 4F 6 A »»
5 2011 4F 3 AT/ CHeECTFEhE L7z, Phase II OiFENE, L RO X 512 CBS & SBS D
DEWATS 77 > b &k i OUKEREE/H A2 2808 CHERK S 4L, Phase TR 0 F2A R A X2 F KT
=TV IEME AR 3312 D FE LD,

® DEWATS 77 > bt (W) @ FEmllEaT K& O T

® IKEREI//AEHE CUNFRHNED - S ERER DT R 2 =7 (ERMT, IS HR)
> RIFEABAZE « TAT KOS K&
> Y%A FTOTOT (training of trainers) V—72 3 v/

CBS & SBS Oyl & FHIZEE 9 2 MR I >\ C, IREILIBEICR R 5,
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#* 3.3.1 LIRE-BORDA & @ Phase || £FiE® - S —FT ¢ VY HE
AR % S
2010 4 PTI JERENEE) T & K O DEWATS &% 127275 LIRE ~DOHH e
6H2H
6H23H LIRE T DEWATS &% 27> % LIRE «@fﬁﬂﬁﬁiéﬁiﬁ%
6 H29H Thongkhankham #+ FE. Al HE«@ DEWATS # T2 T CBS 2 2 v T 4 —i% 2|
HE D05 K O ARG B R
6 H30H Khoualuang /N8 SBS AT — 7 RNVE—25 - Blli~D DEWATS 7 LM TP SBS =
2 T A —RILEET DD D B M OEAR S B AL
7H6H Thongkhankham #J CBS A7 —7 R/VH—55% « HA Unit 11-13 fER~O7 0y =7 MEE
B!
7H7H Khoualuang /NFA% SBS AT — 7 RNF—5 Khoualuang MR BA,  (BEEsERT) (41E
L DSBS 2 X v T ¢ —RII DD it
7H 16 H Khoualuang /N5 SBS A7 — 2 ARV —# : Khoualuang F1&E:, #ififi, {*{E’\@&?ﬁﬂ"ﬁﬁﬁ
B (DEWATS ¥ — bt AdipH, &FH%) KO SBS =1 I w7 o —ERALIIH
N> 5% (=) %‘ﬁ/ﬁi
7H 19 H Thongkhankham #} FEA~DCBS 22 v 7 4 —fF TOHEE
7H20H LIRE $#%HT 2 %A RT @fﬂiﬁ/ﬁéﬂz ‘7—7 vavZ (10~11 A) BEXROBRE/
FEBE RIGARIT DD 1hisk
7H21H Khoualuang /NEH SBS AT — 7 T/W—m% Zefli, 84 &> SBS =X v T 4 —RRILICHH
25 W O DEWATS ¥ — B A #iAHE# - A5
8H2H Thongkhankham # CBS A7 — 7 R)V¥—53; : CBS @*BEE?EED%
8HI9H Khoualuang /N7 SBS AT — 7 R/ HA =555 SBS A I v T 4 —D AU IN—FREL AN
— DEFIFHEOHER
8H 10 H Thongkhankham #} CBS AT —7 B/ —25% : CBS B IFR D THEOME & CBS =
2 YT AL OMENE DR
8 H24H Thongkhankham #} CBS AT —7 RV H—55% 1 CBS 2 2 v T 4 —D A L N—FAER & HeRr
HIUCET 200 - Wik
8H31H Thongkhankham # CBS A7 —7 RV H—25% 1 CBS 22 v T 4 —D A U N— kel & HE
%%@m%#éﬁji_omf®%%&Aﬁ
9H28H LIRE $%577 DEWATS &tk etk i 3% & O Thong Khan Kham /4 @ DANIDA-
DPWT 7' u =7 @ (FEEMEE) HEhusx O Fo et
10HS5H LIRE $-#5HT 2 A P TOTOT UV —2 ¥ 3y 7°Eﬁ1%é@ﬁ&oal PANERRIZ 373 5 btk
10 A 8 H Khoualuang /N4 KERES M AEBE TOT UV —2 v a v 7 (10~11 B) BAfeYEin %
10H 8H Thongkhankham # TOT U —7 ¥ = v 7 Bl %
10 A 8 H LIRE Fi5 7 DEWATS 77 > MR EPRIR LE BIRE « Wik
104 12H Thongkhankham TlAlaIa=7 ¢ TOT V—7 v 2 v 7HE
10 H 15 H PTI DEWATS 77 > MNEREERIRDUERIHE - ik
10 H 15 H Khoualuang /NE& 91 A4 TOT V—27 3 a v 7Bk
10 H 19 H Thongkhankham #f 4 | 2E=2I2=7 1 TOT V—72 v 3 v 7B
A b
10 A 22 H LIRE Fi5 7 DEWATS 77 > MR EPRIR LE B - Wik
10 H 26 H Khoualuang /N 952 [ TOT V—27 3 a v FBE
10 A 29 H PTI DEWATS 77 o MNEFHEPR IR - Wi
10 H 29 H Thongkhankham #f ¥ | #3[E=2I=2=7 1 TOT V—7 v 3 v 7B
A~
11H2H Khoualuang /N % 3[EI%4E TOT V—27 ¥ a v 7Bk
11 A4H LIRE F35HT RIFEAImEE X OFIRIVER 1202 D Wik
11 A5H LIRE F5HT DEWATS 75 > bR EHRIRIUE RIS - Wik

IR 1 > 5 —F 2 5 FIL

W THH
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332 BMEIUVERFRSE
CBS & SBSIEF L L9 R HBZRi» CHMiS D, THHIE, RDOLEY THD,

o BT ¥ UHOBENEHEICE T 2 HERERS LOKRELZUWET D,

o I a2=T 4 RFRITHIARLES R A RS D,

o TARIIBITLHIIEKWERD /A 1y FEEEFERT D,

o PRI DR - EREEN - AEIKBREEHE &R TR - BEEEE1T O,
ZoLllerfuy b FuYay hOBBEEEZTHEBETROLEY TH D,

= 3.3.2 CBS 5 & UF SBS mE#mE ZEHRE

CBS: Thongkankam Village SBS: Khoualuang Primary School
Location Thongkankam Village, Khoualuang Village,
Chanthabouly District Chanthabouly District
Drainage Basin Hong Thong Hong Pasak
Number of User 146 people of 22 house holds 116 people in total
87 pupils
4 teachers
25 monks

333 CBS &&USBS m&tét

(1) CBS&XUSBSIcx3d8mME7Io—F

CBS & SBS &% HigEE D& 7%, JICA &M & LIRE X CBS & SBS 2% L C MPWT, DPWT,
HER. BB IONOEBEHNL OEGBESLIEE LMD T, &I, 2010 4 7 A IZEIEET
MR DR RIS BT,

CBS & SBS OEt & I1Thlc, B TIIWRD X 9 iE#Eh 217 -7, Z Z Tk, 2009 4F 0 HEfRTEE)
WZBIT DIEENE L O TRET,

%= 3.3.3 (BS &5 & U SBS Df-bDBME 7 FO—F

CBS: Thongkankam Village SBS: Khoualuang Primary School

Rapid Participatory Assessment Nov. 2009 Nov. 2009
Discussion on Community/ School Nov. 2009 Jun. to Jul. 2010
Action Plan

Health Impact Assessment Aug. 2010 Jan. 2010
DEWATS Information and Jul. to Aug. 2010 Jul. 2010
Technology Presentation

Establishment of CBS/SBS Aug. 2010 Aug. 2010
Committee

Determination of Contribution and Aug. 2010 Aug. 2010
O&M Fees
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(2) CBS &&U SBS miaskakat

ERICRTIEB AT LT 2009 4E 12 HIZ 7 4 —T U T B E IR L. F0%, Hiskik:
W o T, ALERJifi R R A DAL IR 334D LBV TH D,

#* 3.3.4 CBS & & U SBS DERET &4

CBS: Thongkankam SBS: Khoualuang
Unit Village Primary School

Number of Users people 146 116
Hydraulic Retention Time days 2 2
Daily Wastewater to be treated m’ 11.2 7
Inflow COD(, mg/l 970 970
Inflow BOD mg/1 540 540
Outflow CODc, mg/l 80 65
Outflow BOD mg/l 28 23
Land Requirement n’ 30 21
Volume of Wastewater Treatment m 23.76 20.77
Plant

FERORESAEIC S W Z . CBS B8 LT SBS O fifi kiR et O EE A DL R IR,

B 3.3.1 CBS T7KBE/K# D I E 51 E

R IE A1 > 50— F > 7 T 171
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B 3.3.2 Thongkhankham #f @ CBS #aski# &

172 BRI A > 5 —F 7 T
D TH



EREE F4ZEF
TrAL I e Lf— p BT F ¥ KR KRB 2

il —
— p———
W I
T -
o | g
3
g | g
2 ! H
g | @
2 ‘| 5
=) .i' o
=1 ||| =
] |
> i
=] i
© |
|
School 7 School
O]
Mk Yund
tana E
L T g 2
g i [T =
m DEVIATE PLal — . o
} i e 2o
E e, oon T S =
| e
Khoualouang Temple B Fence
Hanhale
. v
—— Maln Pipe
T swerjeanal

3.3.3 SBS 7k BE/K M D FEE A HE

Gl ©— O
B Z B 7 7 e 7 e e g e 7 e 7 T 7 i
1 U 7 2 2 Y 7 ? 7 il
a7 7 7 7 7 7 7 7 '
% p 7 ;- ? e 7 . t ? va ;o 2 ? ;
|

©—  WWT Layout ©

nserate Rleg b 3cm
Gas Release Pips 5, Gas Rlease Plpe 2, 9
Manhle 5050 cm — - FVE Ple 04"

— Cemerate Flbe Sere

T cean
T Wantak 5273 cm
F PIINTC: n =T T =TRE TE T E2uH

Qutlet

bl

Batizm Plate @ 18cm

b Plostaring 1:4
k Mascary 114

fia Plastarkog 13

Witk Flese 7 em

Sand Rell 10 cm

1048

Cross Section A
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MBS 2L 3. CBS 7% 38,127USD. SBS 7% 41,593USD THh V) . ZHUTITERE D 15%I2F04 1
LRt Wi TESER, WEsR{REr. BL O3 » HOMREN BN S EN TWA,

334 CBS &&U SBS it

2 335 1CEHH & FEIEOBFR TRA F L iz, CBS ODERDENT-DIL, 7>> T DANIDA i 1.
L7 FAKRASA TIRBNTZT200TH D, b7z itm Eodisk T IX. APPENDICES ([Zfg# L 7-.

#* 3.3.5 CBS 35 & UF SBS (DEEEX T 42

Original Actual
CBS: Thongkankam Village Start September 7, 2010 September 7,2010
End November 20, 2010 December 25, 2010
SBS: Khoualuang Primary School | Start September 1,2010 September 1,2010
End November 20, 2010 December 20, 2010
335 CBS &&U SBS nEEiR#
CBS 72\ L SBS OMEZREHDT-DIZ, FNZENOERH#ES LR LTz, 20 OfFRITR

DEBYTHS,

(1) CBS EER#=

am@ﬁﬁ%mx . 2010 4= 8 A IZ Thongkhankham ¥ CBS FI| ¥ % LRI ST,
mﬁ\é%_i%@TK2%®@%E%Embto@%E®Tmsn%yhﬂﬁﬁmfwéo
B, OME - FEEER, )MEER - MERFE R, Q)RR TH D,

(2) SBS EEGHEAS

SBS OEH S E, 2010 45 8 A2 Khoualuang /NP O, BipEd 2 TPz oM. B LUV
FRIECHBEOM TR SN, a0 E LREENRE SN, AEEO FIZ, ik
A - HEFFEHO 2=y FRENNLTV S,

336 HBRER - #EFEE

CBS B XU SBS ML L7, figk DR MERERAE 2 ORAET 21213, MsE M - MERFE B
HETHD, ZONFGEMN - MEFFEBIE, THRAGE & HERFE RN E EN D, MaRiEH - HiFr
BHE ML, CBS 2k LTiE 22 HR%~mH 5,000 kip B L, SBS (X L TiZEH 50,000
kip ZFK AT 5, 723, BORDA-LIRE OFi# Tld, Thongkhankham #f ORI = F ¢
CTHOTHEHICBIT 2R~ THEBICBL TS EDZ Lonn, Pre-F/S IR D FEEATEHA
XD 1SN EZED & 1 4+ H 1,000,000 kip F2E S HEE SN D, LeRn- T, ERVAKIAD
fiF B - MERPE PR I, T30 0.5%FE L HEE S D,

174 R L1 > 50— F >3 T
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337 CBS/SBS MEKLERNR

CBS 35 X 0" SBS OEKMESN R A RGET D720, 5 7 25 HIZZENEND ik H ARG 7Y
VIREAER LT, ZNHOMERIE 12 ARICER L, IEE 5 AEBLTRY ., RO
B HORRELTE L, FTEDNEMEEEZ R LIGH WD EEZOND, KEF TV 7D
HREBEER 33112, KEREERLER 3.3.6 177,

CBS : Bt « I « o5 SBS : ZEM DA « HH « SO S

FEH 3.3.1 H2TYUTLIEEKQT14E5A25H)

#* 3.3.6 CBS & & U SBS DKERERER

Parameter | unit | Inflow Tank | Intermediate Tank | Outflow Tank

CBS

pH 6.7 6.7 6.9
Water Temperature °C 28.4 28.7 28.8
NH;-N mg/1 42.6 34.5 37.6
BODs mg/1 82 41 36
TSS mg/1 168 40 13
Fecal Coliform Clonies/100ml 5,370,000 2,685,000 2,369,000
SBS

pH 6.7 7.0 7.2
Water Temperature °C 27.7 28.1 27.7
NH;-N mg/1 83.7 36.7 55.8
BODs mg/1 99 38 32
TSS mg/1 294 29 11
Fecal Coliform Clonies/100ml 2,580,000 1,765,000 1,115,000

INHORERENG . £9 BODs 1A T HEAKIEHEGO mg/) &2 DT 0N EE > TV DA, TSS 1X1x5
DIZIEHEGO mg/) &l e LT\ D, L L, BRDEE LD TS iz, &Ek 5 » AT
b7 4 ) EOFEFITIE, 2 FRETHAKEOR EXABGTE 20 6HY . S%OKEY
PV TR DR MNEEE X HID,

Fo. BRERENSE S L. CBS T BOD56%. TSS92%. Fecal Coliform56% T& ¥V . SBS T
BOD68%. TSS96%. Fecal Coliform57% Cd %, BENOL L7015 L 51T, FilEWE OREDNR
1E7272 0 KE <, BOD 3 X Fecal Coliform (34 % & HIGIRD S 672 2 ZEIT U TEREDFD
HWRPHIRFTE D,

R IE A1 > 50— F > 7 T 175
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34 KRR/ HEHRE
341 Bt A DS - ER

(1) EISEARR

NAay k7= b Phase I ®—Ft & LT, PTI-JICA & LIRE-BORDA A3 H:[FE] T, FlFHiA

lLet‘s Learn Water Environment, Hygiene and Sanitation|] (423 ~X—3 T4 AFE « 5

- FHT Lz, BBICH T > TOEATTENILLFITRTEY TH D,

KERETE Y 2 —/v (PTIJICA) & £RME - #/EE Y = —/L (LIRE-BORDA) DO#H

[ )
® TOT V—7 v a v 7 BINE L Ozl U-NEO R OELHIE
o HHZEITIK O T RRENEE CTE DL 72 W E L O A

® TCP 7 71 —<F (Teacher - Children - Parent) D #& &

[ )

(1) #HETOREL 2) BN - BEATOZNREEHOMAE DT
(BIETRERLEELRFIT RLARPLES] )

® FIRTORAIE L TIEM 7H#BSN D TERIMNES) ] DR 2 > T O EFE
BIFEAD HIRFEK AR 34112, AR (—5HFY) 2K 3.4.1 127577,
& 3.4.1 KRS/ BEBERIFEAD B B

FEAR) 2 B

Title: Let’s Learn Water Environment, Hygiene and Sanitation
(for Primary School and Community)

Introduction
Table of Contents

1 Let‘s Learn about Water Pollution
1) If water is polluted, what will happen?
2) What is the cause of water pollution?
3) Does only human being use water?
4) Where does tap water come from and wastewater go?

2 Let‘s Learn How to Make Household Wastewater Clean

3 Let‘s Check around Your School/ Community
1) Let‘s check where polluted water is around you
2) Let‘s clean around your school or community together
3) Let‘s reconfirm proper quantity of detergent in laundry
4) Let‘s go to see new facilities to clean wastewater

4 Let‘s Wash Hands with Soap
5 Let‘s Learn Good and Bad Hygiene Behaviors
6 Let‘s Keep Clean Environment through Housekeeping

1) Keep your bathroom and toilet clean!
2) Keep your environment and surrounding clean!

Afterward

Note: Chapter 1-3 were developed by PTI-JICA and Chapter 4-6 were developed by LIRE-BORDA

176 WERE 1 > 5 —F 23 T/
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(2) BIREAOHREUVER

RAay h-FaYxs b 2% A NTHESTKREMEBEL, ST ¥ U THNTH
BINCRB « HEE L TS (Wb BERNH D, 207, 2011 F 1 Hvb 3 AT T
PTI-JICA % (" LIRE-BORDA X iliZE /& OEREE FHATOW 1215, HiRl - FIT L7-gil#

T A AFEI 7,200 $ % . 4-5 FEEER AT HHNORNSI/INERE 3538 (BB.OHEE 4 B EARAT) K&
O'BALRAEEIIZER DT « BdAn L L2837 (3R 3.4.2 2HR) o 7B, BUOE 4 BRE M A Z =ERIC
DONTIE, BESEBPTREERICIRE T O JOCV BREEW NBRE ) 5 4 bLEmAICE A « M & IEH)
A ELT,

% 3.4.2 Bl A DB R~ DB

Name of organization Ngmei of Number of Nu“.lbe? of copy Total
district school/ office distributed

Department of Education - 1 80 80
District Educational Office - 9 40 360
1 | Chanthabouly 22 40 880
Public primary schools 2 | Sisattanak 22 40 880
in urban districts 3 | Xaysetha 39 40 1,560
4 | Sikhottabong 37 40 1,480
5 | Xaythany 83 5 415
. 6 | Hatxaifong 43 5 215
iluls)jlllfu}r)lr)ucllliziryicstcshocﬂs 7 | Naxaithong 40 5 200
8 | Parkngum 38 5 190
9 | Sungthong 29 5 145
Total 6,405
District offices in urban central area 5 160 800
Total 7,205

342 TOT 97— a3y Ik

(1 #B|=E

20104F10H 2 B1TAICT T, 2SAf vy k- v =2 KPhase I (CBS Project Implementation)
DO —B L LT, LIRE-BORDA & 3L[F T, RIFIAZPHIE L oo R2H 1 T, WHE - #
ffi, ERZ X SRIC/KEREE M AEZETOT (training of trainers) V—727 v a v 7 & B L7-, —#D
V=7 vay i, ~AZ=T 7B HEHHEr — N~ v 70 b EEFEE L THllE L7z
Phase 1758 (IK#4.442M) ZEZEIER LD TH %,

® I TOT V—7 v =2 v (Khoualuang /N¥4%) (3[El: 10 H 15-26 H, 11 H2H)

® 23 2=7 ¢ TOTV—7 =3 v (Thongkhankham #f Unit 11-13) (3 [A] : 10 A 12+ 19
29 H)

AEAlEAE & L CoZakAElL, CBS/ SBS 22X v — BN G R ARE DIRE SN,
BRI BN 4 4 (SBSHA k) | Unit 11-13 183 54 (CBS Y1 ) &Iz, =ZafEnd
HBRENWL—KaI2=7 A FERZGRICA NI TRELITZADLOICHIF L (R 343, K 344
SW) , V=7 a v 7k, R A hOH - REE = 3 ;%Tﬂaﬁa)ﬁ’ﬁéﬁﬁ%bm:
B, DOBINERCOR w2 8 U CERBRNZRRIFARRBEZIT O F bk, lEhEIC

L7,

178 BRI A > 5 —F 7 T
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(2 ZRTOT 79—49LavF (Khoualuang /M)

2010 4% 10 A -+ 11 AT Khoualuang /NFRUZ TRERE/AAEE TOT VUV —7 v a » 7% 3[EBAMEL
oo V=20 vay7OMELZX 3422, 7077 L%F 3432, EiiDOF25E 3.4.1 (TR
7

3.4.2 PRI V-0 a3y THE

# 3.4.3 2RI -0 avyrorTagds5 A

No. Date Program Trainer Trainee
. PTI-JICA & LIRE-
| Oct 15,2010 Model lecture by side reader BORDA staff 4 school teachers
(1:30-4:30 pm) | Discussion on side reader

.. All the trainers and trainees
revision

Model lecture by side reader
(hygiene and sanitation)

Oct 26, 2010 Participatory activities

"Trained" 4 teachers | 4-5 grades 23 pupils

2 (1:30-4:30 pm) (School mapping) PTI-JICA staff

Particinat it 4 school teachers
articipatory activities ' LIRE-BORDA staff
(Hand wash practice)
Model lecture by side reader
Nov 2, 2010 (water environment) | )

3 (1:30-4:30 pm) | School mapping Trained" 4 teachers | 4-5 grades 23 pupils

Hand wash practice
BRI A > 5 —F a3 T 79
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BT F + TR BRI K5 ZrA I LaR—
FHIET—7 v a v FITRBT A/ NERBE R FH2EU—7 g v IR HEIEAE W
ZTERIBANE O Wik, ZmoE RS Rk S+ hL—= o FE BRI & 6 4 - sEELIRE S
REIZ LY 55030 LT WVWRREIZHET, DET VAR

FE3MU—r gy TICRBITD 4 5ELIREIC
KD FRAKEREMNXIED (FZRED X HITE
NTWDEDERE D T A —F )

H3ET—r gy FITBITDH 4 SEAREIC
X 2 FRE D KEREHIXIEY (R L7z /K
DNWTE T N—T7DIRERFELNFR)

EH 3.4.1

F3ET—r gy SICBITS4 - SEE &
X D FROKBRERHEIED (BN T4 KL
DN EDFERE I N—T T & &:{K)

HEA3EU—2r v a v IIBITE NL—= T
BHEMZ L B HA FIZES AT AFERNITE
PEN: i ]

ERTIT - ay TOEBALR

180
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3 2aAZa=F4 TOT 7—% ¥ 3av 7 (Thongkhankham # Unit 11-13)

2010 4 10 H(Z Thongkhankham A1 Unit 11-13 (Z C/KEREE/HAEZHE TOT V—7 > a v 7% 3 Al

WL, V—2r 3 ay7OMELR 343 12, 70/ 5 05%2F 344 10, BEfiOEF2EBE 3.4.2

(TR T,
3.4.3 ASa=F4M0T 97— ayTHE
* 3.4.4 ASa=F4 10T 9—oYavinrasdsh
No. Date Program Trainer Trainee
Oct 12,2010 . PTI-JICA & LIRE- 5 representatives of
1 (2-5 pm) Model lecture by side reader BORDA staff unit 11-13
. "Trained" unit Unit 11-13 residents
Model lecture by side reader representatives (22 households)
Oct 19, 2010 Participatory activities
2 ’ PTI-JICA staff
(3-6 pm) (Proper usage of detergent) s 3 representatives of
Participatory actlyltles LIRE-BORDA staff unit 11-13
(Hand wash practice)
3 Oct 29, 2010 Proper usage of detergent "Trained" unit Unit 11-13 residents
(3-5 pm) Hand wash practice representatives (22 households)
BRI A > 5 —F a3 T 131
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EHREE
LI LR— P

BRI —7 v a v 7ICBI D #EMEmE LT
@ﬁ%umﬁ%%«@@%ﬁ K2R ED
fL—=7

FBIET—r v a vy IBIFL ML —= T
A Unit {AFRAE % 5%AT & L 7= Unit (£ Bxtg o 3eH
DEEIHETEL AL —Y 3

BAEU—7 g v FITBITDL RL—= T
A Unit (REFZEEME L7- Unit(ER~D AT A
FHWFEOTFEL A L —Y g

EH 3.4.2 aASa=7F

FHo2WY—r v a vy ITRBITD ML —= T
A Unit (NFREF L 2EN & L7ZRIFARIZ X A Unit {3
B~DET 4%

HAEU—r gy FICBITA#EEAELLTO
Unit {3 FIC X 24 00 it 508

HAEU—27 L a v FICBITA#EEAELLTO
Unit EERIC X DA ATV IEFR

A4 T0T 99— ayTOEBAE

182
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343 EREED-HDT—H L ayvTRUKREEER

Ak D < < 0 O RARHETRE) & LT, PTI-JICA K U LIRE-BORDA [ ZB#HERI D /) 245 T
011 F 6 HIC—HD U —7 v a vy 7 RORFER 2 LR L, BRI A =77 O—1F
REHR Th D DUKEREL/FAERBHEERT ] OFERIZMIT CORBE TR ETE RN L T2 2 &
Thbd, ZNHIHFEOME LR 3.4.5 LUK 3.4.6 1217,

#* 3.4.5 B 4B MERERZORIRATAT—VavT

No. of
Venue ublic
(District Educational Pt Date/ time Theme Object person Lecturer
Office) primary
school
Chanthabouly District 22 June 7/09:00 - 10:30 | o e Psuclil(l)((‘/) F;léggrsy DTLICA
Sikhottabong District 37 June 7/ 13:30 - 15:00 i ' ’
~lorabong ST > une O“rthfis;de & District LIRE-BORDA
Sisattanak District June 8/ 09:00 - 10:30 cade educational (with 4 JOCVs)
Xaysetha District 39 June 8/ 14:00 - 15:30 usage office staff
* 3.4.6 S AEIKRFRERFATORANES
Venue Date/ time Theme Object person Lecturer
Introduction of
1) Pilot epv1ronmental/ hygiene 1) PTI-JICA,
education by side reader and 4-year students of LIRE-BORDA
Lecture room TOT workshops Faculty of
in Faculty of June 13 (60 minutes) Environment
Environment (90 minutes) | 2) A series of environmental Science 2) SEED
Science lectures at 8 primary schools (around 40
in Xaythany district by SEED students)
and JOCV
(30 minutes)
R+ > 5 —F >3 Tk 183
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35 4 Aaybk-Favxy kB

NRAvay b7y LT, 4AD NGO TH2D LIRE LDOWHHIDOL E, a32=T4
(Thongkhankham #1)35 & OVNF4% (Khoualuang /NFAR) D AR RE A SGE T D s A sk L. 24
HICH U CKBREE - fAEHBEAER L7, 29 LEFE#H2E LT, 2 a=7 4 BIOEKRICE
VD AEUGERI R (CBS 38 XY SBS)72 H NI /KEREE - MEZEIZR L TS DL % LTI H
Y5,

(1) CBS/SBS OEKLEHRE EBHBEUWE=42) VT EFHOLEY

2011 4F 5 ARIZHME L7zAKE 7Y U 7FERN G £3° BODs 134K EEHEGO mg/l) & T 02
EES TV 25, TSS 11E 2 I GO mg/) 2R L TWD 2 E BN oT-, RBIGRMLE
LB TS iz, @R S »ATHY, 74 ) B OFFITIE, RER 24 F THAKE
O EREHETELLFF DY | SREIHRKEY 7 ) T DBEERLEEEZ BN D,
ZHUZE - T, CBS/SBS DT A ATOHIGENHLMNZIEINDEEZEZDBND,

WolE 9, CBS/SBS D+ HERFE BCEICIT T 2 2 =7 ¢ RO ORMKRA 72 O f A it 5% |2 %t
T 5 103 7R BRSO € DR E PR EN AR A R CH D, LN - T, KEET=XV 72T
R OEfE A L VIR D X O BB IRECHAR - 2 IEENI T 5= U v 7 kIS
ETHD,

(2) CBS/SBS 0¥k RN LRE

NRAvy b7y LT, CBS BXO SBS #%Efi L, & DHKMLENFIZ SV CTILAT
IR B THDH, WolEH ., Pre-F/S ITBWTHL MM LIz U F v Uit oA
MR DX ERPIRO TEWZD, T 2=T7 A IZB T LU EO=—X L, 2ENLEZX D &
ZHIEEEND DTV, LL, BT 72 WRREICRIET DA OFE > TR NWER
paa=T 4R, SO T 0 Y27 NO O OBIEEROREIEMIZ CBS 12H%)
EEZOND, 9 LTt a a=T 4 2B B/ B O A dGE MR O+ 27 BEREFE BLOD
72D, RO LD BRFEZEREGED T TR L TODrRIER B2V,

e C(CBSIIaIa=7 40 EHLTWERTHDHID, (FRAEBMEMZIEH LB HEE
FHRRON S FIF RN EETH 5,

e CBS OHMEFFEEICIL, Wk OB RHEIEE, BFEIC—EOBERIkE DR, &
BEOMBIZ T HMEEICRTLHIES L, (EREAG T I 7200 H DB > A
TAhE, FEREEDOTFICHNL L, TOMIEREANEETH D,

Khoualuang /NFRUZERIE L7z SBS (IZOWTIEL, +o b o720, M LOBE L Z DT
FrAEER & L CAERRHEMMIZE TN TWD, o, BEL TWDEROENL D LR - HiK
BT AN TS, #il 21X, Pre-F/S THEZ L 7= Pakpasak Technical College (ZH. 545 K 912, %
E&EERGE L Lz SBS IR EBZ OILD, S HITFRELFRD LR » HEKA LB L, FHE
L7caa=7 4 0bOPKGZIT AN D sk 2 5HE 370X, L0 KERENRDHHFTE D,
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(@) REZFOFENGCERE

REHEBIX. aIa2=7 ¢ &/NFRICEBWTEN Lz, FEMEYKO AP IZ X0 KRB
ML L TWDBURZBET 2 &, KBRENSTRO A FAFICERICEEL TRBY, RO
kT RGO BN, KBREOWEIIRWVCEET L ENn0Dd, ZOXHICTHROBEE,
IRERBE DR B DA M Z e I TR 5 Z L3, ERto X 5 ZefiEmi R EOSEER L, Wit
HOME & 72D,

BRIRHE % Fhii L7 mfe ©, I 2 X 2 =7 ¢ IS8T Dkt - BB TR 50T
bolz, A 2=T 4BV —7 vay T EET S Z LIIMERICNETSH Y | Rkt b IRGEE
SNAFRV, UK LT, INERTOREHBIZ OV T, RO K 5 217G OB S 23 b
0. FEGERIREMEDS KO TE 5,

o VT UTF ¥ U TMHEBEREZHEICKEOEE FHIPMEMR S, T OFEEIBEINO/NFERE
REEEL T\ D,

o PEKIL, Fala=T 4 I IKTOREINTEY, BEHBIIFELZEL T, KWL
MEEIND ATREMEA B,

o  L7ENoT, AlIEMLZEEHEORIGASCHENR ZEOHE FHITCHIBiR L,
HBEEBIT CENO/NEROHE A ED T — 7 v a v 72 a2 d LT, %
HEAEL T, MRORBEEROEZIZRKWICHEGT 5,

9 LICHBBEZRTREY Z e T . > D& iR CORBEUGE S Lo PK K Ok Z2 Bl TR IZ 5
LIZRY, RVBEREFOTEREEROFNRBREIXND D EEZ HNLD,

-
—
-

—
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4 KBEREEBIRI—TIV (F)
YAE—T5 VO DERMEZFH & VMR

VAL =TT 0%, 3 oDarR—3x2 b [(DEEWIC XD KEESETE, QUEHIEEMEHE. (3)
UKEREE A ZEHEESTE]] O SN D FTEOMEER ZBR LIRE Lz,

L THEEWIC X AKEBREUCGEEIL., PRI SN 2R EZ B £ 2. 2020 FOHESAE T
12, EDOXITKBREZHEL TV EWI T Y FE2HELT-, KEEIHIGT 572012,

S RE L SR 7 L B BRI LoD o — A
AL RO TR AR BT 57 7 —F
REER 2 - EN YK K217 7 7 a—F

EEDRBERERH L, RERIL, ExTF ¥ o ORSROGSRFERBEZME X T, &/EH., HE
FRE PR OSR, fER~OFrp ., i ~O BRSO B &% it L, REBEE 2 2%
E L7,

(1) #®EYIC& SKREREE

PRI T I, U & LSRRI X ) T E D, O BROBEIT, B F v OETRMEPEK D PR
KA~ BV CIEEIE KR STV D Z SIS K 2O KEELTH 5, MM OKEGEIZ, exvF
Y T OERLAHERESERE O —>TH D,

R~ AL =T F T, RO KD 7, HYORIA &R O M2 BB LI a7 Rz R8 L T
W5, (a)Hong Wattay 15\ D RS % | @R E DG KEZ HEH 3 5 sk \2 5t 3 24T B 5 o ik,
(b)Hong Pasak, Hong Khoua Khao ffl DK VA OMEEEE 72 & DN (81 5) AL % DRX B2 K 2 AT K
DALEL (c)Hong Thong O & DG K % ALBE3 % 7, Nong Chanh {HIVAV MI KR L IR DRX (E
(d)Nong Bo, Nong Tha, Nong Chanh % DFRAFRHODORAE, ZILHITINA T, (e)FEEaV LR 2 FFIZ
CBS H2HWNIET T4 v 7 X I aBRBETHILICEDET - a3 2= 4 LIV TORESRE, o
9 LISRRICE Y . BEEFIRTH 5 2020 12T T, #AELKREOUEZKD LD TH D,

(2) EWERREE

ADB X° SIDA 5 0Dfkx 7 N —I%, BRIEHE. REHR, EFRTHRIHGE, S OICARBEEEGR,
B2 S0 KBREREOMREZRELEEL CE 7, LLAERL, b OEASHE
ZRNRHIINO A D —RIZEfET DT OB T A RIA RN EES N TE ST, Zh b 245 %Ki
LTWKLENRND B,

K~ AL —T"F o TlE, YKREHEZ D NCHALGEICE SR EZ Y T ERNR A RIA4 VRBEREL
TWb, BT 4 w7 X7 OREIREEL X 0 7 [CHERE T D 15IROE U 220 ], TP O IRH], HE
KDY 7 E G AT T T v VTHOPEKEBDT=D DA RT7A4 (R e TT 1w
7 &7 OIGJRRIREEFEOERICET S WE5RSIKE « EWEEOFHMANE)) 2Rl TW\5,

Q) KRG/ BEREHETE

RO AR AR BE A SR TR H D B F v ifin b OHEKIC K 2 KEE L DOEITE
B <l ATEBHEBIZZ I R DR TIIAR 0 TH D, Z0dIlid, BEAFICED . BEARIC
B sE#ombz@Et, MR (2227 4 DERR OGN PMTBAEBI & ) L, KERER
BEOEENZH ) ZENTETH D,

9 LB G, CBS 72 5 ONT SBS OEEFR & WAT L CTNEROAREZR LN I =2 =7 1 O— % ER
ERGIC, REABEHEFEm L, Moy k- 7adey b TEELZRBRICE S, v AX—
7T TR, RRAETER L7ZRIGEAR OB, /NEREAET A %G L L L —F—DFl A8 L 7=/
FIRAEFEANOBREHE O L, S HITIXAEMEE W Bl E OXRFEEZ X AMRIAWVERBEEFROJE & o 72 4F
IEER 2422 LT\ 5,

WERER A > % —F > 7 T 187
W THH



Za42EF ETHREE
BT F ¥ I REKZFET ERE LI L—

41 FEREICRIRHER
411 HEBEE (2020 %) 28T L—LT—VEE

(1)  ARFAE BB OIEX

[Preparatory Survey on Industrial Zone Development in the Lao PDR, Interim Report, 2009, JICA | (LA T
TEEMHTHFAE)NCIIT 2 A0 TR LG EZE - T, 2020 fFETOET U F ¥ D A A TH
TS bDEREFITRT, ANRIE3%53TELTHEMT L2 THlE 2> T D,

= 4.1.1 ETVF¥ omiDOAOQTFE
Year 2005" 2006 2007 2008 2009 2010 2011 2012
Population (000 Person) 692 713 734 755 778 801 825 849
Year 2013 2014 2015 2016 2017 2018 2019 2020
Population (000 Person) 874 900 927 955 983 1,013 1,043 1,074
Note: D Data of Population and Housing Census 2005

Source:  Preparatory Survey on Industrial Zone Development in The Lao People's Democratic Republic, Progress
Report, 2009, JICA

NADO3HT 7B N DB EOEWITHIEOF T L OIE L 720 9 5, LLFORIE 2005 LW
2020 4RI DA G HIKIZ G £ D Village T EDNOEEEZ R LIZLDTH D,

B 4.1.1 2005 (2 H 1+ HFAERRMIKD AN O ERE
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B 4.1.2 2020 fFICH T HAERRMBDOAOEE (FAD

ED 250K EHAD L NAEENEOHIK T RO BT OPLEAIMUNCIER L TnD Z &
F¥IZ Hong Xeng (Zih o 7o I OF b3 R T 5 Z & bbb,

(2) EIVFvyomOBENRE

M NFRZEPE (GRDP) (X, & OHBEORFIRE OB EZ /R, [ TEMM T HHE) CIx, KE
DE o, B F v i GRDP IXZDFEZ T T, ERNICBITAHRICBNTH EHT5
HLOLETFHIESN TS, BRE LTOEZ T ¥ U HTOBEEMNIZIERIZBWTEDEL< DD
ETHEINTVWD,

* 4.1.2 EX>F ¥ mid GRDP Fifl

(Unit: constant in 2008 price, billion KIP)

Year 2008 2009 2010 2011 2012 2013 2014
GDP 46,215 49,449 52,908 56,610 60,571 64,809 69,344
GRDP in Vientiane City 10,574 11,391 12,272 13,220 14,242 15,343 16,529
Share 22.9% 23.0% 23.2% 23.4% 23.5% 23.7% 23.8%
Year 2015 2016 2017 2018 2019 2020

GDP 74,196 79,575 85,344 91,531 98,167 105,284

GRDP in Vientiane City 17,807 19,176 20,650 22,238 23,948 25,789

Share 24.0% 24.1% 24.2% 24.3% 24.4% 24.5%

Source: Preparatory Survey on Industrial Zone Development in The Lao People's Democratic Republic, Progress
Report, 2009, JICA

GDP/GRDP [T E /2N L ZE DB 2R L, — ANH72 0 O GDP/GRDP [ 38 # D £ 7=1%
SR ENSERT, BTy HO— A% O GRDP (%, EFREDOF 4.1.1 B LUK 4.1.2
DFRT —=ZNHEHRETHZENTED, FRAS%ND 4.7%TEH LTS, BFEORREIZD
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NT—RHT2 Y OB LR 5 2 EB—BIICMEN TS, ZhE, ExrF i iiR—A
7 DR DA, BEE~ORRIBIAT B T LEERL TS,
= 41.3 ETFvotid—A%f=Y GROP Fifl

(Unit: constant in 2008 price, thousand KIP)

Year 2008 2009 2010 2011 2012 2013 2014
GRDP per capita 14,005 14,641 15,321 16,024 16,775 17,555 18,366
Growth Rate - 4.5% 4.6% 4.6% 4.7% 4.6% 4.6%
Year 2015 2016 2017 2018 2019 2020

GRDP per capita 19,209 20,080 21,007 21,953 22,961 24,012

Growth Rate 4.6% 4.5% 4.6% 4.5% 4.6% 4.6%

Source: Preparatory Survey on Industrial Zone Development in The Lao People's Democratic Republic, Progress
Report, 2009, JICA

412  FEBEHRSF (2020 H)IZE1T5KEFH

] HARAE 2020 422351 % Mak Hiao JIKROKE A AIE 2.5 HilZ W TR Lo KEE 7L
S TTPHT 5,

(1) 2020 £FOLEFAAETE

F 4.1.4 LOR 4.1.3 1%, 2020 4F2B1 MBI T & OREB AN EE R L TND, £7255L L
T 2009 FOHYEH R LTS, R 414 TSN TWDIE D FEART RO EIT 45,081 kg/day (2
HETH(Z L. 2009 431,485 kg/day D 1.43 FEICHAY), FEAMMRITIL, Fhe- = ERZN
26,186 kg/day(Z=K D 58.1%IZHHE) TH U | FER(17,245kg/day TAIRD 38.2%IHH2)A Z HuiC
fe<, TERAMED 1,340 kg/day D 9 H 1,040 kg/day (%, Vientiane Industrial Park 7> 558ET 5,

= 4.1.4 BRI CEOREFRARRE (2009 £ & T 2020 £F)

Pollution Load Generation (kg/day) 2)/(1)
2009 (1) 2020 (2)
1 | Domestic 16,326 22,451 1.38D
2 | Commercial 2,441 3,735 1.53D
3 | Industrial 300 1,340 447
4 | Livestock 12,107 17,245 1.42
5 | Non-point 309 310 1.00
Total 31,485 45,081 1.43

Note " The value of (2)/(1) for commercial is bigger than that of domestic, because the number
of people to which the drinking water is serviced by pipe-pile increase year by year (in
this Study, the commercial wastewater is supposed to originate from the area where the
drinking water is supplied by pipe-line.).
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Pollution Load Generation

O Domestic
@ Commercial
2009 Domestic Co ial  Livestock O Industrial
O Livestock
@ Non—point
2020 Domestic C al Livestock
0 10,000 20,000 30,000 40,000 50,000

kg/ day

B 4.1.3 B CEOREFRATE (2009 £ & U 2020 4F)

VeI DR AETGE AN R ITFR 415 17T B0 THDH, Hong Ke & Hong Xeng Jiitlik TCOIAH
fardlE, 12,700 kg/day (22 LARRD 282%ICFHY 35, ZORENL, mysl, KKk LT
Hak Hiao IV D FERAMEDOHKER THLZ LB bND, FMAMICH S &, Hong Ke &
Hong Xeng Jitdi Cld, FE- & ¥R OA L 51 AL Td % (Hong Xeng: 86.1%, Hong Ke: 91.9%).,

Z OO IS OF I, 32,381 kg/day & EMIZIZZWE OO, FEEBIORAEE D L.
LD A93%NNFEERTHDHZ &b 5 (5 4.1.6),

% 4.1.5 REANOREFTHATE (2020 F)

Basin Area Pop. Pop. density BOD load (kg/d) Percentage
(km?) (person) (per./km?) (%) @/(1)
2020 2020 2020 2009 @ 2020 @
Hong Xeng 56.6 163,852 2,896 7,574 10,106 22.4 1.33
- Nam Pasak 30.4 47,077 1,548 2,378 3,070 6.8 1.29
- Wattay 9.3 33,698 3,630 1,877 2,281 5.1 1.22
- Pasak 22 10,931 4,891 759 616 1.4 0.81
- Others 14.6 72,146 4,929 2,561 4,139 9.2 1.62
Hong Ke 9.5 44,173 4,631 2,900 2,594 5.8 0.89
Other areas 346.8 290,897 839 21,011 32,381 71.8 1.54
Total 412.9 498,922 1,208 31,485 45,081 100.0 1.43
BRI A > 5 —F > 5 L TR
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%= 4.1.6 RERUERNC L ORETHATE (2020 )

Upper: Pollution load (kg/day), Lower: Percentage (%)

Basin Point loads .

Total Domestic Commer- Industrial Livestock No?éggmt
cial

Hong Xeng 10,106 7,373 1,324 300 1,066 42
(100.0) (73.0) (13.1) (3.0) (10.5) 0.4)
- Nam Pasak 3,070 2,118 273 0 655 23
(100.0) (69.0) (8.9) (0.0) (21.3) (0.8)
- Wattay 2,281 1,516 303 300 154 7
(100.0) (66.5) (13.3) (13.2) (6.8) 0.2)
- Pasak 616 492 98 0 24 2
(100.0) (79.9) (16.0) (0.0) (3.9) 0.2)
- Others 4,139 3,247 649 0 232 11
(100.0) (78.4) (15.7) (0.0) (5.6) 0.3)
Hong Ke 2,594 1,988 398 0 202 7
(100.0) (76.6) (15.3) (0.0) (7.8) 0.3)
Others 32,381 13,090 2,013 1,040 15,977 260
(100.0) (40.4) (6.2) (3.2) (49.3) 0.9)
Total 45,081 22,451 3,735 1,340 17,245 310
(100.0) (49.8) (8.3) (3.0) (38.3) (0.6)

(2) 2009 Fh b 2020 FIZH T HKEEEDRR

2009 E 5 2020 FiZ BT HAKEED THIFERZE 4.1.4 12 BOD 2 /37 A—Z(Z L T/RLTW
Do 2020 FEDOKE L, TEXR] WO FHTPHIESNTWS ( TESR] &) STt
v T4y I BF U REROAREOAEBRELTZLDOTHS) |

2009 4FIZ T 2020 AR ITFIERIA TRE D EL L T %, K712 Hong Ke & Hong Xeng D[
BOIFFEREITIBNT, HE I D ZIRPEKEEEAIC X 0 RS B L, B EER &
> T%< OHAT BOD 2% 30 mg/l % Z2 T\ %, Mak Hiao JI|OHjiEEk (MP4 & TY MP5) Tl
BOD DfEA 8.5 ~8.6mg/l & 2009 4FITHAUEIE 2 5 & 72> T D, KEDOHE(IT Hong Ke &
Hong Xeng Dl TOEAL L Vientiane Industrial Park 72 & O KIFAR 72 BAFE X > 5 D ALERK D
MAZE > THI&EZ N5, 5T, Mak Hiao JI|® Fiftsi (MP6) Tld, Mak Hiao JI[D H %X
HALER2EEE L C BOD X/ 3 mg/l 2 & EF - T 5,
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T r AT e LAE— BT > F g o ik R B S
8.6
45
324
184 6.7 15.9 8.1
16.5 2.9 %(2)8 46
325 .
205 83
Mak Hiao
Hong Xeng River
Hong 38.5 304
Wattav 20.8 17.9
2.3
Hong 260 ggg 32.8
Pasak 16.2
Hong
Thona Hong Ke
3.1
8.9 1.9
5.0 Mak Hiao River

4.1.4 2009 £ 5 2020 SEICH T HKADEL TR

413 BREITERISE TS BMRE

T DOMAFE CKEREEICED Dk 4 R EANFE IV IZ > TETWD, ZThbEEEL, v
F X OKEBREE AT &< Bl 2 MEIC T2 Z &2k 0 ZHICHES O TR R
W &) —HOFRENE A L—RIRETDHZ ENHED, 22T, HEMRICESCHN, B
F OKE DFF R T SN T, B 2 P 5,

(1)

RENRMBOKREORIK & FRICEH T HHRE

(a) #MABAKBEMORK LFRDKEREIL

EHHE AR 1T D EFAKITEICEENS OGHIGEWEIC L > TOKERELL LTS, &
L2 b—va T FRRIZBWT I BITELT DRR E o> T D, BRIITREIE, i
R LE O EZ TR, & HAKEE(LOZE LV Hong Thong & Hong Pasak (23T,
BOD 8K T 20-30 mg/l Th D, T4, FERIZEVTIL, Hong Ke %5 % 5 T2l ZITHEK A
RIT, 30mgl A HKEERDZ ENTHISNTNS,

(b) HKBBADKEENDELRE

B F v ORI, WK STEKROPAKREZ LT 5 6MAPKETHL, b
1L K & < Hong Wattay, Hong Pasak 7> > Hong Xeng (227278 D 8K R, 3 & UF Hong Thong,
Hong Khoua Khao 7> & Hong Ke (227273 2 HEAKRHED Z DD RN 5330, EAE DS That
Luang {2 HIIZHEA LTV 5,
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T D OPKEEIZIE, WHNCEBHOB LR S, 2O TUEETIERWAS, fiRITH Y /I
FOMEEZELATND, T LIKIRE LTENRKEETE 2, FRRIICRE L, T
HABEOERLNRERREICHE L TW ZENRBREDORELZ 2 6N,

(2)

(c) KERZEHITORSLE

W lX 5, Hong Pasak & [F] U < itk oL DO PE/K 2 52 17 £F-> Hong Thong (X, Nong Chanh
{1 C Hong Khoua Khao & At L Hong Ke & 72 5723, SIEATE TIRIEEXE, =227 U—
FTHEBET SN TWD, 29 LIERISE, KEB(LLZKBEOERSCRBLOE S L RO
RS Z T —2DHKNBENIRND, AROKEERBEOBLENG, KB X OZE DR
KOKEOERBIFETE <Y IEROERSDZ ORI G REEE 705, BLLE
KEBREZHTOOEET R I &, BTEEOF COKBREAUETE 5K E B —53E
LTS RETHA I,

(d AZT2=FABLURELRILTOEFERR

2010 FRIZHFRAICI T 5 7 L FIS fiif 72 © QNI 4R WSP (Water and Sanitation Program) @
Rapid Assessment 28 3 S 72, AU OFRAIL, IEXKIMITIR LD DD, B F v
O b VS OFIAERER OEMRILOZ OHERFE IR LA TAE L2 b DO Th D, WO
HPDH, EZUF X VHOFETIE, K S5WUERETT 4 v 7 F s LY =2
v PEVST M LERA L TG ZE B ot LivL, ZOU5TRS| & H & SO
R ERIIC DR TWARNT E ML, $75. —hbOMlaET UREHTHY . S
MEBEKITEAR O EE MR SN TEY ., ZANKEBEEBOTER L 2> TW5D,

Fio, XM vy k- FE Y27 KT CBS (Community Based Sanitation) & 5% % Ffi L 72723, =
I L2 PSRBT 2 E s O m W&, Z LT CBS D728 O sk F o ffefr o K
EMETDHE, BT v Ui T CBS O KTt LAKREETH D LB SN,

(e) MHDHEZE

AT HEAKBEHE 2 0 T L 72 HE/KIL, That Luang ¥ HUIZ A L, & D% Na Khay {1 2 @it L |
HUIR IS REHR 53 D 26\ Mak Hiao )l &2 #%C. Mekong {illZiEWVTW D, Z 9 L7z imHIofEIC
BT 2 HAREALIEZ2 & QN B 2R B O HSCHEE K D% HAKIZ X 5/ RIZ L - T,
2020 2BV TH, AT ANEATImgl FREEBEFTHDH, LnL, ZOHFTEH That
Luang {1t &30 THON. T A BT ik A TR Y | LHFIHFHE B2 5 i H A 4
HEIBRFREITHOHTRETHA S, S HITHNIZFESA L TV % Nong Chanh, Nong Ping,
Nong Bo 3 X " Nong Tha H[FIEkTH D, ThExRAIZERBLVWE, B2 F v I
MOTHAEL TWT, Al & 72 o 722 < Ol & Rk m 2 WU 5 fERIEN & 5,

KKIRBERIZ & (T 5 A H B B SR HF O RE

(a) BREEEICKETIRBTITRERESD

IKEREE DA T2 BT BRI 2MRIZEB W T, ITEBREB OB HEEE DMKV, Ziud, #ihEb E LD
Lz BT EBRER OB E R B ORI R R, E6IIKET=2 Y 7KK
HERFE DI TH— B R T A FPEORELHEE CTH D, £7-. WREA 7 RIZEBIT 5K
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ERBREEN O 21T DR T UE, A AOREE ¥ — & LTOREES KE Loy
KR TH D,

(b) EHEEBREOLEN

A = —T U E BRI B (SIDA) % O EBRE BRI O SCRIZ &> T, EAESCEEMAZ
BOREMEEHEOREFHEIED LN TWD, LiL, INDHOE, &5 VIFRIRALH
Hil 24T 212 S 72 > COFEMHMAULT A R T A4 O E TFR KA TR, 5HINGDHE
AR RTH D,

(c) EAMLGKEEZEDEFEOLEN

BATORMAKEOERET, FIZIIARETHIEL LTS BODIZOWTHDL L, —f

1.5 mg/l ERBD TR LWERERH HDOATH D, ol ). HAEZEOMOGEEICIX, K
HWAKEL SNDHRBITE U T, SFOLRESKENED HLITEY | K0 BFEA RIS H 7T hE
E7rh, 9 LI KEEEOEMNRLETHA I,

(d) BIEBATHBEIE KU NGO £t T SRk - SABMBIDMREL L LKRE

IKERBED YT IT L < DB F T —. NGO 23 B> TW\WD, LIAD, ThbD
GBI DUV TS BARI 2 07 M 2 7R3 HE AR e BB 28 7 AE L 72\, 1K OB BRICITAE
DRI R A DB TB Y, 2O XD REEAEIIR Yy N2 ITRERRT
n—=F 2T HIZHTo > TUIARAIKRTH S,

() HEERDEBEMLO:-HDIFHBATERKRE

FRED D DIERIZ LD KEBALD L 5 72— DA XIZ K> THIEEZ SN D EDfRR DT
DITIE, Ax OFR ENEZDDTEETH D, BEICET 2 Ax OF#m E-ERICE -
T, FTREHEROBRTRN X L7205, BRETIE, — RO BN+ RmEmHIED
ZENTEDL LI REBO L2 DBBENFE L2V, Ax OFEGROMKE R & L CBUF O
DI CREEN 22RO E L 720 5 20T, R#ZET HEETIEH 52, 29 LIEER
BEWom L2 > T R&ETH 5,
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42 IKBRFEREDT-& DR

AT D F IS & HEeff - BB NS RUEICA S S | AR TIIKBREEH~ A7 —7 7 VRED T
D DOKERBTUCERIS 3w 0, ZHITI, FHEBEAEE BE, KEBEE, BEEROTZODT 7
B—=FREEND,

421 FRERFREAN

(1) FEBRR

[ 240 T BA RS Bk i Je OV 18] (The National Urban Development Strategy and Investment Plan,

NUDSIP) [J/KBREEE I~ A X —7 7 LR L 2020 44 FHE HIEHE L LT\ 5, NUDSIP OB

a ik, [7ARTFRTELWERE T 2 —%2 B L, BETLRLOTE HATESM
ZfEpft U, SUbEE-figk 2R L, BRE L ANHOBELTLbDET 5, | LTS, Z

DY Y a »razF T, A FKERS & REFE % (The Draft Urban Wastewater Strategy and
Investment Plan, UWSP) (% 2020 fEETOE Y a2 & LT [T 4R 1T, AMOMRERE L BREZFY |
Mk Z—Dr - RFERBERESE D720, FTARKOEEZFEUIATOETT O A% 12 Rif7e

TARY—ERZRET L EDOLET D, | LB RTND,

KEEEH~AZ =TT 0%, ZROOEFEY a 2% 7 CLEEOEE LW E bLT-HT 2
EIZETHHLOTRITEZRSRW, LR -o T, KvAX—7 7 ORI UWSP @ HIE(Z
HFHOET, TETFr oHOBHBEICE VW THERARELETKEREY—EXANDT7 VXA
LIZET S boLT 5,

(2) FrEIOB®

KREEEEH~ A X —7 T o OMGHlIE, B F v odfiofEhOEIcki 2k b EE L
BAMERE CTd 5 Mak Hiao NN TH D, —2OEHREREIAKE R H Y | oS DE
& F7K7% That Luang Marsh [IZJE AL TW5, LLEZZBEL, KRv2AZ—7 7 ORI BN %
UTo@y &7 5,

e Mak Hiao JIITiI RO KEREE DBLGL, 72 That Luang Marsh, Nakhai Marsh & O} Mak
Hiao JI Tl I © AR LIRREZ (R T 5.

o  HRTHEKEHE, 97245 Hong Ke, Hong Xeng IZB W CRbONIZ/AKEREZFIE L, KAEE
MOERBREZRE - JLKT 5,

o EIMAKDKEE(NDRKDFIKE /> TNDEZ T ¥ U THOEBTHEEEIZ 1 5 HHEK
DALFLZATWHEK BN OKERR 2 UG5 T 5,
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422 KEOE£KEHWEZERE

(1 KEEE/HSAKFM4Y

—RIKE IR ORI A7 (AR LEERBRAHY . D% < OETIIAKE
B/ A BT A NCBNTKORATIELKED Y T A5 F OB EZED TWD, KOMMT
BIIAKEDIEIZLLTO L) 2 sh T D,

o INHEkIE

o fZE
° T2

o REE MM K&

FHE K B & 5T 5 72 O\ FRART R M 00 4RI A BT L 7oA 5. Mak Hiao 113530
TS R I T 33 B KA AR O 15t T OV TR P OB 0 D K SR b BN Cp 5 L B 2
bid, ZOKEELHRTHZLIZE ST, BRTMNOREHOKMHAGAIREE 25, LAY
DT HEICH T B IRER O AR K ERETH B,

£ 4.2.1 T OTHBEORERRRKKEEE
Country Japan Philippines Malaysia

Parameters
Standards/Guidelines | Environmental standards for | Revised water usage and National water quality
Name and Class conservation of living classification/water quality standards

environment (Water quality criteria : Class 111

in river) : Class C

: Class C

Beneficial Use

Fishery for carp and crucian

Fishery water for the
propagation and growth of
fish and other aquatic
resources

Fishery water to protect
common and moderately
tolerant aquatic species of
economic value

BOD <5 mg/l <7 mg/l <6 mgll
DO >5 mgll >5 mgl >3 mgl
pH 6.5-8.5 6.5-8.5 5-9
SS <50 mg/l - <150 mg/l

(2) KREEVREDOER

FRICHDEBY, TOTHEICK T HREMKICHE L. BOD X 5 ~7 mgll THDH, KAEEY
AR DFE R BT 72 o 7o I BT 2R PUIE 421, oA HAIIE 422 "3 &80 ThH
Do THHOEMENS | A RFEEO AN O B TR TAERE L TWDH Z Enb
B, B, T TONKEFKEE=FY »7HEIZL > TH'fair'H 5 'very good D] TEIZE LT
W5,
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O Torelant species

Number of fish species

5 - B The other species

Bl B5 B2 B3 B4 B6 B7 B8 B9 Tolerant species: Guppy
i and Mosquitofish

Classification
good

<{-Upstream [Urban area] Downstr eam—>

Surey frequency: Eight times excepting B9. B9 is seven times since it was not
explored inJuly 2009 due to high water level.

B 421 8 BIMEAE (2009 ££—2010 ) TEHESIhI-BRAEHK

Mekong That Luang Marsh Water q\L;aI ity Izvel
; ery goo
Rive B©1)1 E=—1 Goo
Fair
Bad
© | Very bad
B10

@ Biological survey points

4.2.2 Mak Hiao JIlifEst D 7K B RE#R =X EY
S BIT, LUT ORISR AE RIS X DKERRR & KEE =2 Y & 7O EEEORR ORI B
B sHZEERLTND, KEREHIL BOD IZEo TEGICHETLHIENTELZ LRG0
éo
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T A T L— ] Bz o F v kB S
L [BOD] [NH-N]
14
Rainy Dry Rainy D Rainy Dry Rainy

Season  Season Season Ason Season Seaso Season

12

10 -

3 3 8
£ £
a =

2 26’
2

8mg/LL 4

B 423 KEEYMREIZKHKREREKTEE=F ) VTREBR L ORRKR

@) KEOBHFE

2009 4 2 H LI, SERIIKEE=2 Y 72 FEHi L T& e, TORMBETIIAEWE RV LES
BEIZOWTIEBE SR, TRIFHERRLL T Cholz, TOZEND, FHENSHET
FTHPARNERREEL KT L TR ERDND,

FRE 2 R M OFE R D OFAEAN BEITEHE B EFEO 2020 FTRHRKE <, BOD 2EDOZ
LZEIL 50.1%. 38.5% & 72> T\ 5b, s iul, AIGEMEIZTE = F v iio#fEICEk
A KEEALDR KD E 2> TWD, L7zi-> T, BOD II~vAHX —7 T BT HKE D
BEE L THED LD ENZ D,

BOD D&t HAEEIZHOWTIE, ]| 4201 [RINNTW DO EOKE FERE K OF 4.2.1~4.2.3 (Z
IRENTWD KA A DORE R 2 RX— R UL FOKE B Z2RET D,

£ 4.2.2 KEDFHE B ERE

River/Canal Stretch Water Quality Remarks
Requirements in BOD

Down-most Stretch of Mak <5 mg/l Best requirement for fishery water
Hiao River (Near Rivermouth)
Middle Stretch of Mak Hiao <8 mg/l Allowable lowest requirement for
including That Luang Marsh sustaining fishery water
Urban Drainage System: Hong 8 — 12 mg/l Expected requirement for restoration
Xeng and Hong Ke of inhabitable environment for fish

Hong Ke & Hong Xeng O#B i HE KBRS OBKKE THDL E LTH, KREIEDT-DIZ,
KE#EM EEE, SEOBIEOERILIT TR, ARTE R RoENAER TE B H/INREOK
BREZAETIAELETRETHA I, 29 LESHRENE, O TOKENE I ThHholz &
I, BELWEITIROKEREZRE TS THA I,
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423 H#REWTIO—FORLENE

KERBEAE I, MG R AW AR AR 2D ORI ERx R FERH D, 1
B RIE, =27 VT AT TR EN— FRFERTH D, AW - FAEXKRIT,
EMZEDHDEH D WTEMDFFOMRE L T AT 2 FETH 5, 1AM TOXRITIHAE
EORIRE B WVDbID b O T, Ea, HEORERILZIET,

NI~ DY > IR O Fiitdin~ Ot TR D15 KEER OO 7 1 2280V TE,
Bk % TR BB IR VR RE D B > TV %, ATE ITREM O A . e K - Wi o

FEHEEERLETHY  BREFSFTOMENH, 23Ia=7 4B EPROMB R, EHI X

D EAERELTT K DIRAIC X 2 Ne ENGEND, KREFEHO T 1t AIZ DRAEND

RELDTET £ T, $Z% < OFERRE DD > T\ D, #mPKEMAEI DR E b ZEDKRID

THH SN TWIEREE D LU E TR ES D IIITEZ T Tl REEZ7 4 —aia=

TALGOTREKL LTENTLILEND D, Lichi> T, KEEEHICEHL T, kx5l e

RN VFFBIRE 28 OB R T 7o —F 2 R T 2L ENH D,

FEROKEEHRBEICMZ T, MARIEKEHICOWTIL, 24 8RR~ X 912, 1990 £ JICA
A AT T, ADB HDZ < O KT —73 1991 05 2008 4 F T FELED T, TORKE,
BEORYIZE O THHKRED LHBUKIEN A LR2VIREEE ChENEA TS, 2H LR
KYEFEOBLFRIZE LTI, 2.4.2 B2 ~72 X 5 12879 2 1 O 7K ITE 72 & QNS SR FE T
BEARESFELTWND EB 2N, 5% & b/KESER D RTRKBEK DM A & BAFE D
REFBEHETLHHLDOTHDH, £7-. Hong Ke 72 5 TN Hong Xeng HEKXIKAMZI51F 5 4% DA T
BEOIERITONTIE, P HFHE & FHfE & S TZRAPEK Y AT LOBERNEE LU,
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43 HBEYARIZHELIRERDOLEREH

43.1 REXOHAEICEHTLIEE

EW R &1L, KEEZHETDHZODA 7 TOEEBRTHY, KELEFTRIITSEIERK
BRENEZ OGN D, WAARERAKELE YTV FZROLICEZT, ZNnbiX, K& THEh
Lz vy b7yl hORESLTL - 74—V VT AREOREEZREEZT-HDTH
50

(1) fERIRE
(@ ®IT149vI229BVLY—JEYE

Ex o F v DI EAEDEESCA T 4 A TIHEBILE T XD 7T 4 v 7 2 770 L
V=7 ¥y MZETURELEEL TV, 2T 2010 4R IZIEIEAAT LU C 5 M S AU 7= AN
E@7VFS&%U WSP DT Ey RT7TERAA Y MOWFIZL - T, IO TR S
NDIZENT-ZH DT, WI I L TH 95-99%D A 2M] 5 250 LRV is% 244 L T\ 5D 2
EWGyinotle, LB TT 4 v 7 22 7 I HRBIICE H S 30TV DARKEH 2R {E R LB 5
Th b,

(b) EfFFEE

A ORI AR TR STV T, LR & FREHEE K O 5 % JLEi5
HYAT ATH D, AHTFKENEH I TRV TOMBIOEE, EAEE, At
IR EICEAENTWS, X U 7 3RO TRERE, Gi)PEAE, (i) BREAE. (Qv)PRIFAE,
(VHERE O SN Do TD, HARTIE, B M OIRR Z G DR T2 @O SR O AL 7
R WO EE% & L C 30 LA BRI G —BICHRH ST D, LL, #Fifi= X b
W< S HITBERD T2 OESEHEOH BN O SR T OVEIED 51k E B W, HE
FEH a2 b m <, FrfSORWIFHIZITE G 22 80 TIE vy, Aok & LTI
ARECTH D,

(20 aSaz=TFTqosEWENE
(@) CBS (Community Based Sanitation)

A 2=T A DL YLV THEEE FARZLIT 5 WHIRERI & PR o P ICALEST b
5 AT, O TRV X7 2 (Decentralized Wastewater Treatment System, DEWATS)
EPFHIIL TV D, DEWATS IE, RO PRI AT LAOR I E SNDHELEDOT R LF
— % B LT TAKROFBAEIRD D5 WIFLBEKO TR TOND & A2 5TV
FTCTIAKRELET 5 &0 ) EBAMEEFF > TV D,

R 722 AT DT, TR O & 55— IR, N7 7 U 7 N Es & ik 5 Bl
HADN Y TN T L= MEEOSHE & 72 55 "R L 0B A2 RA L U, ZRRI 1S
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(3)

V. DOmERLMHEVE LT HEEE. KRR T o V2 — BB & KRB
DI L DR 2T 9 B 572 5 55 —RAE D B S D,

Ny T NT b— MEE OGS R T H D728, BIROEKITER/NETHY . £ D5
THREIRFNGRDERINTZE ETOHRTI, BRI E SN DMK OKE T 5B
W&72 v, DEWATS (X, BOD & COD @ 80~85%. Y VERMED 80%. 7 E=7 D 60%%
brET 2 2 LN TE S (HE - BORDA & EF, 5 : http://www.borda-sadc.org/ ).

KU AT KT D s gL, M VEO URLEEEE A A S R2WHERRED 2
2=T 4 ThDH, UH., B F v oA TOZ 5 U= kiak o KRB 5
MARRLTWEED, a3 2= 4 LYV TORISEME Lz, L, (DEBIE TR
RIEX T, BT 4 w7 BZ UV HEOREEMBKROE KRN ENTZD, KROaIa=7 11
SNV OFEREL V) =— AREL b, TEHTOEMAITHE LTI S, 35
W2 HBER T AT IR M Z E AL Th D720, CBS ODHHOMRLREETH 5,

L7rL. CBSIHKIRE LT, RV D =1 X = =7 ¢ BATE THIHIAN+53 FE T & 28R 38
FROFFE DO NRINTRM R OB EUCEIC T+ EERZ AT 2 N TE 5,

(b) HPEETKUOERTLA

B RO O R RNENE TN Z, TOREIL, LROITHE - LBLCRESNTEY
FIEHHEKIZ OV TR E L CTRAFLO S FHR SN TEY . 2K EELO FEER &
o TS, Fio, MiEHNO ZRPEKEMEGE R ENES) X, HERFEFHRO AR5 SN HEND
HOD, BEfFIXINTEY . ZOKKEEZE U THEMYKPZHRA L TN D,

2O LRI Z I E 2 T ZIRBEKEED D D15 /K 2048 LT, MU L ~L COr B 417 9
ZEBBZON, ERIITL - 74— T oA TIL, CBS OREFR E LT, FEhirlaeg
PEIZOWTIRET LT, ZOREHR, /B2 IEEE 2 8Ex U, JEKER OALAZTEH LT
CBS & [Afk7R 2 A T OGOk AR ET H Z LIZL 5T, Ziubh O PR S
DG K DIBRINFIRETR Z L DNy o Tz,

RPBTKRES R T L
(a) HRATKEE FRLEER

BIEOE = F v U iiDlE e A EDSGFT T, 1GKIZRAKE & HIZHKEIZ L > THk S
TWb, 29 LEAMATAKETIE, ROX IR 24 A4 TOTFKULENE 2 bND, £TH
L1Z, BEKBIC K > THRESNTIERZ R 77 v 7 U TR BHIRA ST, QLEK
ZEEHEKBICHE T A HIETH 5, AT, FTAUERSIPK R RIC R S, 7
B 2 RIS FAKLEIEE 2 b b, L7edi-> T, HEKEERIICH F9 5 £ T, HEKEN
DRBEIIYGEE S 720,

B2DEATE, WHRE XA T T, HARPBERIKEICHE SN D ERNCERIC L Y S
AR IZ R DD, FNITEE S NI AKRDIZE A EBNTHEKRTH D, BTt HEKE O
PRIT 2 FRERREOMKEZWRT Z ENTE DX I ITHFF STV D, EE TR ED 2
~AfERRE DR E 2 PR~ T 2 E N TED LI ICHF SND DN RN TH D, Z9
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LTEEEGAIC LD & BT PR BN OTUKREES 725 &0 ) Bl e 2 5 S
j‘o

(b) WEBETKIRTL

PERMD TR AT M, FREND OWSE . TAKE, TR 7Y (WWERGE) . T
JLBRHEE DN D, T DV AT N TIHIAKRDNGERY) 2 S & CIRET DML ERSH D Z L b,
M7 < TEHR S D T2 DITIXRE L 72K & 100 Veapita/day LA o kil B3 L AR (232
KEND, LER-T, RO TRV AT MI/IMMEO 2 2 2 =7 4 ITIEREY TH D,

UL UIERARDEKIZIR AT D720, L0 KREBEOWMEER A L EE T 560 H 5, 20
FRTIZIBKRE R AR DO £ TRV AL ST BRAR» ST, F72, K
AT Ko TIRWE T ofe THK L TR ~E D MERH H, ZOFRIZEBNTH, #]
IFTHEKRBEN OFEARDEELS 7225 &0 ) Friz 72z 5 X 27,

432 HEEDHEROMEAEHE

FRROBLRITHESNT, R - ZZEBICE R RET R & L TRRRREEY IR OM A5 & R
T D, RONSH SR A Z OZERI RS D AN DEER KHRBBRR X, B4R A
LXK EAHIKICX ST 5, B 4.3.1 1% Village Z & D AR FEZE 2005 4£ FRIL) KO 2020
HF(FH) ITOWTRLELDTH 5,

Year 2005 Year 2020
B 4.3.1 EXToFromid\Village CEDAARE (BRREUFA)
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EREDN S R GHIE A BARIINZ 3 DIZX T H 2 LR TE B,
(i) Hong Ke 3 XU Hong Xeng HE/KXKIEK : NN EEL TWA i<, JEFRIZZIMNE D
NAEEFHIX 238 5,
(ii) KHEBHFEHIIX : Vientiane Industrial Park }2 TY New City Development
(i)  F O HTz AR N B OVER HIEX
V5B O ED R R IL, ERRD X 5 4% PRI D O Hi b/ 32 — kIS LT, £
ZHUCHG R EZRIRT RE T D, o, K7 L—2%, ()Y AX—T T OBREE
FETHDH2020FFETE, QRMBEFEL LTYRAY—T TV EIEEFEND 10~20 112X 5
T %, BPERICE RS 5 BERITIIUL T D2 5D F A T 5,
(i) HIEHFETHD 2020 FLIE b5 S X Eid 560
(i)  BEEREE L BITHRET v T L= RNT200 (Bl v 7T 4 v 7 77 DA
AR~ G T /KE, ARG ER > & HERTUEE TP T KILER SV A T )

9 LERZICI > T, FEhir e 2 Emx R A L b ORKRETH D, Ziuk, LHIOR

PEIZIG U T, BHIC D7z o THEER 2 OB RER 2 BT CHRT O AR O R A A2 £ 2 T

WZ D EWVWIBZFIHEASNWTELDOTHD, TNEEHETDHEROLSIZRD,

(1) BERCHfH b LEO# AR AR5 AR SR S 5 KI8Tt CBS Dk
B AEET 5, HHIAIC R OO K IC OV T, B 2 OB, Elniciit 7T
AT BT REREPTRD LV BED T CEMMICITE I ORE LS X 5,

() BFAREE . ZNENOFENEENL TV D EATIERE T, FRICEBILE A JF & LT,
HERE Z ORI, EHINICITE T T 4 v 2 v REIICIEE IR ORE 21X 5,

(3) bl OB AT L OMEMIEE . 2 b EREQ)DEREEA~OXIS EFRRTH D,
—J7. HEKEEIZOW T, PR L SHILIC T T, ThafBRE LTHhRT o2 & LT,
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% 4.3.1

RS Yt 3R D AT RE 7R R B

Mak Hiao Ik

R[] 7 1 L2

B AL

HEK Xk NES ~ AKX —T7F (2020 FF) | ~=xx—75 % 10-204
Hong Ke 5 | fizk gk
LU Hong | mfriittids | oA - OB ERMIOMRA | PEKEE IR 7= 0 OHEK Bk lE
Xeng SR |y ook (LETHIL)
P KEEH
BERc T | #ERERE S A0 THHPIZA® | B SR+ CHMIPIC SRR
D5 X : CBS D% D& 5 Xk : CBS OF%E
FAHBIC R OB - x| AR OB Kk - X
Redo DVITHHEERFICE 7T 1 > 7 | BEd 2 WITHERHZ A O LA D
By DERE B3y
BRI | NI AW VIR T | S A W B BT A R
AR DRE LA Ok iE
HEK (1) B R R QLB it 5% 0D A
AIAIKEE & W TG sk | ek & A 7 D KA O ek
(BT HINIT)
(2) F7 B R ALER fie 55 0D BN
- AR % T o B SRR O R i
- PRl L AUK B U iE R DR
- fEAE TAC K B B IR bR RE D b
Al | Nong Bo, Nong Tha, Nong Chanh %5 D HE/KXIKNIZ 7% S i 72 i@ D R4
PR (LR OPAGEFNIIN 2 T BRGLIREE DR D)
BORAHIEE | T2MMS | FiAPEK
R 7 it dok VIR | KPS o Eik
DElERS KEE
BRI & LB T it C T KALERLERY DFRE & DN L T - @ E BN 15K
JLBRfii % D
D BTt | RKRPEAK
K PEAKEE DB (B C B iuid)
KB &R
SER Z WD D UMTHTERFIZ CBS & | SR A Wi d D DI R I A DR
HNIETT 4 vy 2o OFRE | bR ORE
FH (5] Hidui; KEE

SR Z Wi B WD TR I T
ST BT DORE

SRR Z R d B BT IS AR
(LAl D% E

WEREE 1 > 5 —F 23 T/

W THH

205




Za42EF ETHREE
BT F ¥ I REKZFET ERE LI L—

433 KEVIalL—YavItkHHRBROLLERE

& 43.1 125 5 ATHE 72 B PUKIZ DUV T, Hong Ke K OF Hong Xeng Wil & H L Cgtd 5, £
HHIZ, ZOMMXKIZRBWTIZ® T4 v 7 X 7720 L CBS, KRB HXIZIB W TIT K
RUEESi R L 2B 2 2 & 3B KOMHEK XD & FIiEBIZ OV TIE, KR E L TRAFZRK
BRI D ETRSANTNDTDTH D, Z 2T FOFIEIZ LY R 21T 9,

e HongKe } U Hong Xeng itk DA EM X R 28 ET 5,

o IEEWEOXERN, A HHEKIES S Mak Hiao I 0 % T% & et &R O KEIZ RIFET
2= K L i N

. S HIZBIUFT % B Nong Bo(Nong Ping B % Kk ) F3 2 U Nong Tha D@ H1Z DU T
X, BUEOBRFEOF T, BROELEELRET 52 L2 RET D,

723, Nong Ping BRFEIZ DWW TIXE = F % 143, Nong Tha BAFEIZ DUV TIEA R A DBHRSE
FDFHEZED TV D, MBAFKKEIZOW T, BFET KL E2RE L, KBS 32 KE
. K EBBREVESIERNVEIIC, B2 Fr ot v — = N e hiET b T
ETHD, Lo T, ABEITCIE, WX O T 2KEIZ, BRIV E(L LN E
WO RMHET, BistatEd b0 LT 5,

Hl Rt O 2 LA PSR, et 258 #icHE L/ 32—y a VBT L2 HWTCEE
ML=, TOREELZEA432 KOBE 4321077, S50, FRAEROMIE L AKHIRIZRT,

F7o, LEFRITHOWNTIE, 2020 £2351F 5 Hong Ke & Hong Xeng itk D/KE K HEEZE R D & |
BT AGEOBRMITG E L2, LA, 1) BERRARESCHEKEE 2RI H L7 &= X 5757k
£l 2020 FIZBWTTHISILD BOD IRENRHEV @< 202 & &2B[E LT, #Eilfg{biko X
) IR EMIEE FHWDALEE S AT A BHDHWIE, 2) A U H —t T X — LKA L B 5 LR i
RINO IR DY AT I & R VBRI 2 A B D To U AT A KV EEMHERE WD
DEZEZBND, LLENDL, MO RTRBEEEZEHT 5,

o fUBRL LR B TSR & 2 7 B AR U7 K ALER S5 (kR (L ALFR fias ) o e
o REE2 DRCRESAIS AT KO & BRI O KRR O/
Zo5h, RELE 1, 3 EPTO PR (AR L ALEE i) % . Hong Pasak, Hong Kai Keo,

Hong Ke O TR E T D, Z D 3 MERG~DOEKINE L, BERPEKE A2 ZOF FHEH L THT
IbDET D,

(1  HELHL

TAKICEET 2T _XTOE Y X —CKBRELZEET DH72ODMONOXEE & HleWGE, B
D 2020 FZ BOD TRENDKEN ENTZITENT 202 "T O THLH, s, 20
r— A IWEROBENGEDFRDOAKER L I 2L — L2 bDTH D, BAEDOKE LB LT
TRTOFTTHIEE 35 BOD OfEZ KIFIZEZ 5D E72>TND,
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(20 REE1

TAKALER SRR 2k E L. BER OGP AT L TR AREZAHGES DO TH D, Dkt
RTINS 2 HEOPT TR O P ERSEDL LN TEL LD TH D, PGk & &
BT DA E LT, PR & EAL L 72 KE 22 6 NS FE 72 I M R O AT REME 2> & JL T Hong
Pasak, Hong Kai Keo 35 X O Hong Ke @ FifiisiAs pIRE72 IR CTh 5, ALExI5:> BOD 28 30mg/l
it CoHHILaBx 5L, MG EE LTI OB A2 & & 2 b, HHEA
D 10%NFRESIND ERET D, S HIZ, Hong Watty Tld, TIGHEABIRI K OUKEHLHEIZ
AT U F v Ui LRI K DITBHREIC LY . SIBEOEKEZYEN LT D BRGITR L
PR R S E D, 2Ly I 2ab—ya OfERTIE, AAHEKKEEZFI AT 5720,
WL ER D EPRICB W TIIKE OBGEIT IR CE vy, ABRHEE Tk Tlidk, BOD HIiRfE %2
L TW5,

(3 REBE=E2

AL O TR T Tl e < . HKEORMER L OVEYLRIC IS Ul F N ENORE %2 £+ 5
HLDOThD, ZNHIE, DL BxENbER NS,

e Hong Wattay: % 1 & RIARIZ, &R DTGKZ P T 2 ERem YK AL i
ROREL ET T v SR LR TEIRET 5,

e Hong Pasak: /Ny EIX I ERE L 72 E4E S & £l 5) AL PRt % % 5% (& L it A5G 7K % AL
92,

. Hong Khoua Khao, Hong Kai Keo, Hong Ouay Louay 33 & " Hong Phone Thanh:
7R S 5 728, Hong Pasak & [RIEE72MLBEA1T 9

e Hong Thong: T CIZIFIF XM Tar 7 UV —rOHFEHITN72INTEY, 3K
O FE it 23 K #7278 . B P DANIDA A3EERR U 7= Bk sk & FIL A L,
Nong Chanh ¥ H1 0D 2 Hit | Z BEARFR LR D /K B VAL fiER 2 ek L, Z 4~k LT
B 5,

B, T LIERBEZHAT 2HEMRIRIR T L Z O & 72 2K K2 BB U726 D23,
RETH S, FIREZRKIICIE, CBS ZRET AT E#H TH L3, MatOME LT ~TE 77«
> 7 Z 7T KD A BRI LTz,

Flo, BRI ONFER S K OVKEE LI R (T OV TR, & F & E Rl 2 v b
B DFRERRZAT > L H N EOBBRICESE, HRICEKDHFE RV ICRVEMNTHL EWbhud
b AR O T & D i b 2 AUE LT,
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* 4.3.2 REBEROMME
No | Ri | HEKRE RET 1 HRE= -
1 Hong Hong Ke Major Contact aeration plant Decentralized treatment
Ke and facilities - Downstream end of Hong | system
Hong Ke - Hong Khoua Khao
Xeng - Hong Ouay Louay
area - Hong Phone Thanh
Contact aeration plant
- Downstream end of Hong
Thong
Septic tank Installation rate: 95%
2 Hong Xeng Major Contact aeration plants Decentralized treatment
facilities - Downstream end of Hong | system
Pasak - Hong Pasak
- Downstream end of Hong - Hong Kai Keo
Kai Keo
Septic tank Installation rate: 95%
3 Other Newly Major facilities -
areas expanded
built-up area | Septic tank Installation rate: 95%
4 New large Major facilities STP by the developer
scale
development Septic tank R
area
5 Rural villages | Major facilities -
Septic tank Installation rate: 95%

Note: STP, Sewage Treatment Plant

PIal—3a UORERTIEIER 433 & 4.3.2 12, 2 DOREEZ
action) & L fEC/R L7z, F72F 433 |
ZCTE O EER LI ?774/7&/7

WIS WK E E, R (No
VHROYVIab—va UEERLIFREL TS, Z
EROAREOAZHELTZHDTH D,

+E 433 17T L 912, Mak Hiao JIHOERFEIZEB W T, BRICEE L TKEIZEALL TWAEHLOD,
BERBROVT NS BOD KEIZRENAONT, 2X[HIZH7 > T BODME2EER 9 mg/l LLFTh

%o ZAUEEEIZ Mak Hiao )l TO BHREHEIEREIZ L 5 H D THSDH, —J5, Hong Ke & Hong Xeng
PEKX N T, MR 128V T, BOD 2 20 mg/l 2 %, i KAHEIX Hong Pasak i C D
31.6 mg/l L7025, (RBEEOHFTIE, REZE 1 5 Hong Ke TitumiZis i 2 KE L E RN EL
Hong Xeng @ Fifitdin Cld, MV L HITIFIER UKESLEBDREDZ GO D,
#* 4.3.3 LERBRE DFER
Outfall of Urban Drainage System Mak Hiao River
Alternatives | Hong Hong Hong Hong Ke | That Luang | Na Khay | Na Khay Rivermouth
Wattay | Pasak | Xeng Marsh Marsh Marsh
Downstream | Upstream | Downstream
End End End
Target BOD 8-12 8 5
Present 16.0 19.7 11.7 17.2 4.6 4.5 3.5 1.9
No Action 18.6 31.6 20.1 29.1 8.1 8.6 8.5 3.1
Alternative 1 11.0 9.0 10.0 8.3 5.3 6.6 7.5 2.9
Alternative 2 11.0 11.4 10.2 11.2 5.5 6.7 7.5 2.9
unit: mg/1
Present: Simulation results under the conditions in 2009

Alternative 1: Construction of contact aeration plants in the downstream ends of Hong Pasak, Hong Kai Keo and Hong Ke
Alternative 2: Installation of small-scale wastewater treatment plants and contact aeration plant

I 1 > 5 —F 2 5 T
DTHH

208



EFHREE
AL F e LRF— f

FFR[E
BT > F ¥ KRB 5B

434

BOD estimated (2020)
35.0
30.0 ’\ —&— No action —
A —l— Alternative 1
25.0 —
\/ \ —A— Alternative 2
20.0 ¢
ST \
£
~15.0 \
5.0 \
0.0 t t t
Wattay  Pasak Hong HongKe That Nakhay Nakhay Mak
d/send disend Xengd/s disend Luang u/send d/send Hiaod/s
end d/s end end

X 4.3.2 RBEIZH T 5 BOD PRIMED LLE

REEOBIRS MR ETE & £ 0 LLRE

REEICHRIERFET

RERZR1BIO2IRDRETCELTICE DD,

(@) HRE=EA1

REBEZE 1IZBWTNLE ST 72 3 FEFTO IR LA s O 2R 4.3.4 B LUK 4351
R, BEAMER(LRERRIE. DIRADUL- AR T )RR LAE . )RR, 4R DR S
Do MERRHEIL A BRIGK &4 BICEHI T 5, BAEBRIL, FOSENICH E > 7215k %Z 3 F
2 — AHZT, LRSI~ EWET 5,

MiE% DR T E X, Hong Pasak 35 X T Hong Kai Keo 73, HE/KEEIEARIZIS 1T 5 HMETH

V. HongKelX, BIfED EUR Y ROEMAFIMT 5, ZO X5 REMHFITHESL, 3EHFTO
PEfER L R i 5% O S X & . X 4.3.3~K 4.3.5 12~ 7, F7o. BEARER LR AL iRk 0O —
AR HEWT I 2 Y] 4.3.6 127”4,

® 4.3.4 REE1 (RS HEHRFHET (BAFT)
Population Wastewater BOD Sludge
Total Treated daily avg. | daily max. | in out removal volume
(m*/d) (m*/d) (mg/1) (mg/1) rate (%) | (m*/d)

Pasak 10,931 10,931 2,230 2,973 31 9 70 1.170
Hong Ke 44,173 44,173 9,012 12,016 31 9 70 4.727
Kai Keo 16,499 16,499 3,366 4,488 31 9 70 1.766
Total 71,603 71,603 14,608 19,477 7.663
R+ > 5 —F >3 Tk 209
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& 4.3.5 REBE1 ITRHEREAET EMEBERNEREROFHT)

Wastewater | Pump house& Grit chamber Contact aeration reactor
daily max. | Width | Length | Area Width | Length | Depth | No. Volume | HRT
(m’/d) (m) (m) (m’) (m) (m) (m) (m’) (hr)
Pasak 2,973 19.5 9.5 185 4.5 68.0 2.5 4 3,060 24.7
Hong Ke 12,016 79.5 9.5 755 4.5 69.0 2.5 16 | 12,420 24.8
Kai Keo 4,488 39.5 9.5 375 4.5 51.0 2.5 8 4,590 24.5
Sedimentation tank
Width | Length | Depth | No. Volume | HRT
(m) (m) (m) (m’) (hr)
Pasak 19.5 15.5 2.5 1 756 6.1
Hong Ke 79.5 15.0 2.5 1 2,981 6.0
Kai Keo 39.5 11.5 2.5 1 1,136 6.1

Vegetation pond

Width | Length | Depth | No. Area
(m) (m) (m) (m’)
Pasak 19.5 14.5 1.0 1 283
Hong Ke 79.5 14.5 1.0 1 1,153
Kai Keo 39.5 14.5 1.0 1 573
PADDY FIELD
s L
HQN
¢ X
PADDY FIELD \
< ‘ZQ'
&
PADDY FIELD
e Gl 2200 40 GO

4.3.3 Hong Pasak jiKIZ3 I+ 5 B L BV AN ER R 5% 0D F E Y
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HONG KE
INLET
PIPE
APAR“‘ENT
PADDY FIELD
El
E]
E
PADDY FIELD
APARTMENT
FUMP HOUSE &
CRIT C IBER T
CONTACT AERATION PLANT
8
£l
EU POND B
B
g
—
S
2
=]
3
5'
VEGETATION
EU POND OND
é EDIMENTATION TANK
. ‘ N N 1 om 89.5m 15.5m{ 15m

B 4.3.4 Hong Ke FRKIZ35 17 % AL 2 02 fE 3% 0D T THI ]
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PADDY FIELD

PADDY FIELD

& PADDY FIELD

4.3.5 Hong Kai Keo JiKIZ& 1T 5 EMER{E NIRRT EER

= < <

PUMP N S S
HOUSE CONTACT MEDIA CONTACT||AERATION REACTOR
OUTLET
“ ‘ 1 i ‘\ i i i i .II “‘ i - T w [ '_.>
GRIT fai i SR i ik i I —
INLET CHAMBER Ve RN AL I I Wheargiedy
Pu?:ED i' - / | gg%%mm
D PIP SEDIMENTATION
AR FEED PIPE || SED)

4.3.6 e fih B b B A0 R 3% 0D — AR AR ZE T T I

(b) HKEE2

R 4.3.6 15 L UF 4.3.7 (ITUERRE 2 ([TBWTHLIES U T2 4 O 5 JLBL > 2 T I & 4 fibii bR
IRV IR DR FE e & T, MR BRI A e KT K &% & S IZEHIT 5, FAETGIEIE,
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Gy WIS LB > 2T I LRI L RUK R iR & ©IS, ROSHENIZI £ - 12i5e & /3%
22— AHZTC, LRSS~ RIET D,

723, Hong Pasak it 31T % 40 WAl 5 AL Btz O FEAl 3 KX OV - Wik (X%, #4
BRI D, 5.7V« T4 =V T APFENHEBL TS, ZO—FIZK 437 17T, —
. T e 74—V VT 4 REOXIGIMIKTH S, Hong Pasak T iitiEds L OV, Hong Kai
Keo, Hong Khoua Khao, Hong Ouay Louay 35 < (" Hong Phone Thanh ™ 43 R LB fifi 3% (2D U
T, IR DB B LT,

F7o. ESAERRERE OMERRIT, JEAMIZ CBS L [AEET, 4.3.1(2)(a) CBS DIETHRRTWVDHH
THiETEMBEL TS, ZLTHREERLE 70%E LTEBY ., ZORERERICHT L TE, +
RIRE=ZFZ VU TPRETHY | BREREDERLTERWVIGA, KERSAET o L& — &
B B D A ORE L EET oD LT D, LnL, 22T _MEcaitEic
BViAALTND,

Hong Thong Tt 2 351F 2 $E ke L AUK B L ftisk O ik X 2 X 4.3.8 (2~ T, £72. =D
— AR RE A X, B 4.3.6 IR LTG0 L REETH D,

% 4.3.6 REXR 2 (2R DT (EFFT)

Total Name | Population | Wastewater BOD Sludge
population | of treated daily avg. | daily max. | in out removal | volume
plant (m’/d) (m’/d) (mg/H) | mg!) | rate(%) | (m*d)
1. WTP (anaerobic treatment plant)
Pasak 4254 [ T1 585 101 135 31 9 70 0.015
upstream T2 293 59 79 31 9 70 0.009
T3 182 37 49 31 9 70 0.005
T4 244 50 66 31 9 70 0.007
T5 247 50 67 31 9 70 0.007
T6 159 32 43 31 9 70 0.005
T7 98 20 26 31 9 70 0.003
T8 308 62 83 31 9 70 0.009
Total
(T2T8) 1,531 310 413 0.045
Others - 60 80 31 9 70 0.009
Sub-total
2,116 471 628 0.069
dPasak 6,677 - 3,172 647 863 31 9 70 0.095
lownstream
E:L 16,499 - 8,250 1,683 2,244 31 9 70 0.247
Khoua 16,011 - 8,006 1,633 2,177 41 12 70 0.316
Khao
Quay 7,800 | - 3,900 796 1,061 31 9 70| 0.117
Louay
Phone
Thanh 1,525 - 763 156 208 21 6 70 0.016
Sub-
52,766 26,207 5,386 7,181 0.860
Total
2. Contact aeration plant
Hong
10,342 - 10,342 2,110 2,813 31 9 70 1.107
Thong
Total 36,549 7,496 9,994 1.967
R 1 > 5 —F >3 T 213
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Wastewater | Pump house& Grit chamber Contact aeration reactor
daily max. | Width | Length | Area Width | Length | Depth | No. Volume | HRT
(m’/d) (m) (m) (m’) (m) (m) (m) (m’) (hr)
%(l)ng 2813 | 195 9.5 185 45| 645 2.5 41 2903 | 248
ong
Sedimentation tank
Width | Length | Depth | No. Volume | HRT
(m) (m) (m) (m’) (hr)
Hong 19.5 14.5 2.5 1 707 6.0
Thong
Vegetation pond
Width | Length | Depth | No. Area
(m) (m) (m) (m’)
Hong
Thong 19.5 14.5 1.0 1 283
214 WER B A > 5 —F 23 T
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Y NONG CHANH MARSH

T
CONTACT AERATION PLANT
105.0m
{D.Om B65.0m 15.0m 15.0m|
PUMP HOUSE & LA, Q—
GRIT CHAMBER :
[~ T AERATON L0 Hon
T i /’ Od‘ N SCAE
\ L&Y B SEDIMENTATION TANK S YEGRTATION
W <«— HONG KHOUA KHAO -

NG

B 4.3.8 Nong Chanh j&3h(=35 1+ 2 EMER L BUK IR RE fERR D FE R

(2) BREREXBEOHF

2 DOMRBERICHET Dk @R E M, F4720 OMFFEEN AR L, TOfEER 43.8 1
LT, Tk, EREM, MEREHEEN S GICRBR 10T REL< 25,

REBR | Ol B MiE, LHEEAREEEMRICIELATE L T2)2 RiAA TS, V% 2
Tl KEIBW OB 5 U fisk 12N % C Hong Thong it fir 0D 2 il e LR /K B8 v+ L b 5
R 7 RIAATZ,

MERFEEEE HIC oWV TR, R 11, Bl L AU it 55t O3B iR I 2 4R 2 FESRTH TR AL B T
ZRIAZ, UBER 2 TiE, M5 AERRER & AR L RUK IS ERERR > S FE T D75 B S
F ORI A ERR O TEEAIZ 230 5 BERARVEZ FIA AT,

*® 4.3.8 BRERICRIBEER

Construction Cost (Mil. US$) O&M Cost (Mil. US$) per year
Decentral- Contact Total Decentral- Contact Total
ized aeration ized aeration
system system
Alternative 1 - 21.86 21.86 - 0.17 0.17
Alternative 2 14.65 3.07 17.72 0.01 0.03 0.04

BRI B 1 2 BT B O S TRW =D, BEMARMBESITI TE 20V, o 7.
Tl FOFEHESRT DL, EREAENNAETLZ LI VREETHD ERESND,
Lo T, BEREICOVWTIISNED RF—IZ L AT X ThA A9, )7, S
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TV T, RICTHERE (HXRE) ICL AL LTGROV TOABEBKR UZ ORIL
MWD 58— v F—VHLFO L5 Th 2,

® 4.3.9 BRERICHRIVEARNR | #FEH-Y OHRFEERDLLE

O&M Cost for 1 % of Total Income for
month (KIP) O&M Cost
Alternative 1 9,120 0.18
Alternative 2 4,160 0.08

(Note)

Median of total monthly income of household in urban area: 5,000,000 KIP (Source: Pre-F/S of this Study)

O&M cost of Alternative 1: US$ 0.17 million per year

Population in the drainage basins of the facilities in Alternative 1: 72,000 persons

O&M cost of Alternative 2: US$ 0.04 million per year

Population in the drainage basins of the facilities in Alternative 2: 37,000 persons

Average household size in Urban Area: 5.8 (Source: National Statistical Center, Lao Expenditure and Consumption Survey

2002/03. 2004)

9,120 (KIP/household/month) = 1.14 (US$//household/month) = 0.17 (US$ million) + (72,000 + 5.8) (households) +~ 12

(months)

4,160 (KIP/household/month) = 0.52 (US$//household/month) = 0.04 (US$ million) + (37,000 + 5.8) (households) + 12

(months)

HERIZ IV T T O SHAFTRBEH DO N F~— 27 & LT, KEIXFTASFTED 4%, TKiE

T 1%E s, & ZAT, WSP T L 5H-Rapid Assessment of Household Sanitation Services in

Vientiane City”|Z XAUiE, 1 H#H 72 VRFTIHO 035%% A L OB S HZ - T D
(5.2.6(ZM) . Lzhio T, 1 HiH 72 OIFKONELEe: (HEFRFEEE) L F A LOTGIES]

R EEHDOAFHI, Alternative 1 T 0.53% (= 0.18% + 0.35%). Alternative 2 C 0.43% (= 0.08% +

035%) & 72 %, PKDIEE D (HERFFEE) L b LOTEIROS X x B & A7 Lo,

Alternative 1 KON 2 & HITHHFE 2 BOUZ 0 IS L m[RE EHEE S D,

(3) HREBERIZRIEFER

HERFT ORI Z LT ORI T, TS L AR 2 2 6 0 F v U ifiOKERBIUE O i 2
ELTIRET D, S abhiaxid, SR ONKE 2 LERXKE TS 5 Z &Rk, 7
O - MERFEEINE S Th D, RELITS MR TS IUL, SR oK T L IZ & -
T—HEBICAFIET 2 AKE DAL LIS b 2 HAT Z E N TE D,
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(3) MEFFERE - SEERE

=

O K

(4) MEFFREBE - SERO R G M

MERFEELICREBR 2 229

PRI LR IR 1 & bk, S
PR AR B - EIRA S TH D
D, BEEDPHA D Z LI R EHDH
M4 %

(5) KEREE~ DR

WLERS O PR B KENSE L, B
W OKREITEEE SN

O PRI X &R DT - TOKEN
S D

(6) FFRITHI % itk

Erh 2 A 1, O A S L
5128, BHICHOITEGGZ LT
BIKEHRD

O : #EFFEHENES TH Y, hoKE
IRWICZEMOKEEEO N B B 72D, ke

WZBWTH R ORI A O E e
T BB vl RE

(7) {L DB - KBS~ Bl

IR O/ MEBALEL R & LT

O : Bl LM ITAREE 1 L [RIEL,

BURD LB - SRR ISR MEMA O (BT AT AEE | 5 0PEX(CBS 38 L OV SBS # &10)
7oA D BRRE ISR AT R) D AR D ME: S L O RIS
U,
(8) T DA NIRRA~OBITEZBRR LT, TAEME | O : LpEEIC BB T
iz D T O THhHIUE, BT | &5,
BRI OEHOBN DI FE LR D
e il B CIHBAPE TR BUR CIIEAIPED B

1E: O; LB fr

BB ZORBERICEIT DKE TR R ZRKICHIL, BHHE, dRgkz i O,
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Mak Hiao River
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Alternative 1

Treatment Facilities (Newly constructed)

B Contact Aeration Plants
1.Location
- Downstream end of Hong Pasak
- Downstream end of Hong Kai Keo
- Downstream end of Hong Ke
2. Capacity (daily average)
- Hong Pasak  ( 2,230 m3/day)
- Hong Ke ( 9,010 m3/day)
- Hong Kai Keo ( 3,370 m*/day)

LEGEND

. Contact Aeration Plant

LOCATION MAP

10.2

Hong Xeng

09)] ley] SuoH

Hong Wattay
Hong Pasak

Unit: mg/I

That Luang

KenoT AenQ SuoH
yuey] suoyd SuoH

BOD VARIATION

Pros and Cons

B Pros
- Best option for reduction of pollution load at
downstream end of Hong Pasak and Hong Ke

B Cons
- Construction and O&M cost is higher than Alternative
2
- Water environment from the pollution source to the
STPs is not improved (drainage channels in the basin
remains untreated).

Construction Cost

US$ 21.9 mil.

O&M Cost
US$ 0.17 mil. per year

Pop. in the drainage basins of the

facilities

Approx. 72,000 persons

4.3.10 REE1

DHRE
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L1 > 5 —F >3 T

INTHH



FHREE SR EF
T I e L P BT F + KR K G A

Alternative 2

Treatment Facilities (Newly constructed)

B WTP (capacity, daily average)

- Hong Pasak (1,120 m*/day)
- Hong Kai Keo (1,680 m*/day)
- HongKhoua Khao (1,630 m’/day)
- Hong Ouay Louay  ( 800 m’/day)
- Hong Phone Thanh (160 m’ /day)

Hong Xeng

B Contact Aeration Plant
(capacity, daily average)
- Hong Thong (neighboring area of
Nong Chanh Marsh) (2,110 m*/day)

LEGEND
- Contact Aeration Plant

WTP (anaerobic treatment ) area

Hong Xeng 104

That Luang

09)] Iey] SuoH

Hong Wattay

X<
o
0
o

o
]
<
(<}

oy

Hong Ke

Unit: mg/I

Aeno AenQ 3uoH
yuey | auoqci Buoy

BOD VARIATION

Pros and Cons Construction Cost

B Pros US$ 17.7 mil.

- Sanitation condition in the communities and water

§nvironment of the drainage channels in the basin are O&M Cost

improved. -

- Construction and O&M cost is lower than that of
Alternative 2

US$ 0.04 mil. year

Pop. in the drainage basins of the
B Cons facilities

- BOD is relatively higher than that of Alternative 1. Approx. 37,000 people

4.3.11 KEE20DHE
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44 KBREEEIRZ—T5v

441 TARAE—TS5 2 DIER
4.2 85 O K BREE R FRIG Tk 72 K 9 BAF A KRR A TR T A 1 DI IR A AR T S a —F
VETH D, BMEHT 7 a—F T FOMENEGEN 5,

o HEEMIRIE. AW RERES L CIEEMAE A RAT D,

o HFFREMAEGT. HAORE - BHICEET ST _RTONEEREEBIMSE5,

. i 2 ODFEOFEESLEN L ALK OKESEE TEXNGHET D,

L7eRo T, vAZ—=7"F %, (OVEEDXIKR, G)IEHREOEMH, (i)REZETD 3 2Oa K
— 2y Mg ens, FRIZZASDa Ly R—2r FOROBGRE ~T LD TH 5,

Setting-up the legal system to properly
manage sanitation in individual houses and
buildings and wastewater treatment facilities
against industrial effluents

Vd
Structural Improvement N Institutional and Legal
on Water Environment N Improvement

vV

Request to monitor water
quality improvement effects

zgafd;rgr?evxtaisr:ewater 7 ZS Improvement needs on Public opinion raisin ‘7

gen . domestic sanitation and op 9

community/drainage water quality of public on environmental

system guaity ot p conservation Disclosure of water
water body quality status

=  Enhancement of Environmental Awareness
= Knowledge Building in Domestic and Public Sanitation

Environmental Education

B 4.4.1 YRE—FS50D 320V R—R FOHEEER
442 BEYICLSKEEREE

(1 HEOHZ

(43 BEYRRICRDIREBREOLBRBRE) TR 7= Lo, AKERBESCER R 1L 22 /A - B
A EZE L CTRET D, MO E, KEEUEOHEDXIR 2 R —F 2 MITED
LolcELwond,
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Mak Hiao )|t R 7 L — A
PRI | /BRI ~AX—T5 Q004) | ~AZ—TF % 10-204F
Hong Ke 35 | FKHEAK
LU Hong | mermmitids | dokBmO 7= 0 EEHOR | JEKEENHIRO 7= OHK
Xeng 9K | ropkss | & EWETHNI)
P KEEH
BERc Tt | #ERERR S AR+ TR | AR S AR 145 C I A
RO I D Xk . CBS OF%iE | #D H % Xk : CBS Ok
B R OB - 7 | ARSI OB X TR
BRZWED D WVITHERFCE Y | 2B D WOI3HrER A& 0
TFA TR DB D E
BATE | SIS D VISRt | SRS D WVILETERIC A O
TT BT DERE bl o E
PEAK 45 BB AL fi % 0D A
- AR & N o BB Sy LR O RR i
- PR L AK B U iE R DR
- WA AT L B BRI e RE D 3L
FErFiE o> | Nong Bo, Nong Tha, Nong Chanh 25D HE/K KIS NIZ 7% S 7= T b
R4 ORA(EFROBAKFEFZIN 2 T B AR LRSBE DR E)
BORAHIRE | T2MMs | FikdEK
PR Hhgl VIR | KPS O Hik
A% KEE B
B FE b T R C P KL R DR E & DT T - EEWfE B
(25 K LB i 5% 0D 35\
Z DAth, BT | RKRPEAK
K PEAKEE DB (W3 C oY)
KEE
NI Z W& B LB I SEER Z W d B DI IS A OF
CBSHHWNItE7TT 4 v 2 | Bk ORE
VI DORE
FH (5] Hidui; KEE
SEREZ WD HUNTETER T | SRR 2D B DRI AR
TT AT BT DRE LA DR E
(@) FIKBEK

R BB FE 1 X 2 3 T 7 AR T 2R U 72 KA S D WD TR PR B O BT R £ 7
(TBEAF D YK DB % PR R IR OBEENEIZ LTz 8 » TEMT 5.,

Hong Ke 35 2 OY Hong Xeng OHEAKIRIZ OWTIL, HAEMEZRE L, BEFTH S 2020 4
FTITHOKIT T 2Kk S L Toigzm ESE 5, 20X 9 2RI, Nam Pasak @
Nong Bo #ZHl, Hon Wattay @ Nong Douang ¥, Hong Xeng ® Nong Tha IZ.Hl, Hong Ke ®
Nong Chanh #2172 EMRH1F Hivd, H72AIZ Hong Xeng HEZK Xk CoORBRIZ L 5 & Jitlk
N O H DRI K BT #:(0.5m DO /KEEH AR M) L, A Tt D 2 Rtk A K /7 70
' — 2 % 90m’/s 7> DRIy D 42m’/s ITARI S ¥ AR A H - T B,
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(b) FERHMREROBKEER

CBS IZ UJR & FREHEHEK O WE 2% P AN D72, a2 2=7 « OfFAELE L JKEICBT
DRMMKDOKEBBFBCRE IR ZE 6T, G, © 7T 4 v 7 27T LIRODAZZT
AV, FREHEHEAK IR S I B IR S D, am%%gﬂtf%4y7&yﬁ%t
SR X 2 =7 0 O M VFEOREARRE OFEMIRIIZ X D CBS 3% & O MM b 3%
TLRHNE D008 DIEAFT 2, Thbb, ®ETUTIC Téam®ﬁ&%ﬁ%%
HE, EIEMMUVERLRWEIISEBEIEKRT S 2 2=7 ¢ TCO@EMN, FIHFEDO=
— R > TAL—=RZZIT AN TS L) THDH, £72. CBS DEEDT=HDHHD
Rt . W RICHIT T2 REREER L 72> T D, BIEDOE T ~OFAERE O mE VO FRER
WA RLAHERY . CBS REDMLEMILX b TR,

v TFT 4y 2T OE D LicRER R ESE D20, BARTIIAIHEREBT S,
B ORI LR & RIEMEHK 25220 AL DD, BRRUCE N RBETH D, Leii> T %
KN & OFFRRIEIC EF L72BRIIE, BFREOFHER LoDl 2 EAT S TH
59

S BT, KRIBLPRFEH DT A KIRO BRETICE R R B2 MIT T 720, £ O Fifthiu/aun L
F LIHPNTIH KSR & ik %,

(c) BFiRoBKER

JERHIXAI 1T D FIEDFAELE D 7202 bk & [FARRD HIETBRF R TIZ® 7T 1 v 7 2>
7 B L, PRI AR 2 RET 5 Z LR S D,

(d) BRFEHORREE

Al DOFAFIRHIO H T, Nam Pasak @ Nong Bo {11, Hong Xeng ® Nong Tha {1 Ci%, ¥RH
EEUHRRET T Y27 FAFHE STV D, TR LORFERIIC SN TR, BAFEHERD S O
PERD 7o B & L BT, FIRN» L Sh 20K LT, kA L TVl
KRR DR B Z M D RETH D,

(e) HEKERDKRZERE

PR OKE 2t 5720, JEKEOTERRILE AR OEmTREMEZBIZR L, RO X 572
MRz FERT D, SHIC, KEBENICAELEXL TOHAERTERRY fREL, 260D
FALTER S ATIANC IR 2,

e Hong Wattay: @i DVHKZHEH T 2 BERGIC, B F v iipd LR TE
TR L0 Pk s 2 s il S H 5,

e Hong Pasak: /Ny &I XFIZRRE L 72 B0EEE & il 5 LB AR 2 B I L i AT 7K 22 AL
I 5,

. Hong Khoua Khao, Hong Ouay Louay, Hong Phone Thanh, Hong Kai Keo: +4772
HHIAN S 572, Hong Pasak & [RIEE72LEE 2 IERAT 9, foik’ Z S OHEK
[ZOWTIE, BIHFHAEIC Jhuid, AL X2 BRE LR RO b D 2 &
5. +n 726% 2 U 2 ZIEEIZIEDWT, W@ R T+ 2,
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(2) =RREICHE--THEER

WS & 2 KBRBEYGE R T Ik, AR LIRS L Bk, ¥ T T 4 v H s K
B T D, R 4.4.2 (D, HERFFERO S EI%&&DOéﬁ%&IE& A% 48T TV
B BT & 8 5 ALRHGRE & KB (MR 6T TR b BB T B, 5T, 7
T AT BT ONTUITA RT A 72 EIERIEORENBEEORETH 5,

& 4.42 BEMROBREEH E ELRE

R X BT S E MR O EEEE
AT BT

ERTES LM BAIER | £ 7 v b Ex s F oy i HRRERAOWE
/VNUDAA /VUDAA

CTT A VI R - ROTEE | R ROTES | RIRO D OERIE DK

[

IR LR Bk v Fy i v Fy i Jii e e 1 2 FH oD i

/VUDAA /VUDAA

S b, EIROREEY R 2 MR ICEZ T 5 72O T ORICHET NS TH 5,

o WGTHAKME R DR E IR, KEIRIDOZR 6T TR FBE. BURBEBI O
B LFAT 5,

o BTTAvIHUIOREEABRESEDL L BBETHLN, AU L lOED D,
fli TPV HMTHT Y — 2 By FERBETHHAICH D, S TRTTAT 4 v 7 WO
WKITIDYT T 4 7B TNERTHLIN, TFANIUIRWBIC ST AT ¢ v 7 8
mEAVD Z EICWEEEEA S S, £, 2 A MR TIEBRO L A-OETT 4 v
JELYLIADTTAT 4 7 WEERSCHIRRFHT 300USD)TH B, BHD
HHRORBTORER L 25, WThy A DRENERT 5 b0 L Bbhb,

o IO ORFRDOMERFE BRI ICER T 5 720121%, YK, BT — 2,

R B DRFR DT — Z D3EE STV D GIS DR AR K T 2,

o BRx7p R —X° NGO (T X 2 /KEREEM LISE 2R T 2720, RIE-flt o ¥ —2Rr
L. BORFHERE &0 75 LM ORER X v b T — /233 2=k — g v AT
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(8) HKEMOKEAUEICET 5% - ENRRBEN B E
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P, HRAKEEOWEDTZDIZIINEL D, Lizn- T, ABRESERIGIL, ko X
BT TEZLD T ENHkD,

251 Beb - I E(2020 4F B %)

KBRS U CHRGICHE A ATRE 72 BGER A . i DTG EZ 72 Hong Pasak % 1 ¢¢ Hong Xeng,
Hong Thong % % 1¢ Hong Ke IZFEi S HXE ThDH, A7 TFEE LTUL, HEKEIRWIZ
RXE T D MMEE LG I WBRERY T D, S BT Hong Thong D HY 1 DK KLY & M B
Thd, k. MHAFNEHRIT. CBS/SBS LHEOFA - x>, P THEAIZLD
HALEOFEXRR S T 5,

2 2 BrRE . RHABH (2020 £ELLE)

A SCGEFT B SE A% . BEAF T O E LT O LRI Ko T BRI ORTEK D AKE
TS BICHE(LT D EMEE SH1LD, Hong Xeng X° Hong Ke D fc Rt il N AKMLERS 2 7% 45
EMEBEZLND, WWFBEEL TV D A TIRHAEI T L, 2o A TR
WBREREZ HIfF CX A Th A D, Flo. T 9 LI ALK, MRFEERES R &, Tl
FHET DN FNT K0 AE DA E U 7 75 FE O K ISR LTl oD TE K 0 dassh Bns ks
TELZLEOHMICEIVHETEL R THD, LIeRo T, AvAZ—TF U TREL
TR WIEE & EES | KEUGERZ O DL LNk D Ll a g, ZoOEERELL
TR T,

Artificial Wetlands

(WWF)
Source: WWF
B 4.4.2 WF 12EIC & 5 AR EEE
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That Luang {2 #1272 232 AR WL AN TOKKER Y hT—7

v
AR HEKEE (A - EAFEA)

KRN DK DFHIZEL
HARDBIR ST ARPRAT D Z LD | REHEINT & 2R
TERIC & - TOKED R BT 5,
KAL), & <UTHREDPKBICRE > TRS,

K DFRADNEZ . HARDHPRAT D2, KEITELT D,
F5HIX T Hong Xeng <° That Luang I EI 95,

KE KR

MRz CIRWEEOR | i OWEAL « FHIOIERIT - T, PKERO
KA KEFEHOZ 2 SIS L EET 5,

REIMCERRG: 2T > 7712020 4E B 1) *

WA & 5 ik o | - PN

DFRE () KEBEIBDICENENDEFTCRELZUWETX 5,
PR L AR B LR | - BN

DFRE (1) HrEofisicli 2 KESREICR R A RIETE 5,

EHISEERIE: 2T v 7 11 (2020 sELLRE) *
B OA TP EF] | - F:

L 7= FAKAVER i 3% D% HHKCE Yo CAKBE WSS S V2K E & BT

(Hong Ke 35 1. OY Hong e QY B = W e R

Xeng O i) REOFHIL, Tl (That Luang & Na Khay)?
e, AEMSHEEOLRES L2 5

M

EHGERE: X7 v 7 I (2020 £ LUEH> > E BTG O R M L % §i#e)
TIKIE A Tl O R i : GRS
TAKERSG Ok B FPRAEDLIEDNE D k| T ORERO+53 72 BLR
SINTE S E 2 THRFT 2 BN H 5
PEKBENICHR DB T 203, xR E L5 357
WOl THEZREBELTRTE D)

B 4.4.3 KBREOTRRD 5E 2 F-h REIDKREEHEE

RERE A > % —F >3 T 227
W THH



Za42EF ETHREE
BT F ¥ I REKZFET ERE LI L—

5 3 BrPE - REAGTEGE 2 BRRELIRE)

552 BEPERE TR, TKERKDKIANMIER L, A3 FKICHER DR TV 2R WREE O A B &
WET DD, BRMOBEITEFT 5, M FOBRERIT, JIKBRROEN TR S,
TIREAREIRNS DKWL LIRS FAKRERET D, —MRIC, BHE RO LEEFTI,
FRkAR S T ERET D, O LIEHRIE, BEOTKETRELRLIFTRTHLM™, H 1K
PETOSBAULEE 5 F<HEREEL ., 2B TALRMATRMSND & LAZDOEMT
EHEKCIRBE DS R & AL 72 Ml D 2 IREE KR D YGEZ 1TV, 5 ABRR IZ 5 £ < BT Tw
SHE., SHITTIERT 28 COHEKUIL SR E L | ZRBBEEZLE LT 5720,
BURAT 2B £ 2 T+ e it o b Lo, BRIRENRRENLENE TH D,

(b) HEKEMRADKRERECEHT R - PHAMBRERRE

AR CIE, AKERBEEUGEICE L, 2020 4 B O & 2 LSO KR 722845 o 1 ME % 52
RULTZMN, 22T, 2020 -0 BAEEEERZ A1) 72 BB 72 B el 2 42 2 3 5,

FETHAEZ T T, KEHLRROY a v r—A L7~ BICHROBHNHIRF T,
TROT 7 & AP E\ Hong Pasak D f; EFEBIZIVT, AREHFHA THEM L 727 L F/SHE
ReWFEFx T, BRI M vay b Tav=y MEFEBTH, THUTITRO L 5 ezt &

OBRBESCGER R A NAR B D T 5 DONE Y ThH A D, i L b I L7z e, K

BUENRITIRICA X THLNERDTHA I,

o IFx BEVRENICALIET % Pakpasak Technical College MDF/AERD LR L MEBEKZ x5 L LTz
SBS(School Based Sanitation) ™ %

o AR R DHEHEKOBUK Z %G & LT IRV OISR E & 8 5 L iiak O % iE

o UEKRNZTIHWTKEELRIE & R TRhBEREM 217V, TROBOOY 21815

S BT, ZTDOHBITIT LV F/SHRIXH XV Tt Hong Pasak, 35 X Uf Hong Khoua Khao ~®
X RALHE & Hong Thong DK LR DR A FEMi+ 5, ZHHOXRT, mbiGgnitE

ATEHEKEECTORBEENERS N D Z L2/ 5b, B, ZHOFRRE & 217 KE
T=4 Y 27 ERIRIATANIATV, SRR OB ERR 2 B £ 2 Ty xRz et L.

i 5 AL B at O W BEVE DR, AR O FREMEF 2 EET 5, ORI, A RO
AR L. FEEHEZ BRIC, DIRFEHRHERRIZHRT L5582, €=U o 7iG@oHh
Mo, o TN ZETHD, ZH LIeh#aH LT, LER/NROSEZITV, Wi
F AT T 2 H == MCHFEEZ G DTS Tl A E> T <,

Dip b b, KEBREUGEDLBEE & 72 5 Th 5 9 Hong Pasak O i 5 ALBE S % & Hong
Thong D FEMGFRIL UK BEELHERR I OWTIL, MBS 21T I & TH A9, Lol fil
DA KIFAZ DWW T, I 2Rl E L R L, C/P & ik b, i 7 dt &t
SEL T, EREANISIR DA D X TV RETH D, Z ORISR O BRI 7o N
TROERBY TH S,

e WREA IZXLTE=HX Y T OXMRT 4 —/L KE LT, HEKBEOKEREZEKFEL.
KEET=H ) o T OHEMBITIEZITO . WM ERA 2 /REZR L~V EMFRE 5,
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FOT A RAELRF: & & HIT, @SR SN OFRMN 72 7k, Bl 2 13hEAE TEFEIZ XD
KEUGEZBIMFER E U TEMT 5, Z4UTiX, Hong Pasak & Hong Thong LA DHEK
T, ZOHEAEELHET XETHA I,

o LECKRMMSAIEE ORI Z AV LT25A . T A AT HENE T RE 72 %R T3 R
JEMRSIRN D Z & Ll L, fEEME RO E H OHIBIC H %82 %,

o RRZETH D Hong Wattay D ERGHZXIT HATBHREIZ DWW T, HANHISHR ik 2,

o CHTABHFHUE TH 5 Nong Ping Hi[X, Nong Tha HIX D BHF I LT, FAEMN R L T
WHBAFERATE U LSRN E W KBERMEZTZ LT E0E D ZoHMES
w, CP Lt+akatd 5,

O LeiEB 2l E A T, A & O BRPER 2B H 2 B L2 bOBRETH D,

& 4.4.3 HKBEDKERED-HDIEH - hHADERFE IR & E

e FIRE R W4 A —9H) # (10 H—4 H)
2011/2012 RREHRI DK E REUEET#OMETR LW REBLRDOFEARFA - xt 5k
C/P BB & DIk TR BRI )5 B F R
2012/2013 Hong Pasak _E 3t D /K'E BIHFREIC S FISB LD s K0 AR R
D/D
2013/2014 Hong Pasak it D KE B KEE=2V 7, 5l | AL
F/ISB XU'D/D
Hong Thong D /KB bzt > | MLOPEKES TOX AR
F/S
2014/2015 Hong Thong /K Btz D& | Hong Thong DK LMiF% D | Hong Thong 7K 4L it ik E %
= D/D (Nong Chanh i #171 5)
2015/2016 KEE=2V 7 OFE zE | HEPKEORE L RED | WIEANROE & KEE=4
to LT, xR %&FEhET <X Pk 5t : Hong Pasak Tiit. Hong | U > 72X BHEFE
2020/2021 W LY kR O®BEFR LY | Khoua Khao, Hong Kai Keo,
F it Hong Ouay Louay, Hong Phone
Thanh

TS OREYNC L2 /KERERESCERTEICE LT, JKBOEHE L LToE U F ¥ ik
FOBMREBE O PHRB LOAWNBERIZR O TR Y . WA TEMRRFEL, P —%0D
X - MADBRELRFERZICAT ENHTE 5, TROEERHETDLROEIITMRD,
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RE. WEEW RIS D HEFFE BB OV R, HREAHEOFANC X 0K 2T 5
M E RS B MBI 51300, B F Y HiOMBAGEBET L HELH . S HIT
HIRERPOEM LN T 255G TH, fOMBNLH 5 —EREOME&EZ T kLD
D95,

443 EHIEERREE

(1)  KBRFEEBITHMDENDOERR

Ay = —7 v EBEBE % W A (SIDA) X, % @ & ¥} "Project Document, Strengthening
Environmental Management Project Phase 11", May 2005 (23 C & {E& D HERI 23145 7o BR BT FRIE
JERESI D3R WNER ZLL RO KO IHRfi L TV D

o ZOMMEAN SRR BREEE A FEM T E D K O ITATEE AN 3HE T & DG -

NGAY AR

o I i L BICBREEHIZOWTORRN N ELEIZEN

o ERETEPLITIR DM DOHEIRD 5T

o  WMEIHBHARLETHD

o TRBMOBEE N DI

W

AEED 2.6 $AEEHIE) OFEICB VT, ELOEEZERHR L T DOFEMBES) OMEZR T
bz, FEERIIUTOLI > IcEFL DB,

(a) REEEISHHDEFIERRE

INETOE A, BB SCRIT K 0 MRk B M OBR B2 BEE 1L OB 1375 SR I T i
TE TS, MRICOWTIIETO WML & FES OBRBEFBEICRHE T~ S A T4 T
Bo AR BRRESSCEERBANC OV T HURENTE T LIz F TR 72 KRB &2 fFo
WIS D, AL, EARRESCEE BRI A2 2 RAIZ I 5 72D O FEHHi Rl <> 7 A
N7 A4 OGN EEN TN D,

EHIT, EAREETEEOEF 2SI L CTHAAN R TIER SN S, £O7), @
— RADNRESN, ETT5HZENRRNEEE 2o TS, HlzIE, FiADKEIELE (BOD)
X T v T ORNIKORPUZHR L TRV LN DO TH D, AKIROEBEIZFHERE
RKEDOBRIZIEADNT LY ZY e KERELRET DLERH A 9,

S b7 DEH DLENEIZ O W TEFHFM 2 %125 LT D,

(b) FHLBREBEGAMOFRE

TRTOBREREIT. HEFICRoNTETHEE NBIZBWTHRTEbOERE & RS 21U
RHRNEFRELTND, HOIRFHMEEICBWTTERRO LN TH, LT LBELCHON
BLFHEETRDO LN D LIFR D 72U,
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(2)

BREEORREIESS 30 2Tl TBUMI (ZBE9 DRAAITE, PR, REOZO OISR K
REVROIGE & RfFaaite) é’i?}éﬁ‘%ﬁl (RGBS OB A RET S, | LHEL
TW5, BRETRS %/\izoosﬁ_ujémto WESFEORICT vy =7 M350 Tk R
VIR ENT, REFEOREIC L THEL RO EET/EEEE T 5 L. Bk

RBBETH D,

MBI THLZ LB ELMETH D, %E@Eﬁiﬁibii_@%ﬁ%a‘%ibﬁ@f’ (2 IR
AMEL LTH, Bl L7z EROIBE 2N L3 L 1S OFIFRTZ OICHLE S D D TIEZRw,
£l BEOTOD ANMBE RO EAFHECREL & L7 1 7 7A%%ﬂiﬁ‘5%§i))%éo

€ BMEF7IO—FOBEH

THREAMORNRIMERSBIMNZ L > Th L REMTESN D Z RS 503, Mtk sh
IR CEIRZEAT DI EET 5, BEELEREFRPIVAFLLTIRDZ LICK
STHRPEBRLEHEFL®EOD ZENPARARTH S, ERITHMNITEH DT E TR E HEZ
WHIEWTEDLMNHETHD,

RA/HA R4 0D oG5B BORE

BB T DBAF O DAL R, T A BT A 2N T, KEREEEIZ) 2 DB
DEMRENNZHE L TTRICE LD TH D, BUKER O — kA9 7275 Eh| _B'Q?“Zo HDOITHANE
LTSN ~ETHY, BUFHEBOIEE) T H e b OCERLAEEDTHEENZ 2025 D
bOIFTEFTHA FTA L LTEHINDINETHD,

* 4.4.5 BREBRHIRERAU/-HAFSA DA =a—

Specialized Field / Objective Items to be Developed Main Contents Responsible
(0) General o Regulation on » Easy access to water environmental > WREA
¢ To support the environmental information

implementation of the water information disclosure » Annual report on water environment
environment management » Water environment database

o (Expansion of the » (Expansion of the fund) » EPF
Environment Protection
Fund)

o Guideline on training » Clarify requirements to posts » Prime
master plan on technical |» Career build-up model Minister‘s
staffs in government Office
officials

(1) Water Quality Monitoring |e Regulation on water » Periodical monitoring » WREA
¢ Basic data of water quality in | quality monitoring » Linkage between DOE-WREA and
the target area should be WREO
collected and accumulated by » Linkage between WREA and DI-MIC
Lao engineers themselves, » Clarify the responsibility of WREA
which will be the basis for Lab
the management and » Water quality database
planning. » Disclosure of the data
¢ Water quality monitoring e Guideline on water » Monitoring method > WREA
network system (WQMNYS) quality monitoring » Establishment of WQMNS
should be established to » Management of WQMNS
produce data accumulation. » Training on monitoring
¢ Capacity of WREA o Guideline on water » Analyzing method » WREA
Lab should be quality analysis » Management of laboratory
developed to carry out » Analyzing service to customers
its responsibility in the » Training on analysis
WQMNS.
RIS 1 > 50— F 2 3 F b >3
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Specialized Field / Objective Items to be Developed Main Contents Responsible
(2) Water Quality Standards o Guideline on water » Setup of more realistic targets of water [» WREA
¢ BOD value for the surface quality standard quality
water standard was set at application in Vientiane |»> Setup of water quality classes
very severe level for the City
actual conditions without
setup water quality classes.
(3) Development of Drainage e Guideline on the » Monitoring of drainage network » MPWT
Network maintenance of drainage |» Maintenance requirements
network
(4) Conservation of Wetland e Regulation on wetland » Monitoring of wetland (water quality, |» WREA
¢ It is required not only to conservation biodiversity, etc.)
conserve the functions of » Regulation on development at the
wetland but also to periphery of wetland
disseminate information to » Annual report on wetland
the public. » Establishment of a wetland
conservation center
(5) Water Quality o Guideline on the » Dredging requirements » MPWT
Improvement (Drainage wastewater management |»> Requirements of water quality
Canals) of drainage canals monitoring
¢ Presently, there is no (Details of the guideline |[»> Development of database
regulation for domestic is shown in the later » Cooperation with DOE-WREA and
wastewater. subsection.) MIC-DI
(6) Sanitary Improvement o Guideline on septage » Monitoring of installations in the » MPWT
¢ Septic tanks should be management (Details of buildings
promoted in Vientiane. the guideline is shown in |» Performance requirements
¢ Appropriate management is the later subsection.) » Requirements for administration and
indispensable for effective management
function of septic tanks. » Requirements for construction,
installation and operation
» Education and dissemination
(7) Economic Regulation o (Model Guideline of » Effluent charges to factories' » WREA
¢ Study of its applicability to economic regulations) wastewater
Lao PDR in the future » Subsidies for the installation of
treatment plants by factories
Bt &AL HA KT A L BOBHRIC VT FRICRT,
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(3)  HKBIZHTEHHKOEE

INETORFERBIIC LE, BT OKEIZEICFEOAIGLYEIZ LV ELL TV,
ZAUE, HEHERORFICIX LR S T ICHER I EN TWAD Z LIZ L2 b D TH D, 2D
RIREIC R 2 e b HLFER TR MR E LCE, ¥ 7T 4 v 7 X7 OFEROE K & ZOjEy)
REHOREND T oD, BIRFR T, MK EBIE (87T 4 v 7 2 TP E ST AT A
Ve ONEKRDIREY) (BT 2 BB O TEE ) S TWR, )5 T, EHIENH HFRER
ilf SN TVWDHDIZHEED LT, T L OHKIC L > THIKEEDAKE D COD X° BOD 23 &V ME%
HLTWDHENH D, BEVKESINZEFICh-oT0D, ZOHEKRLEERMIL, B
SBAIZIMZE DS DD ETHNTH D,

KETTIIHEPEAR L N 7T 4 v 7 B 7 0B OIBEROEY) R E B ORI & TIGHEKIZO DI
Al FEEDm Bz W TRET %,
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BT F + TR BRI K5 ZrA FI e LF— F
(@) HEKICHNDERFDES - A

PR K O TR E B 03 D BEFOIES - HANITRO@EY TH %,

# 4.4.6

ERRUIGHKERICHNSHEEFDES - Al

Classification

Title

Description

Basic Law Environmental Protection Law -

EIA Decree of Environmental Impact Assessment -

Water Quality | The Agreement on National Environmental | It contains Surface Water Quality Standard
Standard Standards in Lao and Wastewater Discharge Standard.
Industrial Regulation on the Wastewater Discharge | It prohibits discharging directly or indirectly
Effluent from Industrial Processing Factories into public water body wastewater that may

have adverse impacts on ecology of water
body, health of people or use of water.

THROEEIEBRBE N B Y | F 722 AR LT 2 BRI SV TR T o8
HI - A RS54 2 Rb 5,

1) Regulation on Business Registration of Solid Waste Transportation Service in Vientiane City
2) Ministerial Regulation on Landfill Management for Public Health

3) Guideline on Household Solid Waste Management in Vientiane

BEEMINERER D EFATAEIT T Z e HES D & VUDAA ICHEER @ U b5 %
ZT 5, SEOODEENS -T2 GE, EFEOFEGHFNIRVHEEIND, ZOITEENZSOWNWT
1. A& 4% VUDAA D EJEFEIEY) M OSSO BEATRE DR EIC L > THES T\ 5,

2011 4= 2 H B 4C DHUP OFEFEHICB W TRERBISEARESN TS, Jhud, Ll
RIS LRSI Z2 EDTZADE 1681 5L IXR R LOTHD, 2N 2 ODESN—IKL
7o CTRSEHEEESZRTHHD L SNTWD, BHEISRIZZNE TITBRICE L K D RH
FETBDIET HNT T OICEIZ 72 5 T2 b D TH LD, FEINITIKR I D E T 2HE 0
HEDZLETHD, FEHTAREEE LT, KRB ORLK EREEICERNY ToNT
WD R, HESCHBRAE L MEROBRICHRGIGNEA SN Z EnbiFond, Bl
BINAGRENTIRIFEM 2 A KT A v EHREREREIND Z 127D, ISR CIaMdE
KE M LOEFEBIZOWTOREN RN, TNONEEND Z L& PTINOEE T %
To ko kLT,

(b) HeKIZH D BREER
[He8kK]

BURCIE, HEPEAKIZZENDHEKBEOKEENOERFKRTHLHIZHE00b 63, EE RIFE
A EE SN TICEM O LHKBICHR SN TWD, KR8 (KT, LA LT
AEE. BB OEW 72 &) Tk, MK D720 OE BIFRALEL ik O R E (X ATHE Td 5 28,
—EDEETIE LD E DR TE RN XMWY REHE LT DN E 20 E T
BINCRET D Z ENTEX WD, 29 LI ORELS ERT 5 2 LIFHENTRY, L
e3> T, REBEDD O OMYKITEN G B TEE L, —EED O OHMEHKIZONT
IFEUN A RE L L CTEBTRETh D, £, BUFITRIIBLE O MK OEBICBEI L
T DAL L THE EHHROE R E X HXEXTHD,
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[759E]

BT 4y 727 OFFHENEIT 1991 KRR S 4L, DHUP © TR BRI~ == 7 /1)
(1992 4EFEAT) IZHBH S iz, FEUETIX, 3 SO LRY . Z DR SITFIAEEIC
JECTRD BTV D, HEAKIEEENRT L, FEF, B, Wbi. ZOMTELRDITHE20 D
O3, BEHEETSNCH L THRICEOBREDILTWD, WSPIZXIUE~=a T VT T
EOBHICE VBT T 4 v 7 H 7 ORBITIILT L HEL > TWVRNE ENTND,

o ADITEMOUEEIITEA I NN L,

o ATIITNEMEREFR OEEITH L0, TN OHEERE - BEHOEENRRNZ L, T
4y7&/7@@%%ﬁot IR D) 2R - BRI R AR TH D,

. RV LER GO L, BYOFTAEIIES Z85F S 5 AR RN &,

v FT 4w 7B DR - BH EOMBESITILLTO®EY Tho,

() Mo EOPIZHEYNBIRZ SN2 NS DREB Y | HELZOE EHEML T
TEnd s, 0D, LRSSV I ATICHKEIZHRAHTREEEZELCL TN D
WSP O#HEIZ I E, AERNRERST2® T T 4 v 7 X7 OKEY i@ﬁ%&%%
DERKTH 6 A FARDEDN 1 DR, FOMHHIL, BREASHICLENIC
KVEFIANEFIETTL2720THDERDND, ZHICEK VIBROEEIRIZ
BT DHZENEL TR goTW5,
(2) THVESIHRE ZEA 1T District DEFTIZHEDOR W 22T HZ L2 BRENTNDHDIZH
23 BT TBIROEHICOW IR S HAIR v, EFIC UL, BIROAS; ﬁM>
T OHLED B2 0 HEEOBEN - L Z AICBR SN0, [BRMALOEFTIC
ICHREINTNDEDZETHD, WSP 1F, B> F v UiiJELOBEFNEIZB T
BRI RN O REICEE SN TV DI S D L HiE L T 5,

A« A BT A4 O, BREBE OB HEEZAMEICT 2 2 & 2G50 RS O
Mot 2 B4 5 LER H 5,

[THHK]

TR OES - HANZE L TiE, BIASRICIHREEHE =4V > 75HE (EMMP) 237K
AT 2RI REELZER LTS, £70, LHPKRANTERETFIC L oM s
HAIZHELTWD, o T, LEHKOEFICE L L, EHEIXD 2RERFE STV
HWNR D, ZZTOEBERAITAMNIES - HAIDSVIRITHITEN D02 WD 2L Th D,

M KEEORMADRERE

FRROMBEREZE L, HIPKEBROMMEAIILL TORIZE LD BN D,
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® 447 HHKEEOREHDRE
Responsible Objectives Activities
Private house owners To reduce the discharge of wastewater | To save the water use at each house
Large building (hotel, restaurant, | To treat domestic wastewater at source | To construct an onsite wastewater
apartment house, school, | point treatment systems (CBS/SBC, for
government office, etc.) owners example)
DPWT/VUDAA To improve the awareness of the | To promote environmental
general people on water quality dissemination and education
To improve the water environment of | To dredge the canals periodically
the canals To construct clustered treatment
facilities for domestic wastewater from
private houses
To enforce the regulation for the onsite | To require am onsite wastewater
wastewater treatment systems treatment system on issuing a building
permission
To conduct inspection of the onsite
wastewater treatment systems
MPWT To promote the construction of onsite | To issue the regulation for the onsite
wastewater treatment systems wastewater treatment systems

(5) FHEEEDIO—DIRE

HIRDEBIZOWTIIRIkE ¥EE . 22—V —I1TMA. Hx RBOFEREZRER L TV 5, 2R
EEOTOIZIE, HRBIKE NSO RELIICEDLRTOAT v FITOWTHRE DN R T R ETEH)
WO DEAELZ WIS T D2RLEN D D, HREFHRO 7 0 —IZOVWTORELR 445 (TRLTH
50

(B9 4.4.5 DErAA)

MPWT 4> DPWT/VUDAA 2 & B2 TT 1 vV 22U DERFER, SUROTROEFKECEEEITO
ANBKHZBET DL F v VHOFE - BFORTORYIIETT 1 v 7 X7 DR

SR D 2 S IFBLEA TR, BUSHLRIZ A LT H RIS S S D ATREME IRV, 7T
47BN L CBS O EREICOWTIX, ETEROBEHROM L &Mk & % &I
TRETHDH, FEFEBICHEERFEHRICOVTHLERTNE TH D, FFRUICIE. WO
HFIZXT DMBESER ORE 2 et & Th D,

T IFA4 VIR DERTARSAY BT T 4 v 7 X2 7 DOFRFTERLTNDEDIXIETE
DERIEE VDI ITHEIR LFEV 2 & bbb o T, BMOFTHH IR b b1 > THIESIE %
DRV L%, MHICHETE 579 A L &R 5 LEN DS,

BRI EREDERER - BE., 1HRIKZEHITOVWTUIZ DS ORFING & EBRERIC
ODWTIHEBEITOT — 4 X=Xk T 5, EXEDRNETHEITom L BRI NTZHEITIE
DPWT/VUDAA NHBEETTH, BMOHTAEIIZDOT —F _X— A ZESNTRWEL 2 RINT D,
FER e L THEWERITERMICTHENDIRGET 5 Z LA s D,

KEE=HYY, EHL AT LOMEEFMT 572012, WREA 7RI XLV PKEEHILD
BEKOKEDEM /2 E=X ) TN ENDERETHD, WREA ZHRDERDF v v T 4 %
EETHE, KEOEM2ET=H ) 7 % EfT HICIINE ORI L 2 XENRSLETH
%)o
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Step

Installation of Seplic

Tanks il
v
Daily Use of Septic
Tanks T
1
1
1
1
1
1
Trealed Wiater
Discharge
h 4
Desludging i =
h 4
Transport of
Septage (&

v

-

Durnping of
Septage
v
Composting for
Fertilizer - -

Frevent lllegal ™
- Dumping &7

Objectives

Activities

Promate X
Proper Septic  [jeeg
Tanks y

Dissemination

Revise Guideline of
Proper Design

Proper Use of Septic
Tanks

Dissemination
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Item

Time Frame

M/P (Until the year 2015)

M/P (Until the year 2020)

10 — 20 years after M/P

Budget

Expansion of the
regulation on environment
protection fund

Expansion of the
environment Protection
fund

Expansion of the
environment protection
fund

Human Resources
Development

Development of guideline
on training master plan for
related agencies

Making a training master
plan of WREA Lab

Making training master
plans of other related
authorities

Execution of the training
master plan of WREA Lab

Execution of the training
master plan of other
related authorities

Regulations / Guidelines

Development of the
prioritized regulation /
guideline

Development of the
regulation and guideline
on water quality
monitoring, guideline on
water quality analysis

Development of the
regulation / guideline on
other measures

Examination of economic
approaches or indirect
approaches

People's Participation

Development of the
regulation on
environmental information
disclosure

Execution of activities
stipulated in the regulation
such as establishment of
database, issuing annual
report, etc.

Expansion of the people's
participation activities
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Annex 1 EXVF v UoHICET2HKEBD-ODHA FS14 Y (R)
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BT OO B S UK T, 2 OKBRENER L, KORMNEL 72 ) BREH
STV DL, BUED & ZAPKDOEBIZL LRI 2, ZOTA FT A4 03,
VELIRER I S D £ TOR, HEKEEOKER RICET 22 L2 L LTWD, fFkiCdH
7o I F DO H#E2+3IZBE L TV 5,

. EBLELEWRICT 5L,

o EEOEAZMTHHEB T 0 —ORTEMNRETH L, TLT

o  MEFDIESOWRERRY ML ED L2, T b EHEE 7 0 —IZBW Tl bl

DFHT L,

2 BRETF
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CHTe> TN L DORFOERTEEEEB L TN D, TOTD, KTA FT7A O - fEICE
WTIHRVEEZETZD, ThbazZRT52 L,

. National Strategy on Environment

. Environmental Protection Law (EPL)

. Decree of Environmental Impact Assessment

. Regulation on the Wastewater Discharge from Industrial Processing Factories

. The Agreement on National Environment Standards

. Ministerial Decision for Building Control
3 MK
3.1 B

MEPEKR (FE721% gray water & H1V9) 1E, HEKBEOKEB(LO T RIGYIR CTH HIZH b b,
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Responsible Objectives Activities
Private house owners To reduce the discharge of wastewater | To save the water use at each house
To improve sanitary conditions To install a septic tank and keep
appropriate management
Large building (hotel, restaurant, | To improve sanitary conditions To install a septic tank and keep
apartment house, school, appropriate management
government office, etc.) owners To treat domestic wastewater at source | To construct an onsite wastewater
point treatment system (CBS/SBC, for
example) and keep appropriate
management
DPWT/VUDAA To improve the awareness of the | To promote environmental
general people on water quality dissemination and education
To improve the water environment of | To dredge the canals periodically
the canals To construct clustered treatment
facilities for domestic wastewater from
private houses
To require a septic tank on issuing a
building permission
To conduct inspection/monitoring of
the septic tanks of large buildings
To enforce the regulation for the onsite | To require an onsite wastewater
wastewater treatment systems treatment system on issuing a building
permission
To conduct inspection/monitoring of
the onsite wastewater treatment
systems
VUDAA To improve the sanitary conditions of | To manage the disposal site and
the disposal site construct a stabilization pond and
water supply facilities
MPWT To promote the construction of onsite | To issue the regulation for the onsite
wastewater treatment systems wastewater treatment systems
DIC To control industrial effluent To inspect the industrial effluent
To impose a sanction to a factory
violating the standard
WREA To assist other agencies on water | To conduct water quality measurement
quality matters
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Planning Counterpart (C/P) agencies will implement water environmental and hygiene education
Objective to sustainably and broadly in Vientiane urban area with the cooperation of related organizations so
that the awareness of the citizens will be raised to behave in a good manner in their daily lives.

year 2020
Phasing Activities Target Area
1) The cooperation with the C/P agencies and related organizations will be
established through conducting the following activities in line with
"National Strategy on Environment Education and Awareness to the
year 2020 (2004)".
2) The 1st pilot school and community will be selected and awareness
raising activities are conducted for the teachers, students and villagers
there in line with SBS and CBS cnstruction.
e - - Hong Pasak and
3) TOT (training of trainers) workshops with model classroom lectures and Hong Thong
participatory activities will be conducted at the 1st pilot school and .
. . . . drainage areas
Phase 1 COIT]I.Il'unlty to .traln potential trainers who are expected to promote the (built-up Vientiane
(2010-201 1) |-—-2Stivities continuously. urban center with

4) Through above TOT workshops, an educational side reader will be
developed.

5) PR activities by distributing the side reader will be conducted to
disseminate the activity widely.

6) The lessons learned from Phase 1 activity will be reviewed in order to
implement next Phase 2 smoothly and sustainably.

7) The capacity of the C/P to promote Phase 2 by themselves will be
enhanced through above activities.

8) The cooperation with the C/P agencies and related organizations will be
strengthened through conducting above collaborative activities.

1) The 1st pilot school and community established will continue the activity
regularily with the assistance of related organizations.

2) The 2nd pilot schools and communities will be selected to disseminate
the activities widely in line with the construction of wastewater
treatment facility.

Phase 2 | 3) The 2nd pilot schools and communities (primary school teachers and

(2012-2015) key villagers) will be trained by the trained teachers and villagers of the
1st pilot school and communitiy.

4) Above newly trained trainers will promote activities in their 2nd pilot
schools and communities.

the most
deteriorated water

quality)

Master Plan (until the year 2020)

Hong Ke and Hong
Xeng drainage
areas (built-up
Vientiane urban
areas)

5) The relevant agencies will monitor and assist the above activities as well
as conduct PR activity in collaboration with the relevant organizations.

1) Pilot schools and communities will gradually be increased in a strategic
manner with the same methodology in the Phase 2, so that the activities
will be implemented and expanded sustainably and broadly in line with

Phase 3 the construction of wastewater treatment facility.
(2016-2020) | 2) The relevant agencies will monitor and assist the above activities as well

1) Hong Ke and
Hong Xeng
drainage areas

2) Other
surrounding urban

as conduct PR activity in collaboration with the relevant organizations.

areas to be
developed

g 5 1) The activity achievement and the lessons learned until 2020 will be

22 reviewed in order to start next step activity smoothly and sustainably.  [All the built-up

g % B 2) Pilot schools and communities will continuously be increased so that the |Vientiane urban

<:I> &£ educational activities will be implemented and disseminated sustainably |areas

= =

and broadly in the target area.
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Components 1st Phase Action Plan (2011-2015) 2nd Phase Action Plan (2016-2020)
Structural Water | (1) Finding funding donors for installation of | (1) Review of appropriate countermeasures
Improvement SWTP with local interceptors for remaining drainage canals based on

(2) Detailed design and installation of simple
wastewater treatment plants (SWTP) with
local interceptors in Hong Pasak

(3) Finding funding donors for in-stream
treatment facilities

(4) Implementation of in-stream treatment
plant construction in Nong Chanh

(5) Detailed survey and study on appropriate
countermeasures for water quality
improvement in the another drainage canals

monitoring results

(2) Installation or application of the
appropriate measures for the drainage canals,
if necessary

(3) Implementation of conservation of
remaining marshes, if necessary

Evaluation of

(1) Checking progress in SWTP installation

(1) Checking operational status of SWTP

Progress (2) Periodical monitoring on drainage canals | (2) Checking status on water quality

and remaining marshes" situations improvement from monitoring results
Implementation PTI, DPWT, WREA
Agencies
Institutional and | (1) Expansion of the environment protection (1) Expansion of the environment protection
Legal fund fund
Improvement (2) Development of guideline on training (2) Formulation of training master plans of

master plan for related agencies

(3) Formulation of training master plan of
WREA Lab

(4) Development of the prioritized
regulation/guidelines

(5) Development of the regulation/guidelines
on water quality monitoring, and guidelines
on water quality

(6) Development of the regulation on
environmental information disclosure

related agencies

(3) Training activities for the WREA Lab
(4) Development of the other
regulations/guidelines

(5) Execution of activities stipulated in the
regulation such as establishment of database,
issuing annual report, etc.

Evaluation of

(1) Checking development process in above

(1) Checking development process in above

Progress system system

Implementation | MPWT, WREA

Agencies

Environmental (1) Environmental education activities as a (1) Conducting training of trainers (TOT)
Education pilot project (2) Environmental education activities in

(2) Conducting training of trainers (TOT)
(3) Environmental education activities in
increased model communities in line with the
construction of wastewater treatment facility

increased model communities in line with the
construction of wastewater treatment facility

Evaluation of

(1) Monitoring progress of people‘s

(1) Monitoring progress of people‘s

Progress awareness and participation awareness and participation
Implementation | PTI, District Education Offices
Agencies

KERSCEO BB L T, BREIT IR TRR R L TWDEZATHD, LnL, PEAR
Ridafme b LEEC & UM ERICRAT R E PRIZMO TR0 TH L, Lhi»>T, K
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