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24 ok

241 BEORE - InzH b

BTy CHOHEKIZONTIE, BEICEA Z2HESCT e Y2 PREINTWD, HTNO
HEARRDUE, ZNORESCY R Y 27 FOEEZEL TRIBICHEINTETWD, E2REFH
HobRNo7Talzr MIOWTLLFIZERT S,

(1 ExrFv HKREMRHERE

1990 4F, JICA IZ LV TE=F v PR HFHRGRNA ) NEMm Sz, FFEER. ) e
F v i (A 56.2 km?) Zxtg & LimikEEk S 2T A& W B4 2 ARG E O R E L %
Taver NO®RE, (i) BESNZEBLE TRV FOT 44—V YT 4 AXT 4 OFEfi, &
HiJ& L7c, BAGHENIL, BAEFEZ 2020 L L TREI T,

FEIFHA TIE, BT R 2 RIC, Ry MlOMRERBEMER S (B 241 2
M), 2 ZCfE SRR E I oPk 7 a U= 7 MW T E O F EHIT)A
<HEHEIRNTWD,

180

160 1\
= 140 R SO-yrearT=12;6857 5831y
E 120 1\\ 20-ylear: 1=10,983 / (+60.43)
£ \\\ 10-yfear: 1=P,629 / (1+62.15)
2 100 R 5 rgar——F =B FHHH+63-00)
g \\\\ 2-ydar : 1=5,835/ (4+65.40)
2 380
N\
AN 74
&

40 \2<\

\

20 %
0
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Source: Feasibility Study on Improvement of Drainage System in Vientiane, 1990. JICA

2.4.1 B ARSR EEHR R

FEARFHE OTEK LT, B/IC Z4aHE & LI BRI R KV 10 R LIRES N7z, FIHEFE
MBTZ (10 FHESR) 12, 1987 4R 6 3 1 HITHEA L7-Kemi O SRR & JEIC R S iz, &
AFHEIL, 7 DORBEROEREFOR R, B 242 (EX) (RTFENRE SN, £, 2
OEAZEOH LU FOEE7r o s hBEShE (8242 (FIR) 2R) .

e HongKe A7 A : Hong Ke, Hong Thong, Hong Khoua Khao, Nong Chanh . H!

e HongPasak (5 @& DHEKEEERZZT)

e  HongKaiKeo (Nong Bone iz &ie)

e  Hong Xeng AL DOAELHRAK
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Source: Feasibility Study on Improvement of Drainage System in Vientiane, 1990. JICA

B 2.4.2 EXHEILBETODIY b

(20 EX Fr hmER - KkERAE

2001 4EPE 2002 4FIZT T JICA 1LY T F v Uil « HEKBEA ) NEBEI -,
FIFEO BT KRDO LB THoT-,

o BEFEHIKEROBUN A HRET 5,
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o HEKEOMERFEIHOME ., WRICFIHTE 2 L5 BEFKEOT —Z =22 ElT
2o

. v T v U OBAFHEK ORI S Z 5T 5,

BARBARAE L © = Fx O 27 km? 2305l L, Fl, F—F = ZERO T2 Dk
MR AL ED 33k 258 L Lz (B 2432H)

Source: The Survey on Existing road and Drainage Condition in Vientiane Municipality, 2002. JICA

2.4.3 ETVF v UHER - kERAETx R b

(3) SihomittRHETOS Y +

1991 4E 10 H 7225 1997 4F 10 H £ TFEMi S 7~ [Sthom X E T2 =7 k] OHF T, MCTPC
(BL MPWT) |Z & Y Hong Pasak @ EJit 1.5 km X[ A& S 47z, FEEREIL, 5555 US K
NTHoT-, 7ud=7 FOARMIILLTOLEBY TH-T-,
o BAEMERDENE - BRI L% Sihom HiX A4 TEBREE D
e HongPasak (A = Ui &itsi~Hong Xeng At sifi]) WV OATEHEK, M/KBEKDOLE

. Ministry of Communication, Post, Transport and Construction (MCTPFC) & Institute for
Technical Studies (ITSUP) Dk ) « £hlr 111246k HHE )51k
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4 ExrFy omBaBhRAEIos ) b VIUDP

ik & BTSRRI E - M EAZE LT, BT v O THERE OUEE & R HTE P o fH ik
wibE X5 Z LA BHMIC, e F v U MiRAaEMHE e =2 b . VIUDP) 23 ADB OfE
Bk EEshiz, 7ud=7 FMARIT 1996 F£~2001 £ THY, Y= MIKRD 4 5D
IN— E BRI N,

o N— b ABREESE (HEK, ZAHNEEE FK)

o NRX— L B:iEKExOHKE

o RX— | (C: HEEBIEE

o N— kD FEEMEOMMIRIICET a2 T Y —E X

o= ADFT, T 241 ITRTHNPEABERSE SN, Yovey FETHREEIZLD

&L HYIEHE S 4TV 2 Nong Chanh {Eit & Rrkith & U CdET 5213, BAKIEREZIE 23/ &0
COBHRIZLYVY LI,

= 2.4.1 VIUDP Mt &Kk

Drainage Channel Length (km)

Hong Ke 3.40
Hong Thong 1.75
Hong Khoua Khao 2.55
Hong Ouay Louay 1.80
Hong Phone Thanh 0.95
Hong Kai Keo 1.36
Hong Thong Sang Nang 1.31
Hong Pasak (Downstream) 1.68
Lateral & secondary drains -
Source: ADB

(5) EXIVFv oHmER-#EETOCzo kb VUISP

2001 4ElZ ADB & T ARAHAFE O T T o F v 8 iifiak « E~7 2= 7  : VUISP| IZ
B4 DR GEDBL N DI N2, TDH%., VUDAA NEMMIEET & 720 . 2002 £5>5 2006 4F
FTCRIZu =7 bR EE I,

IuYxl MI, BT v USRI D AEEOE OUGE L AE R B BREREEZ B E
L. Saysetha, Sisathanak, Chanthabouly, Sikhottabong ® 4 #iXZ%fZE L=, 7wy =7 MNILL
TD 35D/ — bR ST,

o N—Db A BT v oD M & REOUGE

e N— | B: AVEHIBR O S

o =} C: R il & FEE TSR

A= AT, EE - KRy P =7 O EST I, EEEHR ENGENTEY ., £
DHT, 2421\ TRTHKERUE ST,

64 LR A > #— o 53 S
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* 2.4.2 VUISP DXt &R IKER

Drainage Channel Length (km)
Hong Xeng 4.19
Hong Wattay (Upstream) 1.65
Hong Khaonhot-Simeung-Phapho 0.95
Hong Khoualouang 0.16
Hong Souanmon-Chimcheng-Khotninh 1.65
Hong Phonpapao 245
Hong Thongsangnang 0.50
Hong Ouaylouay 0.99
Hong Sisavath Kang 0.58
Hong Hongkha Tai 0.78
Source: ADB

6) EXI Fvyr1 SHREEHE

2005 4EH 5 2007 FEICNT T IICAIC L Y TeE= U F v o | SR EHE] AEBSNT-, 70
Y7 FOBEBYIE, Wattay Z2HEIZITV Sikhai A 72 870 B A AAEIT < ¢ Thanaleng £ TOELE 1 5
FRIZOWT, ERE & RSB ZITWEETHIERZBEARTHZ L Thote, Tuv=/
k OSESERRSIL MCTPC (Bl MPWT) ORI ThH-o7z, Yuv=7 MIRXEIXE 2.4.4 (2R
TEBVThHD, o, BERIKXKEIZLLTOLEBY TH D,

e  Sikhai &ZFM ~
e  Laksong &Z7=m ~
e  Thatkao 537~

e  Chinaimo X ZF 5 ~

Laksong A8 72 3.9 km
Thatkao 327 5. 6.5 km
Chinaimo 22 7£ A1 : 5.1 km

Thanaleng 2872 : 13.4 km

WERER A > % —F > 7 T
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Source:  The Project for the Improvement of the Vientiane Road No. 1, 2007. JICA
2.4.4 EXvFv 21 SREGHEMES

(M HKRTL-T2EBRHIRIETODIY b

AEOGEEEDCEIV FERINTZ HK AT L -T2 BERERTE vy =2 b IZLY,
Hong Wattay @ Tt 2.9 km KHAWE Sz, R7mY =27 FTiX, VUDAA 23 ENifkE & 720 |
/X227 @ TEAM Consulting and Management Co., Ltd. & ' > F % > ® STS Consultant Co., Ltd 73
AUV NT 4 TR EER LT, T u Y= 7 NERIIFIE 2006 45 8 25 2008 4F 2 AT
HoTe,

(8) F;aAVIIREEEIODY + (EiEH)

WEE ORI W 1M (EDCF) OREIC LD XA aV]ifBAaEH 7oy =7 ] 23 2009 410
Bt STz, Y m =7 ME DPWT ZEMEES & L, 2013 4FIZE T PETH D, FENRITLL
TOEEYTHY, EBEEITHREE 30,855,000 US R/LTH D,

. A2 WM OUKCH R BN EZ U F ¥ o THESTH 72012 Kaoliao 705 KM3 £ TO
12.2 km XRCEERG, #F A2 ERT 5, MRORETEIT 26,500m’s (100 4EfERuLK)
Thsb, (E245 BH2415H)

D RS BICHIIAVVER ER 2.7km, 7 A7 7 /L MNaiLE) Z2E3%T 5,

o BULEFESLENOL R EOKLERE~DO=—ZAD@EmE Y 215 T, MJIAE (Chao
Anouvong Park, 16 ha) Z &7 5, (BER241Z%H)
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I TYPE-D2(STAND. 231 to STA ND.244+ 24, L=5T4M)

et iR 3004 T=1 o)
Laisdie 550 Canpacisd |
e

B
EmisnmentlBock Tipe 87013
P
%
e o 0 a0 70y -
Fiving & SR e

RESp Ry
Gesieio,
Esiing S 1

0 —
EvimaZal Rip-Rap , 2)0-30r =() 51
PR .
B BB ¢ 651
- Fand Campaied T

TYPE-CISTAN 16410 STANG 19246, L=1,406M)

Forsci o Shinmsie

[——
wavdam

200-300men T 70
3 e - <, R
e

300 00 i T=050
175 el » <00y

Fip g 200010 |

Enituemenial Sock Type BTG 1
e i

St BERS HipE- Sk N
Sk

[ TYPE-A3(STA NO.75 to STA NO 54, L=9500)

Sotng
Cotere SoT Corased |
eing ol
Fle-fiap, 700-300
ey 1=010 8, )
St
Sind Conpun

Euitng 551

Rip-tap s 300-400mmT 00)_|
70,0, hubeie - <20

Gemecaes
Eand Congesad
Eibing S

TYPE-AZ(STANO 5025 o STANO.75, L=3,275)

Sakdng
Uaterte S Compactes
g Sof

Rig-Rag 4 200- M 1270,
Seieg 0 sl o <007
Sing Cemeanad

Euising i

Rip-fap 4 300-200mmT=1.0%) |
Tagseg 02, Ausl - <7

e

a0+ 450-gpmmysuace)
fom

TYPE-AT(STANO.-2:25 1o STANO 9425, L610M)

i o
O

Source: Mekong River Integrated Management Project, Economic Development Cooperation Fund (EDCF), Korea

B 2.45
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Riverside park Siboungeuang (L=120 m)

Wattaygnay Tha (L=230 m) Sithanh Neua (under construction)
ER 241 AQVIBEEEIOO ) FREKR

242 HKVATLA

B F v UHOPK Y AT AE, K& < Hong Xeng ¥ A7 AL Hong Ke ¥ AT Aot b
Do TNOHOHIKT AT AE, 1241 BEORE- APV b Tk LT m Y >
J MZEhWEEESNTE, 2oy ey= MZXY, e F v U TTNOPEARIUTIKRIE
ICESINTETWD,

(1) BEKOBRK
(a) BEDERGHK

o F v omiid, A a2 KO0 - HERETER OV IR LIZ L 0 B S V2 RSB IC
MELTEBD, LIZULIEA 2 OPEKSLCERICIVHELZFE>TND, BTy Uil
oS- BEOFHERUKITKD LB TH S,

1966 £ 9 Ak

1966 4=, 15 A Phyllis 73 A = AR A WS KeokiE 2 76 Lic, Aafifoex
UF v ARNBIAIFTCIE, 8 A 28 Hx S 9 15 HIZHNT T 19 H [MERE T /KA 11.5 m
AT, 9 4 BITiX, HKAKAE 125 mZ2 EEI D R EAN 1271 m Zieék Uiz, BRI

68 WERE 1 > 5 —F 23 T/
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UHEF OB ERmEARNTH -T2, ZOWAKITE Y A 3 A ANEHE L. Wattay 2994 & 0%
B 170 m LA T O HusE 23 w58k L=,

1988 4E 5 H #tK

198845 H 14 H, b= o F ¥ U fiZEZWAE, HEE 162mmZ38k L7, ZOKRE
1. 10 FEfERNE (1506 mm/H) % FEIAEDTHo7-, EiK. F. F. KHZE, RO
BT CIRAKHEENFAE LT,

2002 £ 8 H itk

2008 4= 8 H . HE Kammuri 28 FEFFEIC EFE L, X N adbi#s, 7 4 2 A0l Lz,
’@AHC%éVﬁ’;Dxnyﬂ@mﬁihﬁbodf EIV%?V%@KMAK&@
BIFFCIE 8 A 11 HIZEAKAL 115 m &8 2., 312 BICIZEKAKNZ 125 m 28 L7z,
B2 1913 FFOBIRIBAAE LIS, 58 B m@Bﬁﬁm%ﬁﬁbﬁ(@ZA&%@(zﬁﬁmm

£ 0 == 3 =
3 20 (S
o -
g 4
E S L
260 792mmiddays
3 g Max W.L=13.655 mm 14
3 £ -
= 13 E
‘3 Flood Level=12.50m -
=4 | i - "= _'R'_'_'_'_'_'_'_'_'_' wn
— 12 =
oL L L LN _AlarmLeve=1150m | T =
— <
—— - s
410 &
9 Z
=z
8

31 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date on August 2008

AriZ. 1966 2 Fedk L7-BEE s /KA. (12.71m) 28 1m EFS5HDOTH-7-,

Source: DMH
2.4.6 2008 &£ 8 At/KD/NA FANA T +TS5D

APKIZED EZ T v UHOEICON T, B F v UHMER L THELHEIR
2008 4F: (Damage & Recovery Report in 2008) | (ZFFl STV D, 1966 FFEHAKLIREIZ A =2
WO E B &z 2 &0, A 2 RO Kaoliao 7> 5 Chinaimo (ZF 5% 17 km DX
Mt IHALRis e (BR2427%) ZLIZX0, B F v Ui TR 7
LR EITE L ole, 7272 L, —ERH TR L0 95 06 DIREIZ L DIRAKNBA U,
F 72, xRHOD Sikhottabong XX° Hadxaifong X TlL A = AR 6 OILHEW IR BIC L D HEK
RPORHEENEAE LT (BE2424)

Bl 2461277 Lo, WKEFOEZ T v o hioORE (11 H~14H) 1£792mm/4 H &
FNREZ < 72 <, I—J$6ﬁ’?°7ﬂ IRk LT EICERTHD RN D Th 72, Z D7
b, BT v UEM TR 2 NAKILE XA U o T,

IR 1 > 5 —F 2 5 FIL %0
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Sandbags along the Mekong River in urban area Inundated area in suburban area

Source: MPWT
EE 2.4.2 2008 4 8 A#tK

(b) HEKRDBK

e F v U inEl - JEKBEBRE (2002) | TlX, B> F v U ififEriNIC 175 RO
UK U ) HERE S AL72, TS O M TIZAER 5 BIDL EDRKEEENE U Tz, Lo
L. TexrFy UG8 e =7 b | TEx 0 F v Ui - g7 m Y
=7 b TOHKEOLEIZL Y, TEOEKRRIUIE KBS ESR, R7ey=7 +o
SETHIL. T HHOKIEIR O ORI CITRAKHEE IR AE L Tz,

LU, HEKEEPICIE HROHERE S AT L T 0 | HERE DT L 53R N Wi o3>, BliERE
DIETOBNDD 5, LW OHERURILZALIET D 7201, ARFFAEDH T 2009 45 H~6 H1Z
HERD B A 2 SR U7, FRASRSESRIER 247 12”7 & B0 Th D, Hong Xeng, Hong Ke,
Hong Wattay |3HERE LW &2\, LvL, HADREMH -0 O thEE2 55 & HKiEK
[T R & 72 7Ry,

Hong
Hong s:onﬁ Hong Hong
Hong Wattay, ;; ’ Ouay Wattay, Hong
Pasak, 7,493 Louay, 0.15 Phone
1,304 Thanh,
\ Hong Z
Hong Kai Pasak, 0.0
Keo, 863 , Khoua 0.13 Hong
__Ouay
Louay,
Hong Kai 0.04
Keo, 0.14 Hong
Khoua
Hong Khao,
Thong, 0.10
0.15
SedimentVolume (m3) SedimentVolume per
unitriverbed area (m3/m2)
2.4.1 PEKBBADO T HER
70 B EER A > 5 —F 2 7 T
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(2) K

v T v U OPEKHE X, (a) Hong Xeng & A7 A : Hong Xeng & % D3I T 5 Hong
Kai Keo, Hong Pasak, Hong Wattay, Nam Pasak & (b) Hong Ke A7 A : Hong Ke & =D XJI|T
& % Hong Phone Thanh, Hong Ouay Louay, Hong Thong, Houng Khoua Khao THk 41T 5

(B 248%M) . HEKEMIZ. Hong Xeng > AT A : 56.57 km’, Hong Ke > A7 A : 9.54 km®> T
H D,

INHOHEKKIT 1241 BEEORE - 7udzZ b ICRLE 27 ML EENT
&2 (R 243 ) ., b7 Y=7 FoOl LXECATIA T U 7= Pk i 5% 72 0 i 5
AT B O KK OWTEEBR U - kSR A LU ICERak T 4,

* 2.4.3 Hong Xeng. Hong Ke &R T L DHEKEE

Completion

Channel Stretch Organization v Project
ear
Hong Xeng System
Hong Xeng D/S 1.5 km VUDAA 2009
4.2 km VUDAA 2006 VUISP "
Hong Kai Keo 1.3 km VUDAA VIUDP ?
Hong Pasak D/S 1.7 km VUDAA 2000 VIUDP
U/S 1.5 km MCTPC 1995 Rehabilitation of Sihom Area Project
Hong Wattay D/S 2.7 km VUDAA 2005 Drainage System .and T2 Road
Improvement Project
U/S 2.3 km VUDAA 2006 VUISP
Hong Ke System
Hong Ke 3.4km VUDAA 2001 VIUDP
Hong Phone Thanh 0.95 km VUDAA VIUDP
Hong Ouay Louay 1.8 km VUDAA VIUDP
Hong Khoua Khao 2.55 km VUDAA 2001 VIUDP
Hong Thong 1.75 km VUDAA 2001 VIUDP

Note: Y VUISP: Vientiane Urban Infrastructure and Service Project
2 VIUDP: Vientiane Integrated Urban Development Project

Source: VUDAA
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s
S
Nam Pasak & |5 -
S 5 °
S E S =
3 oQ N 97%
Nong Ping Marsh r |8 Hong Xeng - 5
o
I 2
z 2 5
g = )
Q — ~
= Hong Xeng System )
o A
= I ® I
2 E ° :
RI07 Rd. 3 Nong Bone g »
[ = =0
) = (=l
T2 Rd. = C
| — S 5
\\O) (3
(O
Hong Thong \ > Hong Ke =
S 4 T oI %
<, o C_—; g >
Spm Senthai Rd. “P'%/ 3 3e
/ g Chan S 2 =
X i e 0
Luang Prabang Rd. Saya Scttali"h rath Rd. Marsh 5: & g
T ) -
g Q Dong Paina Rd.
) Q
Mekong River a <
A
=
o
Bung s Hong Ke System
Khangong D 7
LEGEND Marsh 3 |¥
. © S
e Drainage channel / 3
() Marsh / E
=
Road g
S
B
x

2.4.8 ET F v ohiiDO#KS R T LA

Bt 7 2= 7 b O TS 42 HE2, SIS OWTLLU ISR 3 /K B HER T o o0m T e
ZUHCHL L 5S4 Data Book Fig. 2.4.10~Data Book Fig. 2.4.18 O /K BERHEXIZ R LT,

JKE&#EMT (Longitudinal Profile) : /&, (MRS, FIIRAEL 2 KEEHEHTIIC "3, £/, M
ICAHE CHlE L W oE S b7,

KERIE (River Width) : IR ABLCW A, KW EEED [ U K 5 2R KEIZ DWW CTRE W
ZAERL L. & O R & RIE 27”4, i L2 AF TE R -2 XM (Hong Pasak it
1,360 m, Hong Ke it 150 m, Hong Khoua Khao it 250 m, Hong Thong it 400 m) (Z-D2\T
&, AHEO T TSI EZ S L, Wi 2k e LT,

R THEA (Carrying Capacity) : ¥ FRE/JIZLL FIZ7R"T Manning O )i #EUC L 0 B L7z,
ZOLEOKRBESMIT, ETHE (As built) & KN OHER LW & EE L7251k
(Bxisting) @ 27 —AZHE LT,

1 21
O=—xAxR*>x1I?
n

I T, O : Wi FRES) (m')s)
n  HLUELREL

72 R TET A > 5 —F 2 7 T
DTHH
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T I e L P BT F + KR K G A
-ar 7 U— hZHEEY OBA :n=0.016
oy ) — N#EFEOBES :n=0.025
- R OBE :n=0.030

PR < FAHRT) | e DR )| OB AT S (R ARl FAASHR . fin
A P FHER (m’) AKRIE, T KGE GG - BEHEE & AR (CHEL T
FIREm O 8] (8BIKTE) A LT,
R : &K (m)

I : MIRA)BL
Hong Xeng

Hong Xeng |3 Hong Xeng Pk ¥ A7 ADOERKETH 5, T OPKMEIT 56.57 km’, KEEIER 1T
4.01 km Cd 5, Hong Xeng /%, Nam Pasak & Hong Wattay DAt (St. 4+006) Zhhm L L, &
H1-C Hong Pasak (St. 2+875) & Hong Kai Keo (St. 1+158) &3 %,

13 BHEZ D 320 m R St. 0+000 #5025 FiinE TOXMIL, B F ¥ &z -
RE7' e =7 b IZBWT, a7V — FEENEH I LTV A, St. 0+000 X D Tt XX,
2009 {2 VUDAA (2 & 0 Jiii S Av, B 3 i E B I mO&E SIS TV D,

Data Book Fig. 3.1.2 |2/~ 9" &80, St. 0+000 £V FHiiFHfR &RV 721z, ERKEIC T
T FBESI DNV NSV, Z DX EIEIC 4 That Luang B0 —CH 0 . BAEIIRBEME 7213k H & 72
S TW5,

Wit FREANIR)INZB W TS HP A B L2 T 0% 6 CH LRI 2 TR % T
S>TW5b, —F. XJID Hong Kai Keo x> Hong Pasak Dt FHE/ T 2 MR L TH D, £
D=, ZIH )N 2 FreERFE R F LT Hong Xeng (23t A L7284, Hong Xeng TIEHE A
HECDAREMERD 5,

Hong Xeng Ne&fE Stz Tex= o F v U #ifiliak - #EZ u P =7 b LIk, 2 R E
(104.0 mm/H) ZHEZ 2FEMN 2 EREL TS (2006457 A 30 H : 154.0 mn/H & [F4E 10 H
9H :160.1l mm/H) , Z® & & Hong Xeng Tlid, Wit FEESI DS 2 FEMERIEEAT G CThH DI H Db
7, JLEIIRE Loz, TOHBIIROLIICEZOBND,

Hong Xeng DiftikiZi32 < OMH-CHAH Y | GISIC L D & ZN 5 OMAEIE 225 ha TH D, %
RIEEIC 2B OB AKTE 0.5 m 4y DARMBETD 5D L T5 L ZOIPKAERIT1,125x10° m* &
2%, —Ji. 13 BRERME O 2 EHERONA Rl T 7 EARAERIC LV EKRT S LR
249 (EX) OLHITRD, 2O, RaZ T 7nbLisirEs (1,125x10° m?®) 27 1L51< &,
FOY— 7 FHEIT 90 mis 75 42 ms I TS (B 249 (A 2MR) ., 13 SHERHLS O
MM RIE 423 m'/s THHOT, HIFREBEO L —7fiE 42 ms) ZHTSE5 2 L0
ARETH D, LLE LY | Hong Xeng IZHHIlN O HI-CHL D U FIC L 0 2 FERE R & & 03
HZERKHTFESRDZENTED, L5325,

WERER A > % —F > 7 T 7
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BT F + TR BRI K5 ZrAL I L— P
100 100 100
= 9pm’
90 Qo ~ s 9% 9
80 80 80 —F S
Rainfall \ Stored volume|= 1,125x10 J .
70 70 70 y ¥
. \ \ Djscharge N \
Z 60 / 60 2 2z 60 4
£ 4 ¥ . -
o — . \
B 50 I 50 3 B 50 - - -
5 4 £ 5 Qp F 42m’/s J .
7] J B~ I 1\
g 40 /i \ 40 & Z 40 / \
|
30 n : 30 30
j \ / \
20 i ~\\ 20 20 \
10 ! \\ 10 10
0 = e 0 0

_tc=345min tc tc tc tc 0 345 690 1035 1380 1725

Time Time (min)

K 2.4.9 Hong Xeng 13 S#ERMED/NA FOT ST

Hong Kai Keo

Hong Kai Keo | Hong Xeng D4 X)I1C, £ 13 SHEZ O _EFE 900 m O HS TEFHRT D, HiEk
iAE 3.09 km® 24 L, KEIEREIT 1.36 km Th D, iELMKITa 7 ) — FTHRESHTEY,
AKBEIEIE 11—13 m, RSB 1/2,500 TH 5, fi THHIE 25 mYs—17 m'/s D FREN A2 A
B8, B TIIAKBN OB H O O3 FAE/IE 25 m/s—9 m’ s ITIE F L TWa, 2 bk
I RFE1T Data Book Fig. 3.1.31Z/R L7z &30 Th 5, Hong Kai Keo I3 i € Nong Bon M 112
B SN T\ 5, ARIIRIZIZLA T O 4 SO s 5,

Thong Sang Nang i 2.66 ha

e Phosaat i 2.07 ha

e  Nong Bon i i 1.99 ha

e Naxay /i ih 0.81 ha
Hong Pasak

Hong Pasak ((4£/KHif4 2.24 k) XL Z ATV 5, B 1.5 km X[EIE [Sihom Hi[X gk
B0 s M T, FRO 1.7km L T F v Ui SE R 2 s b THES
., @B ar 77— =ZmRDIZR> TS, BEOT v Y7 hTIE 5 EFTOREATIXHEIZ HE
IKEEMNER T BT,

Sihom HIX K FE T vz 7 b CHEINZ ERKBOMENAFTE R oloiosd, Rld
TS E L= Wrim gtk & P & R TR AR (1/2,500) & AW CTRERm 2 /ER L, K
Rtk 2 %8 U7z (Data Book Fig. 3.1.4 /) . BlH/KEE O FaE)IE, KEEHNOHERD D 7= 6O 1 i
THFDOKI 60 %I LTV 5,

Hong Wattay

Hong Wattay (HEKHERE 9.28 km®) I3 1985 EICHEE KL & L TR SN, FD%, [Hk
AT A TEBREKBETLET a7 M IZBWT R 2.7 km 28, £72. €= F v o Eili
HeMRET oY 2 M) ICBWT R 23 km 2N, 27— FZHED OPEKEE L THE S
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Nz, FRAECIT, K HHHE 27D FHREsE 1/4,760—1/5,000, HARIEH & i 5 i asix
1/2,000—1/3,230 T %, Jii LK OFE FREIAN 43 m’/s— 12 m’/s Toh D D%t L, BLILWTiE O iR
THREANZ 25 m¥/s—7 m'/s T D, JRKLAEIT. M LW, BHKim e b XM 2 FEfe 2R
Td % (DataBook Fig. 3.1.5 &)

Hong Ke

Hong Ke I+ Hong Ke #E/K AT ADT KK TH V. KIKIER, PKmEMET 3.65 km, 9.54 km® T
&%, Hong Ke % Nong Chang ¥ 13T < ™ Hong Khoua Khao & Hong Thong D&M HIAE U |
St. 1+683 T Hong Ouay Louay % &7 L. St. 14250 T Hong Phone Thanh Z &3 L T, &I
That Luang & #UZHEK S 415,

Hong Ke (X 1983 FITHFEMECR D7 DITHRAI, TRE S 7z, D%, 2001 i TE = F v il
WAERTE ey =7 b THOMESNZ, R7r Y =7 FTiE, %% Nong Chanh %
WA E L TSEIET DT ETH TR, TOREMENEDOHBIC LY | oW BEITF v &
JL &7z, Phonthan E#&HE (St. 0+730) KV FiflciZ= 27 UV — MEER, BRI Bicix=
VU — NERLERTINEHINL TS,

Hong Ke D7k &R 1% Data Book Fig. 3.1.6 |27~ 9" &L 360 T 573, Phonthan 8 4G D b T it T
B HLEUTDERBY &5,

X [H] (AT R )i {l P T RES]
e St 0+000 — St. 0+730 1/3,330 39.4m 66 m’/s
e St 0+730 - St. 3+650 1/2,500 20.6—16.0 m 38 -24m’/s

Hong Phone Thanh

Hong Phone Thanh [3/KHEAER: 0.95 km, HEKHFE 0.48 km® TH Y, T =2 F % il AHbTER
¥z M lZkvdiEsn, a7 ) — MR EERLIAER SN, KEAELII2AE
XM (17105 - 192) EFEAEXRE (1/1,110) NSRBI S, fi THrmm O F e 1% 30 AR
BAHY THDHH, BUR I EWEE CHER I £ 0 3t FWrEfEANE L 3.8—6.7 AR it &I
LCW% (DataBook Fig. 3.1.7 &)

Hong Quay Louay

Hong Ouay Louay |ZfE I 2 a1, 1.66 km DHEKEFEZ AT 5, 2N 1.80kmD=a 7V —
F=mRD K TH D, WIRABUE St 1+300 13 (1/96) ZFR< &, 1/1,950 - 1/2,500 T 5,
TR L OV BRI IX B OHERNT R S VDA, RFEERICIZ KBS ERD S HERE L T D,
Z D7D PR TIEHERD 1T 0 BLPLRE O3 T RE /) 23 i LW DK 5312 72 > T\ % (Data
Book Fig. 3.1.8 /) .

Hong Khoua Khao

Hong Khoua Khao (%, 1945427 7 > ADOKRIZ X 0 @ik Siviz, BEOKKEIL BT v
THAETE 70y 27 b THESHEZLDOTH D, FNLIETIE. St. 14800 Z5%(Z Hong

WERER A > % —F > 7 T 75
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Ke Ji1 & Mekong {7 [MIZif F LT e, TExZF ¥ Ui aEfil¥ e =2 ) TA=
AR E OB VR EFEDY) Y | [FIHE D5 Hong Ke it T 9~ 5 KB I2ekfE S iz,

BUKEE OEKERET 2.60 km®, KEKIEEIT 2.56 km TH 5, KEOWFEEFKIZI L2 ) — KT
WEIN WA, i LWEOF FHE/IE 26 m*/s—12 m’/s Th A, BIEIT TS 10 cm B OHERD
IC L DET 16 ms—7 mY/s 1284 LTW5% (DataBook Fig. 3.1.9 &)

Hong Thong

Hong Thong (X 1945 4, 77 U ADIHRIC I W @k sz, 20k, TE= U F v U HiREHT
BT w2 b AZE D Tl 320 mABHAKRE E LT, Bt 1,470 m 2R E L CBE ST,
[f~7'my =7 holi LK & FZEEOKE L 1T, BIKBESCHTRZIRS —H L TWiRdololzd,
AFHA O CHIE L 7o Wk & e TR OWIR E . K AR 2 FIARERWTm 2 (FRk L, KEEFRF
P& # P 7=, Data Book Fig. 3.1.10 {Z-~9" & 39 . Hong Thong |34 10 A=A O FHES)
A LTS, BURTITENOHERNZ X 0 i TREOF FEESI ORI 3 3@ 1 FREEIZA LT
D

(@ HKT—+

Mak Hiao JI| D FHtlZid, A e DEWAMITIZ 2 DOHEKT — FRREBEIINLTWVD
(BE 243 M) , A7 — MIv o F v U TEBRERBAEE L TW D0, ftisx DeEtX
AP EH XTI e L T W A - OIS ORI ARBH TS 5,

N\

Mak Hiao Main River Mak Hiao Branch River
EE 2.4.3 Mak Hiao JIIHEKS— b+

F— NI—EATic &, EiflE FRloOZnZTICEREIN TS (& 244 28]8) , AP
WX BRI — R &2 D Z L2 K VW, Mak Hiao JI| Ok Z Filoo 7 Z » 77— F i@ LT A
PR T D, A TR OKMRENEA I, Tl 7 7 > 77— v A 2 oK E
B4 %, @8I Bl — R 2B 5 Z 212k D Mak Hiao JINZAKZAT®S, Btk ol
FKkE LTRIHSND, RYEKT — b OEERE OfEEE K] 2.4.19 1277,
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* 2.4.4 Mak Hiao JIl®#EKT— b

Channel Completion Year Gate Type
Mak Hiao Main River 1976 Upstream: Sluice gate
Downstream: Flap gate
Mak Hiao Branch River 1995 Upstream: Stop log
Downstream: Flap gate
1 (before 1976) 2 (from 1976 to 1995) 3 (from 1995 onward)
Makhiao River Makhiao River Makhiao River
Main river Main river
gate gate
To Mekong River To Mekong River Branch ré\ég ToMekong River
There is no gate before 1976. Short cut channel was excavated to | A new gate was installed on branch
drain floodwater quickly. And gate |river in 1995 in order to prevent
was constructed for backflow backflow from Mekong River.
prevention in 1976.

2.4.10 Mak Hiao JIIBEK T — FDERE

(4)  ZEREKEEE

VUDAA Tl%. Hong Xeng > %7 .. Hong Ke > 257 A ¥ 7213 That Luang IBHUZ #5pi 3 2 Sk
KEEDOBAEZETHE L TWD, 46 OFEKEIE Chanthabouly, Sikhottabong, Saysetha, Sisathanak
WX 23 N9 %, VUDAA IF, AFHHEICEET DA 2 MPWT IZ#RRE L TE Y| HIEZ DER
FEo TN D, AREHETIE, BUERH S TR0 K O ECREFHE K OSUE DS TE S
TW5, ZhHDOIFPEKENSE SUZE = > F v Ui oAbl 72 & ONC FE #Hig o 1=k
WX DRI RIEICSESND, B 2.4.20 IZARGHEOMER 27~ d,

WERER A > % —F > 7 T 77
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M. Xaithani

M. Naxaythong

M. Chanthabouli

M. Sikhottabong M. Xaisettha

M. Sisattanak

M. Hatxayfong

2.4. 11 Pk ESEE

243  HKBOHFHFEE

v F v U TTE AN O PR OMERFEELL VUDAA 3 E#E L T\, LA L. VUDAA [EHEfr
EHICLELREEMEZA L TEL T, REEZICERFEL TS, EFERTIIMBEEORE

( “Decree on bidding of procurement construction, maintenance and services from government‘s budget,
No.03/pm, 09/01/2004” CIEFAIEED 5 7 Kip R DA . ALIFAE L SN TWD, ) I2HE
W, BRI TITONTWD, BEISNZER Iy 7Ry, /INLT L R— %~\F7/7\A
D5 A COKRBOERZ1T> T D, IHmIERICHKEER O ORI G LT, VUDAA

IHERFE BRI 2 RE L TRV . T O THM 2 [BIO1ER % &b LTI/\%N% %%TE‘»:@%:KJS%
Wr AR 1 EIOFERIZE EF > TS, TBEIEEITREIDGE SENITON D08, HEICk-T
VIR TISBIANCAEE 21T 9 2 & b b D, HEFFEBEEHE TIlE, &I - BrE Lti%ﬁ Ty
S 32 kmBENTZ GBI IET 2 2 LA ED TVD N, FEERICIE, SO THENE LTER
INFFDE D T2 OIZFHEN R o 7L 72 ST TR UY,

VUDAA DHEKEEOMEFRFE PR D THIL, ]| 245177 L BYERK 3-3.5E Kip TH 5, =
DOFHIT, MPWT OEKEHES v F vy olin bl S T D, HEKEEOHMERE L
(i) (2RI & U E COMEIN D720 | ZRENOBRIUTO LB Th 5,
o URME (HEAKER) : 25,945 Kip/m’
o BIE (=rA&—J) 150,000 Kip/m’®

78 R TET A > 5 —F 2 7 T
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o IR (M) : 20,000 Kip/m’
o WBFETOMEM 500,000 Kip/ B (B EIT 4m’ S B)
® 2.4.5 HEOHBEETH

Year Budget (Kip)
2007 - 2008 292,000,000
2008 - 2009 370,000,000
2009 - 2010 366,000,000

Source: VUDAA

AT CHEM LR EARAEIC L D & HEKENOHERRITAFS5,619 M TH D, ZHHAET
OHEFE LA & A5y 5 72 D12138,398 i HKipA B &L 70D (R24.62H) 28, ZHITVUDAAD
HEFFE BT D205 ETh 5,

* 2.4.6 ERIWELHIGEER

Channel Sediment3 Work Un?t Co}st Sediment3 . Co.st.
Volume (m’) Item (Kip/m’) | Volume (m’) | (Kip million)
Hong Xeng 9,111
Hong Kai Keo 92 Dredging 26,000 55,619 1,446
Hong Pasak 279
Hong Wattay 1,231 Transportation 125,000 55,619 6,952
Hong Ke 362
Hong Phone Thanh 34,884 /
Hong Ouay Louay 863 -~
Hong Khoua Khao 1,304 Totel™ 8,398
Hong Thong 7,493 / e
Total ( 55,619 8,398 (mil.Kip) / 350 (mil.Kip/year) = 24 (years)
WAL 1~ 5 — 7 >3 I =
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25 XKHEBE

KETIE, KEE=F U 7 LIKEBEBENT OFRERIZON TR~ S, &M, JHELIHS 8 [F
DEME=2V 7 L 3RIOHHIRFE=4% 1 > 7% 1)Mak Hiao JI[JRIE D AKE O ELIK 2 4R 5
5. )KEIBEENT 2 T 5, OIS E LT-, £ EMIT. BEFELENSDOFEANR, EO
ol s, AEHKEBIZHEIE ST D DN ONWTIREEZIT> 72,
FELOFRERRICHE S & PAEMITAKE @M 2 925 L, Mak Hiao JIWiEE N TRAET 515
B OPEHR IS H AR LAREE 2 . BLIL(2009 45)F5 1 OV A A ARV (2020 4E) % L CREAM L 7=,

251 KEE=RYYVIDEE

1) TEHE=HRYVY
(a) FAEHR

FHAH AL, Mak Hiao JI| & D E2 723 )11 TdH % Hong Ke & Hong Xeng 12 H L TIEE L
7o AT, BETISEFTH Y, K251, K251B LU0 25217 XK DI,
AAEZLZYTRA L 6EFTE, Y TEF=Z Y THRA L b IETNSRD,

AAF= B ) THRA L FICBWTL, BESECEK A2 ST 2/KEHEB 29 Lz, —J7.
YTE=H Y U TRA L MZBWTIE, BEEESCEEEZRSKEHE 208 LTz, KEDHT
HHEIZ, #2541 LTWA,

#& 2.5.1 EHME=4V2T BEMREK

Symbol Classification Number of points
MP Main monitoring points 6
SP Sub monitoring points 9
Total 15

15 T O A SO FEMALECTHAE N Z, R 25212077, 1SEFHTO 5 H, MP1, MP2,
MP3. SP3. SP6. SP7. SP8 35 L TUNSPI(4 8 f&7T)i%. WERI-WREA (2 X 232 #i s & RN
ETHD,
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#* 2.5.2 EME=4VVT HRAEMK

No. Monitoring Point Monitoring Purpose
MP 1 | Downstream end of Hong Xeng To check water quality of major channel
MP 2 | Downstream end of Hong Ke Ditto
MP 3 | Upstream end of That Luang Marsh Ditto
MP 4 | Upstream end of Na Khay Marsh To measure natural purification function by the marsh
MP 5 | Downstream end of Na Khay Marsh Ditto
MP 6 | Confluence of the Mekong River and Mak Hiao To measure natural purification function by the river
River
SP 1 | Downstream end of Hong Wattay To check water quality of tributaries of Hong Xeng
SP 2 | Downstream end of Nam Pasak To check water quality of tributaries which drain
suburban and/or rural areas
SP 3 | Downstream end of Hong Pasak To check water quality of tributaries of Hong Xeng
SP 4 | Downstream end of Hong Thong To check water quality of tributaries of Hong Ke
SP 5 | Downstream end of Hong Khoua Khao Ditto
SP 6 | Downstream end of Hong Kai Keo Ditto
SP 7 | Midstream of Hong Ke To check water quality of major channel
SP 8 | Downstream end of Hong Ouay Louay To check water quality of tributaries of Hong Ke
SP 9 | Downstream end of That Luang Marsh To measure natural purification function by the marsh
’ : Main Monitoring Point
A : Sub Monitoring Point
@ : Monitoring Points by
WERI-WREA
B 2.5.1 EHME=S VO TRS Y MIER (1/2)
W@%ﬁﬁ’/y&aj—yﬂf/k 81
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SP

: Main Monitoring Point

. Sub Monitoring Point

o

: Monitoring Point by
WERI-WREA

B 2.5.2 EHME=F ) TRS Y MIEBER (2/2)

(b) FREHE

EE=4 U > ZFHAEIX, 2009 45 2010 4FI2HMT T 8 EIEM 4. Z 0 9 HEZ#I(1 A~
4 Az 6Bl MG H~10 AT 2B, ZnEnFEhE L= (F 2.5.3 /),

%= 2.5.3 EHE=42YY VT BREHE

Dry season Rainy season Dry season
Month | Jan Feb Mar | Apr May | Jun Jul Aug | Sep Oct Nov | Dec
Year

2009 X X X X X
X

2010 X X

(c) HAEFZEIVRERE

AESHIE. JFRAIE UClS oM 2 W TiT>7-. LaxL7e2v s, BOD. SS. Ky
BEREEL, |EMERGEEESR, E2ROGHEE), BEEGEANIOWTIR, T7AARH A DG
TE LIRS 2l LT,

82
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AAE=Z Y U TRA M6 EHIN T, R 254 [T RTOHBIZOW T AT 72,
— ., T2 THRA L MO EINICBW T, AR L EEARSERIZOW TS

Wr&24T > 72(3 2.5.4 ),

% 2.5.4 EHE=2 Y UJIB T H5REEE LRAEARE
Group | Classification Parameters Analysis Analytical Equipment Monitoring
Methods Points
I Stream flow | Depth and width of | Field Potable electro-magnetic velocity 15 points
flow, velocity measurement | meter (KENEK/VE20) (SP and
MP)
11 Field Odor, color, air ditto Surveyor
observation temperature
item
I Basic item (1) pH, EC, ditto Potable equipment
turbidity, DO, water (Horiba Multi Water Quality Checker
temperature, TDS, U-50)
ORP
(2) NH;-N, NO»-N, ditto Potable equipment (HACHCEL/850)
NO;-N, PO, P,
hardness, sulfide,
acidity, alkalinity,
Zn, Fe, Mn
v Organic (1)CODyy, ditto Pack test (WAK-COD)
pollutant (2)BOD, S8, total Analysis in WREA-WERI or a laboratory in
coliform, fecal Laboratory Thailand:
coliform BOD:Azide modification method
SS :Total suspended solids dried at
103-105 degree Celsius
Total/fecal coliform:Multiple tube
fermentation technique
v Heavy metal | Cadmium(Cd), ditto A laboratory in Thailand: 6 points
Mercury(Hg), Cd,Pb:Nitric acid digestion and direct (MP only)
Selenium(Se), air-acetylene flame method
Lead(Pb), Hg :Cold vapor atomic absorption
Arsenic(As), spectrometric method
Hexavalent Pb  :Nitric acid digestion and
Chromium inductively coupled plasma
(Cr® method
Se,As:Hydride generation AAS
method
Cr® :Colorimetric method
v Pesticide Simazine, ditto A laboratory in Thailand:
Thiram, Simazine:Gas chromatography/mass
Thiobencarb spectrometric method
Thiram :High performance liquid
chromatographic method
Thiobencarb:Gas chromatographic
method
(2) HtwERE=S2Y >

EWE =4V 7122 T, Hong Ke 35 & U Hong Xeng Dt 7 17 D /KE AR H SR LB RE
APl % 728D, 2009 4 6 A L0 fEWr R E =2 U > 7 % Fi L7z,

(a)

REMSR

F255 B LUK 2531 R-TEBY, T=X ) U IRA LV MIERH T ETICTHD, K

2.5.6 ICHENEDFEMZ T,

WERER A > % —F > 7 T 23
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% 2.5.5 AT =4) >y REHIK
Symbol Classification Number of points
LA Hong Ke and its tributaries 9
LB Hong Xeng and its tributaries 14
Total 23
LB 5 LB 14
LB 4 (SP2) (SP9)
LB 11
Hong LB 6 LB (MP1) LB 12
Wattay A
LB 8\ LB 10 LB 13
Hong Hong Xeng (SP6)
LB 2 B3 Pasak
A\ A
LB 1
LB 7
LA7
mp2) LA 8
A3 L V Y0
Hong\(SP4) Hong Ke
Thong LA 2 A5 LA 6
W (SP5) (SP8)
v : Longitudinal LA 1
Simultaneous
Monitoring Point
A Slaughter house
2.5.3 RFRBFE=F YIRS MIBE
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# 2.5.6 WFERFE=42) T REMK

No. Monitoring Point Remarks
LA-1 | Upstream end of Hong Khoua Khao
LA-2 | Downstream end of Hong Khoua Khao Same location of SP 5
LA-3 | Downstream end of Hong Thong Same location of SP 4
LA-4 | Confluence of Hong Ouay Louay and Hong Ke

LA-5 | Downstream end of Hong Ouay Louay Same location of SP 8
LA-6 | Downstream end of Hong Phone Thanh

LA-7 | Downstream of Hong Ke (Hong Ke Bridge) Same location of MP 2
LA-8 | Downstream end of Hong Ke (at the confluence with That Luang Marsh)

LA-9 | That Luang Marsh at downstream end of Hong Ke

LB-1 | Upstream end of Hong Wattay

LB-2 | Confluence of a tributary and Hong Wattay

LB-3 | Downstream end of a tributary of Hong Wattay

LB-4 | Confluence of Nam Pasak and Hong Wattay

LB-5 | Downstream end of Nam Pasak Same location of SP 2
LB-6 | Confluence of Hong Pasak and Hong Xeng

LB-7 | Upstream end of Hong Pasak

LB-8 | Downstream end of Hong Pasak

LB-9 | Confluence of Hong Kai Keo and Hong Xeng
LB-10 | Downstream end of Hong Kai Keo Same location of SP 6
LB-11 | Downstream of Hong Xeng (Hong Xeng Bridge) Same location of MP 1
LB-12 | Downstream end of Hong Xeng (at the confluence with That Luang
LB-13 | That Luang Marsh at downstream end of Hong Xeng
LB-14 | Downstream end of That Luang Marsh Same location of SP 9

(b)

RESRE

F 257\ K0T, MR =2 U > 20E, sell(1 H~4 02108, G H~10
ANZ 1Bl DA EE 3 [H50 L7z,

#* 2.5.7 iR E=42Y ) REHE

Dry season Rainy season Dry season
onth | Jan Feb Mar | Apr May | Jun Jul Aug | Sep Oct Nov | Dec
Year
2009 X X
2010 X

(c)

RESHES S VRERE
AKEGHTE, JFALE LTSI 2 VT T 72,

L2oxL7en3 6, BOD, SSIZDWT

3, AADEHTE L T RICHN 2RI L7, R 258 (2, HEHHEB L OCHELEEZTRT,

WEREE 1 > 5 —F 23 T/

W THH
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% 2.5.8 MR E=4 ) U JICE T HREEB LRAEHE

Group | Classification Parameters Analysis Methods Analytical Equipment
I Stream flow Depth and width of flow, velocity | Field Potable electro-magnetic velocity
measurement meter (KENEK/VE20)
1T Field Odor, color, air temperature ditto Surveyor
observation
item
I Basic item (1) pH, EC, turbidity, DO, water | ditto Potable equipment (Horiba Multi
temperature, TDS, ORP Water Quality Checker U-50)
(2) NH;-N, NO»-N, NOs-N, PO4 | ditto Potable equipment
P (HACHCEL/850)
v Organic (1)CODy, ditto Pack test (WAK-COD)
pollutant (2)BOD, SS Analysis in A laboratory in Thailand:
Laboratory BOD:Azide modification method
SS  :Total suspended solids dried
at 103-105 degree Celsius

252 HEER

1) E#HE=2YVY
EHE=F U 7 OREREZ L FICRT,

(@) RE

15 T O A AT DI EOFHZE A B 2541077, T4k Y. SP1, SP3~SP8 ¥
FOYMP3, 9725, HongKe, Hong Xeng 35 & O That Luang ¥ Hi> _EHjilsk, & 5 Ui,
Hong Pasak =° Hong Wattay 72 & O3JINZIWTIX, W6 A & 7 A)oimEs e A, 3 A,
IHHABLO 12 A)DZEN%E I ~5FRE LR S,

—7J5. SP2, SP9, MP1, MP2, LU MP4 75 MP6 DA, 3725, Hong Ke,
Hong Xeng |27 (& L, 2Dl R & 72 fitdii &2 RO iR, 36 £ O Mak Hiao ) AHKRIZ AL E
DU BT, WO ENTIAOFRE DK 5 F5(MP2 12 THLHN~45 £%(SP2 (2 TELH)
2T D,

IR D A BIZEENCE H9 5 & . Mak Hiao JI| FHEICALE 95 MP4, MP5 35 X OXMP6 |2
BWTIE, 11 AOBRMER, 2 AEE 3 AfE%E B> T\, Zivd, MAKDORELZRT
DThHDH, LNLEnG, 12 AOBHIELZ LD & MAKOREITREA L2 A & 3 HOEICE
WHDTHo T,
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T F e LE— p BT F + KR K G A
100.0
O Feb, 2009 B Mar, 2009
O Jun, 2009 O Nov, 2009
M Dec, 2009 O Feb, 2010
O Jul, 2010 O Nov, 2010

100 1 —

m3/s
l
\
|
|

0.1 Aﬁi H w - - W HI - |

I M

0.0 — e o .
) )

D D N SN H
g & & § & & &

Monitoring point

2.5.4 EHE=42 ) UJI2HBITHHRELAE HEERT)
(b) BOD, SS

BOD {22\ T, 200942 AR L3 HIZIZ ERI-WREA 125 24K L. 200946 A LV
B A DOSKATICHKIE LT, B 25.57 5K 251012, 2009 4 6 H 7 5 20104 11 H @ BOD @
TG R AR,

ZH X V| HongKe ¥ & U Hong Xeng @ H Fidakiz s Tk, 6 HI X7 A)DBLH
fiEAS, WEHI(11 A4 X 0012 A)NCA B ICoH BOD R BICHINT 5, —J5. Mak Hiao JI| D F
IZALE T D MPS X° MP6 (235 Tik, BOD OBLANEIL 2.0 mg/1 LA TA 5 3.1 mg/l ZHER L
TEY ., FHEBIRD LR oT,

BOD D KAEIE. 2010 4F 11 A2 Hong Pasak (SP3) TALHI S 7= 326 mgl TH V. ThiZ,
2009 4 12 A IZ Hong Xeng @ Fiitdim(MP1) TRUHI 4172 29.2 mg/l &, 2010 4 2 A2 SP3 THL
W EA72 29.0 mg/l 25%E< . LA L72AsH ., # LT BOD OBHNEILH) 30 mg/l FREEIZHE £ -
776

SS {22V TlX, Hong Ke & Hong Xeng 35 X OV D3N F 1T HELHNEIL 10~50 mg/l #25 T
o7, —J5 T, Mak Hiao JI| OAFE(MPA~MPE) I Tid, BHIMEAS 40~100 mg/l FLFE &
72577, SS D KAEIL, That Luang {2 H10>_EJiEsE(MP3)Z 3T 2010 4F 2 A BRI S iz
198 mg/l T v Z AT, 2010 4 6 HIZ[F L < MP3 THEUHI S 72 184 mg/l & 2009 4 12 H 12
MP5 THLH S 4172 168 mg/l 32, ZiLH D@ SSEHNMEIL, AHE® I AL DT
(F72 <L AR 2 B A ST 20V L hIc kB b D e EX HND
(X 2.5.11 &),
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5.0
6.9
9.5
9.7
22 14.3
33 Mak Hiao 3.1
Hon River
Woat?ay Hong Xeng
Hong 15.4
Pasak 16 70 66 7.1
Hong
Thong
Hong Ke
Mak Hiao River 21
24
2.5.5 EHE=421) 2JIZET% BOD £AI{E (2009 £ 6 A)
4.0
14.1 5.0
13.2
10.3
24 13.6
) 2.9
Mak Hiao
Hong River
Wattay Hong Xeng 14.1
Hong 158 "s 10.6
Pasak 12.2
Hong
Thong
Hong Ke
48 Mak Hiao River 2.9
B 2.5.6 EHE=4 1 U JIH 1+ 5 BOD #RAIME (2009 £ 11 A)
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7.6
29.2
16.8
12.7 43
19.1
<2.0 o
Mak Hiao 28
Hong Xeng 21.7 River
Hong
Wattay 28.3
13.3
Hong
Pasak 12.3 10.3
Hong
Thong
Hong Ke
Mak Hiao River 21
5.0

2.5.17 EHE=4"Y 2 TJI1=&+% BOD #RAIE (2009 £ 12 A)

3.7
29.0
16.4 6.2
17.6
27
5.0
Hong Xeng %2 Mak Hiao 24
Hong River
Wattay 27.2
28.1 22.0
Hong
Pasak 8.4
Hong
Thong Hong Ke
Mak Hiao River 22
27
B 2.5.8 EHE=4 Y TJIZEIT5 BOD EFRAIME (2010 &£ 2 A)
REZIEIA > 5 — T2 7 T 20

W THH
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ETHREE
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10.3 19.6
<2.0
6.0
Hong Xeng <2.0
Hong
Wattay
19.9
Hong
Pasak 05 72
Hong
Thong
Hong Ke
2.5.9
32.6
14.6
105 129
<2.0
Hong Xeng
Hong 26.7
Wattay 12.8 15.5
Hong
Pasak 15.8
Hong
Thong Hong Ke
B 2.5.10

<2.0

<2.0

17.8

<2.0

6.4

6.9

14.3

3.3

Mak Hiao 24
River
Mak Hiao River <2.0

EHE=42Y TJI12H1+% BOD #RAME (20104 7 A)

Mak Hiao 31
River
Mak Hiao River <20

EHE=42"Y 27121+ % BOD FRAIME (2010 £ 11 A)
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FHREEZ Z 42 E

Z AL I e LR — B F ¥ TR K ZFFEE
ss
200
—e— Feb, 2009 —8— Mar, 2009
180 — & Jun, 2009 —e— Nov, 2009 A
160 < —*—Dec, 2009 —e— Feb, 2010
10 —— Jul, 2010 —=— Nov, 2010 //7\\
20 JIANSAAN
5 100 é\\ | I\ // \\
. I\ I~ JI/rA X/
o A / /A S
40 ’la\“\v \WV/ AN ZAWA
y ﬁggM//\ T
’ SP1 Ispzlspslsm SP5-3P6 SP7 SP8 SP9 MP1 MP2 MP3 MP4 MP5 MP6

B 2.5 11 EHE=42 Y TI2EIT5 SS BAHE

() #RXBERELIUHEERXEEER

KIGEBEEC DWW TIE, 2009 42 A3 X O3 H 21X WERI-WREA (230 &2 4KHE L. 2009 4F
6 AL, XA OOMANCRIE L7, B 25.12121F, 20094 11 A2>5 20104 11 AL TO

MR IGE RS X O RIBERES A R LTV D, 7238, 2009 4F 6 HEIZ Wi, 8

E LT AHERIC L 0 RE S OMES D IREIC R Do lcZ L n . K 2512 1213
L TUWZRuy,

Hong Ke <> Hong Xeng @ T it &L O DS INIALIET 2 FHA A SP3, SP4, SP6, SP7 35L&
O'MP2 IZEBWTIE, il A& T, MARIGEREET X OFEME R R & b

100,000 MPN/100 ml 7> ZAULA B & dk L=, ZOfEIX, 26 OB TS - KD
FEAEN, FEBIWEEROFEKTHD LI TND Z & EEWRT S ( [HBHI T KER

At a8t & MR - AR TARERHS-] 12X D& 60%LL D FARLESIZIB T
Z DFAKF O KRAFEREE DS 100,000 MPN/100 ml % _E[E] > Tz LG STV D),

2009 4= 11 A LAEOFAEIZI T, T A A FE O K it AKE HHEF M # #£45:5,000 MPN/100 ml
PUF . #EMERIGEEEEC: 1,000 MPN/100 ml BA )24 & L72D1X, MPS @ 2009 4 11 AfE
& MP6 D 2009 4 11 A -12 A, 201042 H-11 A{EOHTH -7,

Zi¥BE L LT BOD O#HIEZ#H Lz, 2k . BOD 2MEWAHER 5.0 mg/l)ELHI S
Tl RKRIGE RS ZEE M KIGEPEROBRNE H 1K<, BOD & KIFFEAEICIX, & HFREE
OFHENRR D Z ERNbhroT,

IR 1 > 5 —F 2 5 FIL o1
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. 3 Total Colif . 3 Total Colif
Total and Fecal Coliform ota’ mottorm Total and Fecal Coliform ota’ Zotlorm
(Nov, 2009) [ Fecal Coliform (Dec, 2009) [ Fecal Coliform
' —&— BOD (reference) ' —a— BOD (reference)
100,000,000 30.0
100,000,000 300
10,000,000 ] 1 A T\
nih~ N N 250 10,000,000
1,000,000 HIHHIH = m_ \ 20
e m 200 1,000,000 1 \
_ LA || : n 200
E 100000 r 3 £ 100000 T a
e WAL | | Q 8 2
S 10,000 A 180 = N 10,000 — = 150 &
% 7 lll 4 g g L1 >
1,000 HIHTH[H d s 1,000 H H &
1 i 100 ' 100
100 alinlinlln M 100 H H\ A
50
10 HIHTHIH H 10 | | |4 ] 50
1 A, HETIRYS o LR DO D O PO O O D T PO PO DR TR
— AN M T IO O~ 00 D = N ®M T O O — AN M T IO O~ 000 M = N M T O O
W S A T« I W« S U W W A o ooOQQo00doaaonQQaoao
BDDBBDBDBDBDBBBESES S == BDHBDBDBDBDHBBESS S ==
. 3 Total Colif . 3 Total Colif
Total and Fecal Coliform ota’ Bollorm Total and Fecal Coliform ota otorm
(Feb, 2010) Fecal Coliform (Jul, 2010) [Fecal Coliform
' —4&— BOD (reference) ' —4&— BOD (reference)
100,000,000
100,000,000 = 30.0
10,000,000 1 n
10,000,000 = = H =
1,000,000 m M m TH 20
RS 1,000,000 At H H
= 2 200
g 100000 3 = 100000 A []] | | L A
o (=3 M
< 10,000 e S 10,000 1 H \ H H HE & 150 52;
=z < =~ | = 0 =
g 2 2 I 3
= 1,000 = 1,000 HIHYHHH HIH E
‘ 10.0
100 100 LN LA L
10 10 i | UL 5o
1 1 LU O O P D D TR D TR
— AN M T O O~ - N ™M ST WO ©
T T A Y Y N S O W A o
BDDBDBDBDDBBDBDSESSSS S
. [ Total Colif
Total and Fecal Coliform otal Bottorm
(Nov, 2010) =Fecal Coliform
' —4&— BOD (reference)
100,000,000 I — 300
10,000,000 == mmbnlm
h . _ _ 250
1,000,000 H x HiA At LA
200
£ 100,000 HIRTHIHIHIHIH a
8 5]
N 10,000 HIHM |H —4§— i 150 &
2 l J N
= 1,000 ———54—\— £
10.0
100 HIHIHIH THTH THYH
5.0
10 HIHIHIHITHTHEHTH
1 e 0.0
- AN M T DO~ - N®M ST 0O ©
N S A Y M S O A o
BDDBDBBBBBBDDSSSSSS

B 2.5.12 RYPUE=S Y VTICB T 2B XEEREE S UREEXERBEROEHAE
d 2x-YUr

X 2.5.13(Z/r9 LV, HongKe & Hong Xeng D _F i L OV D)INZH1F 5 NH;3-N #l
HIfEIX,. Hong Ke & Hong Xeng @ F{itiEis & U Mak Hiao )14 CTOBLHNE X 0 K Z M)
(2> 7=, BOD & [k, Mak Hiao JIIARIZ IS 1T DARPEEE D NHy-N 1%, ABRIRIC LD 6D
EEZOBND,

NH;-N & 57210 NO3-N IZDUWTIE, NH3-N 232 B2 50 TR U T 1L.O0mg/l BL T
IR E > TEY | ARG TOEOHEILRD b »> 7, Ziud, Hong Ke X Hong
Xeng (ZALE T 2 FRA M AL Tl (5B AM AR DA S E TOW TR, bics
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EREE F4ZEF
TrAL I e Lf— p BT F ¥ KR KRB 2

FAEFRICH L TEWLW L THD EE 2 6D, — . Mak Hiao JIIARTEIZI W CIE, A
REHFIC LD NO-NBEMILS 2 bDEEZLND,

NHg-N NO;—N
25 (1 4 Feb 2009  —B— Mar, 2009 35 [ —e—Feb, 2009
€eb, ar,
—&— Jun, 2009 —&— Nov, 2009 —— Mar, 2009
—%— Dec, 2009 —@— Feb, 2010 3.0 —&— Jun, 2009

S \ R I/\\ A %/«
\ W @\ Y #“
VR R o

lo\ A
5 \\'/// A\ // \\ 05 S ‘ A\v’ '/-“\"-VJI"‘
Il // " ‘ !
0 N N EESNYRINS s
- 0.0 LB 0 T O TG T
LS LLL L LT £ LLLLL LL L ESES

B 2.5.13 EHE=4 Y 2 TI2E1T5 NH;-N & & T NO;-N &R AIlE

B 2514 27T &80, U (POP)OBIHMEIL, 2 1.0mgl L FCThoTz, LLARnb,
REHAIZ BT, BEE LT, 1.5~2.5 mg/llCET 2 BHENEL . W< OB IZ BT
BRI To, RENCCRERT 2 MEMRIFE =2 U > VOB RICE D L. SPLIZKIT 55
VN POS-P I, FAAEHIA LB3 @ IR E T 5B N D OBKICEHRLTNDLHDEE X
bivd,

PO,P
30 —e—Feb, 2009  —8— Mar, 2009 |-
—4&—Jun, 2009  —*— Nov, 2009
25 |- —%—Dec,2009 ~ —8—Feb, 2010 |-
—— Jul, 2010 —=—Nov, 2010

mg/|
| -9
/
=
—

, A
\‘ "\“"v /‘ K
I &/’§\ (47T

b /AN
== $

00 -
— o~ el < ‘el = ~ © (=21 — o~ el < el ©
o o o a a o o a a o o a a o
7] 7] 7 @ 7 %) 7] 7] 7] = = = = = =

2.5.14 EHE=4") FI2E1+5 PO,-P OEAIE
(e) EE£R:BE

F259I1TRTERBY, BRI TL(CD)., BL(Se)BLU61r oi (CrfHZoOWTIE, 4
TOBANZ B W THRE SRS To(EEIRFLL T Th o 72), tOESBOKE (He). 4 (Pb)
BLOEFE (As)IZHOWTIE, B S7228, MRed TR EE (T 4 A [E O R A KB I
LLF; €d=0.005 mg/l, Hg=0.002 mg/l, Selenium(Se): no standard, Pb=0.050 mg/l, As=0.010 mg/Il,
Cr*'=0.050 mg/l) T - 7=,

WERER A > % —F > 7 T 3
W THH
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# 2.5.9 BHE=42 VY VTICB 5 EEROEHAIE

No. | Parameters Unit Feb Mar 2009 Tun Nov Ditigiiton
(1) | Cadmium(Cd) mgl | <0.006 | <0.006 | <0.006 | <0.006 |0.006
2) | Mercury(Hg) mgl | <0.000s | <0.0005 | <0.0005 | 999 | 00005
(3) | Selenium(Se) mgl | <0.0005| <0.0005| <0.0005| <0.0005 | 0.0005
(4) | Lead(Pb) mgl | <0031 | <0031 | 00 000610

(5) | Arsenic(As) mgl | 00| ooeee| 0000 | <0.0003 | 0.0003
(6) | Hoxavalent chrome(r®) | mg/l | <0.006 | <0.006 | <0.006 | <0.006 |0.006

. 2009 2010 Detection
No. | Parameters Uit —5eg Feb Jul Nov Limit
(1) | Cadmium(Cd) mg/l <0.006 <0.006 <0.006 <0.006 | 0.006
0.0005 0.0005 0.0007
(2) | Mercury(Hg) mg/1 <0.0005 20.0012 -0.0009 -0.0030 | 0-0005
(3) | Selenium(Se) mg/1 <0.0005 <0.0005 <0.0005 <0.0005 | 0.0005
0.016 0.015
(4) | Lead(Pb) mg/1 20,027 20.018 <0.003 <0.003 |V

. <0.0003 | <0.0003 | 0.0009 | _ 0.0017
(5) | Arsenic(As) mg/l | 50055 | -0.0016 | -0.0024 | -0.0047 | 0-0003

(6) | Hexavalent chrome(Cr®") mg/1 <0.006 <0.006 <0.006 <0.006 | 0.006

Note: " Detection limit is changed due to the change of analysis method, as follows.
0.031 mg/1 for February and March, 2009 with method of nitric acid digestion and direct air
-acetylene flame method
0.003 mg/l from June 2009 with method of nitric acid digestion and inductively coupled pla
sma method

BIITEH(I YT« FUT L« FARXUHALTNIOWTIE, 2009 GE0BIEE > 72 2TD
F= ) UTRHBEICBWTERBRRUT Tho7272H, 201046 HUEDOE=4% 1 75
BT, o7V o TFBLOrEEE L,

# 2.5.10 EHE=42Y) TIB T HREDOHAIME

2009 2010 Detection Refe}r)ence

No. | Parameters Unit

Feb Mar Jun Nov Dec Feb Limit
(1) | Simazine pg/l | <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 |05 <3
(2) | Thiram pg/l | <0.1 <0.1 |<10.0 |<10.0 |<10.0 |<10.0 |"Y <6
(3) | Thiobencarb | pg/l | <0.1 | <01 | <05 | <05 | <05 | <05 |? <20

Notes: Detection limit is changed due to the change of analysis method, as follows.

Y 0.1 pg/!l for February and March, 2009 with method of gas chromatography/mass spectrometric method
10.0 pg/l from June 2009 with method of high performance liquid chromatographic method
0.1 pg/1 for February and March, 2009 with method of high performance liquid chromatography/mass
spectrometry/mass spectrometric method
Environmental quality standards for human health, Japan

H Foifts
EME=2 U U TRERED . UTIORT L9 RFfER R ons,

2)

3)

e pH: LT, MIOEBREITZZOZ L VKT,
o WS SP2. MP3 B LT MP5 72 EEIEE D SS BB S - s Tl E b IE
U< &<, SS LRI CHENR O,
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FHREEZ 57X [EF

Z AL I e LR — BT > F ¥ KR K5 E R
e«  ORP: SP4, MP2 72 ¥ D& 2D BOD Z &L L 7= #15 Tl ORP 23 0 LA F T, #f
SIREETHD Z L EA/Rr LT,
o TILH Y JE TV EIZONT S, EOBIRME? ., o BHHEE T -
77

o Bk BRREICOWTIE, WHOBE N FH O A RS 7,

(2) #HMErRBE=2Y>T

HERTIRIFFE =4 U > 713 2009 4= 6 A BB L. AFt 3 (2009 4 6 A -11 A3 LN 2010 4F 11
ANCE LTz, ZOREFEOME A LLFIZRT,

(@) BOD,SS, EXBLUY >

BOD {Z oW T, K 2516 IZ/RT &80, ZOHRKMEA 2009 4F 11 A2 LB3 (& THELIHI S 4,
ZDfEIZ 3620 mg/l T o7z, LB3IZEBWNTIEL, SHIT, 20104 11 AIZH . 209.0 mg/l D
WELIEDS B vz, F72. #2009 4 6 AW\ THEHNED 48.3 mg/1 12 L7=(K
2515 B LUK 25.17 &),

—#IZ. IR O BOD (X, LB7(Hong Pasak @ _E i), LA3(Hong Thong @ Fifiti) s L
LAS8(Hong Ke ® Tiiiufi) 72 £, Hong Ke X°> Hong Xeng O Tt DX THH S, D%
MR T DR RMEIE, 37.6 mg/l, 28.0 mg/1 L N27.9 mg/l T -7, —J7. Mak Hiao JI|
DARFUALES S LB13 72 £ Tlik, BOD I, AHIRIZL D ZNIEE@m R BR0 o7z,

FEH 12BN BOD MBIl S 7= LB3 2B W T, SS. NH;3-N B X OPO&P & F7=, FEFITH
WHDThoTz, BIzIE, 2009 4F 11 H OBIRIEA LS &, SS. NH3-N B LT POLP L, £
N2, 262.0mg/l, 34.0mgl B L R6.70 mg/lZ#E L=, ZHux, LB3 D LFIChiET 58
BIGFEKICERT b EEZ NS, — T, LB3 OE FICAET S LB4 (2B T,
BOD. SS. NH3-N B L POPIE, £ %11.9mg/l. 17.9 mg/l. 8.5 mg/lH L1 0.49 mg/l &%
?ﬁmﬂ\‘éo :mi\ FRDBICED LD EEZ HIND(LB3 & LB4IZEBIT S, 2009 4F 11

DOIEEBIMEIL, %4, 0.025 & 0.118m’/s Tho72), —F. NOs»-N ¥, LB3 & LB4 & %
12 05mgl TH-oTe,

SSIZ DWW TIE, LB3 ZBr < BMIH AT, 20~50 mg/l OBHIE %157,
(b) DO

£ 2.5.18 |Z DO ORI R 2R3, Z4LL 0. #2009 4 6 H)IZiX, HFiZ Hong Pasak D T
Jiui(LB8) & Hong Ouay Louay @ Fifii(LASHZEW T, FEFITE WV DO EABHI S, £ 0
EIX, 2, 1888 mgl B LN 1437 mg/l TH-o7-, —F., FH(2009 4 11 A)ZBWWT
1%, BT LA4 & LB4 (2B T, 18.71 mg/l B L0 17.84 mg/l IZEET 5 i\ DO 238
S,

O OBIME IR ET S LU TH DA, Dof DI ORI X, — ARITKIEDS
LG 10em BAT), AEAENER L TWO DR AIHE L Tuie, _wototebk/ﬂ%%r%‘é
L. DOEDEWELE L, KIENEW Z LI LD EFHBEROIEECHEYIC L 5 AR X

IR 1 > 5 —F 2 5 FIL %3
WD TH
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MEMEE SN Z LEREZOND, £7-. DOXEWEIM A TIE, L CpHME S E
VY, ZHUE, EERRICE Y OH A A BEEINT 5729 T, HERICE D DOEOH L EiF %
HITHLTWAHDEEZHND,

—J5C. BOD 23 @EWELIHS Clix, DO EOBHNEIZH C TIRWE D TH - 7=,

4.3
6.8 <2.0
48.
8.3 101 9.5 ad
Hong 51 37 52 49
Wattay
Hong Xeng
8.1
A 37.6 Hong
15.4 Pasak
27.9
268 453 74
24.1 Hong Ke 7.4 8.9
11.4
Hong
A Slaughter house
5.4

2.5.15 ftwmEERFE=4 1) > 7121+ % BOD #iRIfE (2009 £ 6 A)
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EREE ZFRE
T F e LE— p BT F + KR K G A
362.0 5.4
11.9
2.7
15.1 182
ia 78 62 96
27.0 Hong
' Wattay
Hong Xeng
27.0
A 35.2 Hong
Pasak
14.4
9.8 4.9
28.0 1
Hong HongKe 9.6 1 85
Thong
9.8
A Slaughter house
7.3

2.5.16
209.0
~ 14.3
Hong
12.1
15.9 A 293

A Siaughter house

B 2.5.17

<2.0
18.3 10.1
6.3
6.0
4.5
Hong Xeng
Hong
12.0
11.2 10.7
197 Hnnn Ko 72
Hong 106
55

ftERFE=4 1 > U<+ % BOD #iHIE (2009 ££ 11 A)

4.6

58 538

13.4
3.6

METREIRE=4 Y > 7%+ 5 BOD #AIE (2010 &£ 11 A)

ERLET A > 5 —F > 7 T
W THH
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FAXE FHREE

BT T ¥ KRB K 7 A Z A I LR— P
DO
20.0
& Jun, 2009
18.0 O Nov, 2009 [
O Nov, 2010
16.0

a
6.0 H n
40 Hl| H H H ally
2.0 || [H H ﬁl «i‘h H 2l
0.0 -

B 2.5.18 HmERE=4% VU > JI2E 1T 5 D0 DR AE

(@) WMABROELHERE
EE L ORIBTRIGE =2 V) > 7 ORROE L LIRS Z U TSk 5

e SPI BLUNSP3~SP8, % V. Hong Ke & Hong Xeng DA Z DI i THBLIH S 7= K
15 T B (s R T e/ T M R G TR RER) 20 DI 95 & L Z OFRBUKIE, 157K AL
HThHhoEEZLND, LLARNEG, BOD OEEIIHEV @L< 2L, iz TH
10 mg/l~35 mg/l OHPATH >72, —J7, Mak Hiao JI|OAKRTOD BOD fEIx, ZEHiZHX
HED R 2~ 3mgl FREDETH 7=,

e Hong Ke & Hong Xeng DAL Z D3P NHa-N BUHIEIL VA, Mak Hiao I OAFR T
I%. BODE & [AIk, BUAMEIZ 2T 5,

e NO-NOENMEIX, 1ZEAEOBHM AT 1.0mgl LLF T, 2»OMEHTHE VEVNA
LIV o T,

o WL ONOBANEZFRNT, PO&PIZOWTIE, 4 1.0mgl L FTH -7z,

o  ATOEAR6 ). RIEGHEE)IT. EERALLTHIEFFICRRE Cho7-, 202 &
D, KEBEEA~ORBIIFIZ/NEBEZ BN,

253 TiFHEK

TP DB ORI AR T 5720, BT Y 7TNICNE T 2 BFE T O 21T -7,
HEL LU= T3 WERI-WREA ¢ TE L OWEAZMEZ TRELIZLDOTH S,

WERI-WREA &P LABLOE T F v Uifipg L, & L8O Inventory (2RI 2 HITIAA
LTW5, LMNLARRG, I%«@Eﬁ%wm%:&uyf%®§£ﬁmowf TR LTV 5
LoD, FEEIZIZ, TELABOHIRIZEY, 2o DOIFEENIIZE A EfThbIL TRy, LR
ST, THPKIZHNDET—H b, i}:/ué:tﬁb\%?m:&)é
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FFR[E
BT > F ¥ KRB 5B

& 2.5.11 |2, Mak Hiao JINEIKDO/KEIZHET HNE I EeE T, BF LIGOMREEREL F &
DN, Zib O LEX, Mak Hiao JII~DFEIIH E 0 720 ), RIBAMINIE T 5 Z &3

-7,
£ 2.5.11 PETVZICHET ARFIEORERR
No. | Name of Factories Existing Condition of the Factories
1 | Beer Lao Beer Lao X, That Luang {2 i ORI ALE T 5 B — Lofok 2 423 5 KR
BTHTH D, FAET DHKIL, HIKI L ORULER & (A6 o 7= AL PR
FR(ALERAE 77:3,500 m/day) TALER S ju, TIHICRERE T 2 PRSI iR S h T
Do YEAKEEIZA I R - TR Y | F %8 U Tkt Mak Hiao )11
WORENHEST L 2 LT,
2 | Paper factory ATHiX, Beer Lao 2>H Ak L5 km IO L, H¥ L7ZBEKE T L T 5,
LsL72m b, BEKEIZEED CTH Y, 7> Mak Hiao JIDOFRIKSMALE LTV
%,
3 Slaughter house located in ZIKIi}Ej &j:\ That Luang ‘Zﬁﬂﬁ@ﬁﬁu Iz &) 5 Donqou *‘TP(;J L:'fi%j_‘ 5 o Ii—ﬁa‘l’jﬂ Iz
Dondou Village . BERTEPDOOBEKEETHE Y EBRRITONTNDEH, FHAERFC
X By FRICBEKITRO bvieho Tz, Flo. ATH b Mak Hiao )1 Dtk
IMAIE L TND Z ER Do,
4 | Slaughter house located in | 2.4.2 i T~/ L 912, AR THL, Hthrlale£ =% U > 7 O At 47 (LB3)
Nongdouang Village O EFICALE L, 2720 HRSNIFERE T L TS, =4V 7R
2R D&, BYEIIZRE Ch 503, AFRA TR 5 /KEHBMHNTIC
I, AL OREAMEHE L, TNV EICAATZ &L L,
5 | Noodle factory ARTHE, Wattay [EFRZEREO HIZ &H 5 Nongsanokham FTNIZALET 5, LD
LR, RLBIIMNIBETIETHOY EKEV BT bDTHoT,
6 | Garment factory located in | A T. 8518, Wattay [E[FRZEHEDHIZ & 5 Nakham A NICAZE T 5, L L7eR
Nakham Village b, ALBINER TS THVERKELMA LD D TH o7,
7 | Garment factory located in | A T.851%, Donparlap FIND, E=% U > 7 A A(SPINNLET H, FEK
Donparlap Village I, LIS 2B R SNV TW e &b e ode, £2, 0
#1723, 1305 Hong Pasak IZHE L T2 02 E I B HIRE Lo Tz,
8 | Existing factories located | 17 ® L35 Vientiane Industrial Park |2 CREICE@T CTH 5, Zh b DT
at Vientian Industrial Park | I, %@%ﬂﬂ AR - ) ar THEENGRDLS, THREKIRIZTEAERAL
TUVRYY,
9 | Others RO LETHO LI, A, &2 WVIIMECERINTEKEH LT 5T
Bk, RET Y TAICIER o7,
254 ExXIr Fv mOKBREEFMEY SHFERBEITETILOME

v F v T OKEREE 2 G LESGET 272010, A& QAT KSR « G+ AKSCIRT
DEALIZELRE Lo, {GEAMOMHRIL 2 BT G0N ET V2R LT, Z0ET7 V%
AWT, 3ETHEFERTHD 2020 FOKE TR 5 NIRRT RO M 21T 2 o

(1) ETILHTOREANRKEIER

A, HEMSTET L BT 2 . T bl & PASKIBIC S D, & 2512 1R
F9UZ, I & PHEHME K CIIRFIE DS 3472 2 202U, MRET I SKEIHR H 5272 %,
ARFETIE, ABRIC & D6 RIA D RO R 25 RITTHERNT 217 9 25, #oiCH 1T % Mak
Hiao JINEZRVHA & (358720 | WES MG 5720, W EHRTZENRYTH D, LR
> T, fETET VN THREISR &9 2 KEEH L BOD L ¥ 5%,

PREIZOWTIE, TR FAGEE R AFHERA et & Ml AR FAKE
KRB (T5%i R, Q)& vy, BODEEAHHT I LD ET 5,

) NTHES xR

WERER A > % —F > 7 T
W THH
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# 2.5.12 ERBWMICE TSI & FAFIEKIS DR

)11 (River) PHEHIME /K8 (Lake and Sea)
iﬁ%&m'ﬁéﬁ BOD COD, %3, J v
KIBTNIZ E”‘@ftﬁffﬁ( IR U - W35 & B - B, PR R, RRERC. IS
KE (’?{%ﬁﬁﬁ X DA S %%f@ﬁ‘é

- ?tz‘ﬂiﬁ(ﬁ?k{ﬁiﬁj?) CXIGT AWHALR | - B OTEAR S KE IS 5
L REIZ L - T %

TR SR~ | - IR ERICTIST 2 ERE | - R J’é%btﬂ?(ﬁﬁﬁﬁ‘?ﬁ
15 VB Al O i 2 i LAY HW(EARRHIZHHET 20 0B ET 5,

—f%IC, EHRRRERZ, WO
BEXyRED

T 5 £ 447 B (non- - BN BB R R & Aty - FLHNCHERE L7758 ANT I, RN

point pollution load) W42

JiBAL - JREALIE, MM, THATHL, LRSI
XL CRET D

- BRI L DA BB D

Source: Guidelines for Planning of Regional Sewerage, The Japan Sewerage Works Association

(2) REFHAFERUERR[E

(ﬁ{%ﬁﬂﬁ%ﬁﬁt TIE, EE, kg g TRIASNDREAMBEZ RO DLEND D, FEAN
)E{Tﬁ ﬁ(%@ﬁlﬁk YK TIHPKICHRT D), & 2)FE AR - AR R
?LZQ)_ END,

FEAE LT ATTIE, /KRS, PR 2 CORIIC A D, £ LT, T OIGEAR IO
TNRARIC T 2 BRAFL 2 Z T RBIHLSND, &2 EERICEES {5 AN it
AT &S, ARAETIE, »oMRICREET SR ANEZ, LINORTAZHN TR %,

IEIVG A fif = FE4E 75 AL ff XRy XR,
Ry: F#HEFEH
FRROAXIZBNT, JEREIL, BAEGEAR O S5 BAKBICEET 2AMEORGZR~T, —.

HLER L3, HHIEUESICRIES D £ T ﬁﬁ“&%\@ﬁk®§ﬁ@MWﬁ%thLT%
T HAmMEBEDOE A Z T, B 251912, BAEGERAN &G E AR OBSX %2 R~
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Houses

BOD
Load

-
4
[

1)
’

EEEEE

Dirt and dust
in urban area

2.5.19

(3) TER

TRIEERIZ OV TIE, KREIR5.5)12T

b

(4 HERE

Domestic wastewater and
Commercial wastewatar
(Night soil and Gray water)

the receiving water

Septic
Tank BOD load reaches

e

Natural pollution load
(paddy/vegetable field, forest area)

Non-Point L oad

Sub-Catchment Area

Point Load

JMIWD
Load

Factories
Treated
wastewater

Runoff Coefficient =

E =1e]]
Load

BOD load flows into a receiving
water, which is depends on land use.
This coefficient is bigger in city area
than that of in suburban or rural area.

BOD load decreases due to
sedimentation, absorption and /or
decomposition

« Self-purification Rate =
/
J
‘l

Self-purification rate depends on river

Livestock N
length and travel time. The longer the

river length and travel time are, the
bigger the rate becomes.

BOD load decreases
due to sedimentation,
absorption and /or
decomposition

REFAAMB LUREFARFTOBZE

ESUNE R

Tup

TR ZE DOZINT BT DEALFEFRIL, Streeter-Phelps X2 HWTEHET S, ZoRicksr b, &
fREERIL, B FRFEICIS U CHREBEIEWIICED T 5, ZOREZ L FITRT,

C

pur

=exp (

_ CxLx1000
V.. 86400

)

Cou: PRIEFES

C: HIFFREC
L: JiBSEE R (km)
Vave’ I@ﬁg(m/s)

2520 [T LT, HAHAITEITS BOD BE X, WiER, EioXz2HnCEB L%
bERB LOHRELLRD N D,

R THVD BEREICOWTIE, KHi(2.5.5) Tk~ 2,

BT > % —F > 5 T/
WD TH
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LT F v KR K 7 B A Z 7 A FI - L= F
BOD Pollution load generation:
fhoad 800 kg/day BOD (mg/l)
= (432 X1000) < (2 X86400)
=25
Runoff coefficient:
0.60

Self-purification rate: 0.90

Stream flow: 2 m*/s )
Pollution load reach the Pollution load runoff :

receiving water: 480 0.90=432 (kg/day)
800 < 0.60=480 (kg/day)

B 2.5.20 EERICHITSHBDREOEH A

(5) ETILHRIZHAANDEHAR
T IVHICHA AN DI AR 133 2513 18T B0 TH D,
% 2.5.13 ETIHRICHAANDFTREAH

Pollution load Description

Point | Domestic AKEATTHIE, ABEENLRAET A LD T, UREHHEKDORERENTALHE
load | wastewater LY OFEMTEZ BNE, B F v U HICBWTIE, YFEMICBET 51
W2 Z, WHO O~ == 7 /L Vil S e, RIEg EEICK T 1%
B 45 g N/ R Z VD, FHEADIE, EHEEREE OREHRHITT D Population
and Housing Census D7 — % % AW THEHET 5,

Commercial | PEERIGKIC L DIG@WARIT., PR ENC kT 5, KRRA TiX. pE¥ERIGK
wastewater . BRICEDHBAZ ) TOERATILIHDE L, HFIZEVHEABITHONT
W DRRISCEFTE N HITHE LW D LT 5, BAARRIZ, EorFy
TIAEAIEDRA 9 5 2007 FEOFKFERET — X IFEDE | FEEH KD 20%IFH
Y prEETD,

Industrial ARBATIE, TP SFIC BT 2 TR BFREAET 575, —fikiC Mak Hiao
wastewater NIFEIRPICALE 32 TN CH 5 Z &5 5, Nongdouang FHIALE T 25 &
B a br< IGBEKIE, PERBRKO—HIZEENDI D LT D,

Vientiane Industrial Park 7>& 5849 2 AR EIX, HEEFR(Q2020 F)ITK LT RIA
DHDET 5,

Livestock FHIOWTIL, K4, K- ILEPORET IAMEE HIAL D LT 5,
FEKIT, BTy CTOREFRKNROT — X AV THET 5, BEFR
(2020 )Y DEEBUL. National Socio Economic Development Plan (2006-2010)1Z7C
N7z, FRA%OBIMELE AN CHEIET 5,

Non-point load TR, HERCERDORETLRAMTH D, ARAMIIONTHEZ S Fy
MTOTF—=FNRNZ Lnb R FAERER G HERA  HEet & M -
HATAGEWHE-11TR SN, 0.5~1.0 kg/km*/day D FIETH 5

0.75 kg/km*/day Zf# 4 5,

Note: ) Wastewater Stabilization Ponds -Principles of Planning & Practice-, WHO

6) XNRBEHIVCAOQTFH

TGUBRMT O S fg L 412.5 km?(2009 4F), 412.9 km?*(2020 F)Th 5, # Oz, Hip=e
BETF/KBE DOFREICHERE DX~ b T — 7 5L L CTHEIZ 59 O/NRIRIc & &b,
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sHgitik O2RXIE, 2.3 OB 2.3.11 |27~ L7-, Hong Ke & Hong Xeng JitlikiZ 31T 5 /Nt
Sk, B252110R L7z,

2.5.21 Hong Ke & Hong Xeng Figi(Z 35 1T B /MtigiER

& 2.5.14 1T, 2009 fFd5 K TY 2020 I 1T DI AR AN 03 L TN, Hong Ke & Hong Xeng il
WA B O TFRMEZ P CRT, 2000 FD N A1E, FAFEKIZET 5 2005 405 2020 4F £ TOH:
RN 2 AW TR L7z,

4 SO FH B = U 7 (That Luang Development area, Dong Phosy Development Area, Stadium
Development Area and Vientiane Industrial Park)(Z- DO\ Cix, BAED & Z AFFE A DT D HiL T
RO, BEMDIENT Z4T O 120, 2O THNOAND LiHEANEEZHE L, T LN TEE
L7z,
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%2514  ERBHICETSHADTRE
Catchment Area (km?) Present Target Annual | Remarks
2009 2020 (2009)=(1) | (2020) =(2) growth )/ (1)
rare
Hong Ke catchment area 9.5 9.5 50,620 44,173 -0.90% 0.87
Hong Xeng catchment area 53.1 56.6 111,698 163,852 2.59% 1.47
Other area 350.0 346.8 200,490 290,897 2.51% 1.45
New development area - - - 36,800 - -
Sub-total (without new dev area) - - - 462,122 - -
Total 412.6 412.9 362,808 498,922 2.15% 1.38

#F 2515 |

Note: Value in italics is assumed one and subject to change if the detailed data is available hereafter.

T, OB Y 7o B FRIME

(Residential area)@f& (2., A B OESE 80 A/ha 23 U TR L7,

DFEMzZRT, FETY T OAQE, (EEHX

# 2.5.15 PRI Y TOAOFRE (HEE)
Area (ha) Pop. Pop.
Area Resi- Indus- | Pub.faci | Untrans- Density Asssumed
Total dential trial lities ferable Others (person/ha)
1 | That Luang Dev. Area 670.0 | 230.2 - 71.1 368.1 0.6 80 18,400
2 | Dong Phosy Dev. Area 100.0 41.1 - 4.1 54.8 0.0 80 3,300
3 | Studiam Dev. Area 430.0 | 1299 58.7 582 | 1509 32.3 80 10,400
4 | Vientiane Industrial Park 484.5 58.5 | 410.0 - - 16.0 80 4,700
Total 1,684.5 | 459.7 | 468.7 1334 | 573.8 48.9 36,800
Note: Values in italics are assumed ones by the Study Team
(1) EDih
(@) Vientiane Industrial Park (235 1+ 5 Ti5HEK
Vientiane Industrial Park 7> & O TIGHEK % | f#HTE7 /LN T BRI 2020 125 L CRIAT,

BAFE T U 7N OFHEHEEE & KFEETHIMES ., T’ 25.16 IR T X D
Industrial Zone Development in the Lao People’s, Democratic Republic D L 7R — N D TR EH T
W5,

Z Preparatory Survey on

FEROHEEEEE L, ATY TRNLIAET D TRk L, 26,000 m*day &HEET S,
ZHUE. 5,600 mY/ H (2015 4£4E) & 46,400 m’/ H (2025 54 O B IC KIS 45,

mmﬁﬁ%j:Lmommw&ﬁﬁﬁéo:nm\%Iﬁmiéﬂﬂ%I%J
QO mg)E HWTHH L2 DT, AU T7IZE
WhRWnWZ tlic kB,

BT B BEAE
FAMER Y AT LOFENETEEE - T

104
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% 2.5.16 Vientiane Industrial Park QEXFERIREEHEH L UKE E’F}ﬂﬂ

[ Unit | 2015 | 2025 | Fear
Framework
Industrial Zone Development Area ha 130 690 1,540
Residential Area ha 10 107 286
Commercial Area ha - 19
Amenity Area ha - 19 174
Logistic Area ha - 10
Total 140 845 2,000
Demand estimation
Water Supply m’/day 7,000 58,000 -
Wastewater m’/ day 5,600 46,400 -

Source: Progress report, Preparatory Survey on Industrial Development in the Lao People’s,
Democratic Republic, JICA,

(b) SEA Games RZ L7 L
W7 U7 i KE(SEA Games) A X U7 Ak, LT LHHEREHIND Z LTV EE X
Stadium Development area 7> 5342 T 5 5 FEHKRO—FE & x4,

8 ETLEEOLOOFYYITL—Pay

T, ET. MEEAKEBODNIET LI U T L—T 3 VEITY, ZOETILEHNTS
BBV TKBRBESGER TR & R 2,

(@) FHEOF¥)VIL—Par
AIEIQR52IRLIZERBD . 11 HIzBWTh,

MEMNKDOFELZITTND I ERDho 1000 r
oo ZDOD, MimDOXFY T L —3
T, 12 HOBHHEICE R LTIT-> 72, 1.00 | ©°9

R WTIE, FIINOFREIE., 1EIEK
ﬁ%#F@ﬁ%mg_ﬁbw%wk%wé

e
[
[S)

Estimated (m3/s)

nNo, £, ZhboKIE, TOIEEALLE o/
MHHFIERHINSE LD EBZ X BN, oor |
Z DT, KHEROEREIADE DT, I
peak factor & WO BERZE AT S,

OAOOO.OO 0.01 0.10 1.00 10.00

LEDD, BUFOREHNT, SN
OIAT HKEETHT D, Observed (m3/s)
2.5.22 REDEHAE & FRAEDE R

ZORIZBNT, HNHLEICALE S %l
BN ABE D & < L B/ N O ERED /N S
V> Hong Ke & Hong Xeng yitid) 21X, 2.0 D
peak factor Z i H 7T 5, £ OMOMIKIZIX
L0 &M LT, iEaH T2,

(Stream flow)= (Amount of water supply by pipe network and wells) X (Peak factor)

R IE A1 > 50— F > 7 T 105
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B 252212, HE=HX VU TRA 2 MBI 2MEOBHIEE FREORFRZ T, 2k
D, ZOFTADRDEDEWVHBMEEZGE L TWDZ ERbnsd,

B, ZZTCHEIBENHEIX, 233 ORLE, BRAKREICHEYST S,

(b) FREXRDERTE

2009 47 & 2020 oL, LHIFIHEE MR)CET=4 U U ZFERICESE S0, &5
W2, TR FAGE SRR B RTEIRA  fadt S AEDL(H AR T/AKEHS)) OFEREE 2 S0 L)
LRRE LT,

Urban, sub-urban. rural =1 7 O R4 TlE, /RO N ABE Cr T 245002 LT, i
REBRETDHZ L L=,

E=F Y U TRERGEHNTE T S Hong Ke X° Hong Xeng (23T H 442 BOD:30 mg/l LA )%
ZE LT, 2009 FFOWERIT, Jol OEHEE L W IRVMEE Lz, — . 2020 F2HOW T,
VUDAA |2 X 2 HK B OUWEREOHMESE Z4E L, 2009 4EH %2 2 5 L7 ER L AV -
(F& 2.5.17),

& 2.5.17 TUER

— -
Area I(’ggrggg/sﬁgz; 2009 2020 1picy)
Service area of ) 0.80 1.00
conventional sewer system
Urban Area 6,000<x 0.25 0.50 0.6-1.0
4,500<x<6,000 0.15 0.30
3,000<x<4,500 0.10 0.20
Sub-urban 1,500<x<3,000 0.10 0.20 0.1-0.6
Rural 0<x<1,500 0.05 0.05 0.0-0.2
Livestock 0.05 0.05 -
Natural pollutant 0.05 0.05 -

Note " Population density of sub-catchment area
? Source: Guidelines for Comprehensive Basin-wide Planning of Sewerage Systems, The Japan Sewerage
Works Association

(c) BRFRBOETE
LIFIZHZEET 5 L 512, TN OHEKE ST, 02 0 BEfREERE LT, —F.
FH 3] 22 A0, Mak Hiao )10 F it EB(MPA~MP6) 2> Tlk, BOD 23R 5mg/l AT TH 5
TLEEBLTO3E L,

o TNFLEOPEKEE: 0.2

o MEEFHER, Mak Hiao Il FiEis: 0.3
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(d BODDF¥ITL—P3v

BOD DF ¥ U7 L—va v if, £=4V v
JRER L R CRUE Lo WiiER & [ iR 0
BaHNTUT- T, o

25

B 2.5.23 12777 &L 912, BOD O@IHIfE & T
HMEC Ao 7o fHREER B 0 . AT CHESE
L7=FT AN, FRONKE %2 FRIT 50
THLOTHDZ ENPMIESTZ,

15

Estimated (mg/l)

10

(e) FABWETITHEAT IO/
52‘—’}'0)§t&) S5 r o O Dec, 2009

Base Line
TMERL AR Z R RTA—F % 0
+2518ICF LD,

0 5 10 15 20 25 30
Observed (mg/l)

KHONT A—=21FT 1 NH720D D BOD A
NI, BT 4 v 7 X 7 Soak
pit DEREZR B D ITTE MG TRIEH &AL
B B LALE S DR ER R ETH D,

B 2.5.23 BOD > &RIE & FRHEDES &

R 1 > 5 —F o 7 T 107
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= 2.5.18 FRABMETIVATERT SN A—2DFELD

Item Sub-item Unit Parameters Remarks
Present Target year
(2009) (2020)
1. Point loads
(1) | Domestic Night soil 25 25
wastewater Gray water | gped 20 20
Total 45 45 1)
(2) | Commercial Night soil 25 25
wastewater Gray water | gped 20 20
Total 45 45
(3) | Industrial wastewater - Slaughter house in | - Slaughter house in
Nongdouang Village Nongdouang Village
- Vientiane  Industrial
Park
(4) | Livestock Cow, Buffalo | g/unit 640 640 2)
Swine, Goat | g/unit 200 200 2)
2. Non-point load
(1) | Non-point load [ ke/day/km’ | 0.75 0.75 [2)
3. Water consumption per capita
(1) | Supplied by pipe line Ipcd 1807 170 ¥
(2) | Supplied by wells Ipcd 70 70 5)
(3) Commercial use 20% of domestic use | 20% of domestic use
4. BOD removal rate of treatment facilities
(1) | Modern toilet with septic tank % 40 40 6)
(2) | Soak pit and others (without septic tank) % 20 20 7)
(3) | Activated sludge process % 90 90
(4) | Anaerobic treatment % - 70
(5) | Contact aeration process % - 70

Notes: Sources

1) Wastewater Stabilization Ponds -Principles of Planning & Practice-, WHO

2) Guidelines for Comprehensive Basin-wide Planning of Sewerage Systems, The Japan Sewerage Works Association

3) Water consumption data of 2007 provided by Water Supply Enterprise, Vientiane

4) The Study on Vientiane Water Supply Development Project in Lao PDR, January 2004, JICA

5) Information from JICA Senior volunteer, who is in charge of water leakage investigation in Vientiane

6) Report on the Disposal of Domestic Wastewater in Urban Vientiane, issued on October 1988 under project UNDP-
UNCHS LAO/85/003 Urban Development Programme in the Prefecture of Vientiane.
In the report, a removal rate of 40% is given to remove both night soil and gray water. But in the water quality
modeling, the 40% is applied for removing night soil only, considering the fact that few septic tanks in Vientiane
receive gray water.

7) Twenty percent (20%) which is a half of BOD removal rate of septic tank (40 %) is given by the Study Team due to
the lack of the information.

(9 RESIUVHREHBRHAHEE(2009)

=& 2519 LB 25.24 |2, ANHECTHEE LT KEHEBETT VEHWTEE L7z 2009 0% ER X
WHGEAN REE ~T, 2L, BEAMRBOREIL, 31,485kg/day Th D, Z DFRAEALN
BT, BT 4 v 2 Z 7 ERAT AN, HHWITELFE THE SN D, FORBE, WERICLY

AmENEHR S, 0%, JOKBICEREST S, TORIFEEIL 2,579 kg/day THY . Ziidssst
AMED 82%IMY T %, £ D%, Mak Hiao )I| D Fiiiumll Bl 5 AmEiX, 217 kg/day(FlE

BO 84 %ITHMNICETHI SN D, Ziik., Mak Hiao JIIOFJIZER 30 km & B HEEH0.1~
0.2 m/s)IZ X 5 BRELIERICERT 25D TH S,
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FRAFRZ EDAMEE LD L, FiE - HERDRAEANBEED 59.6%(18,767 kg/day) & d5
BRINZHICHI (384 %, H LT 12,107 kg/day), LrL7an b, FERAMEIL, HER
RN, FREHERAMRICH T, Kik~DRE T D20,

#* 2.5.19 RES L URHEREARE (2009 £)

Pollution load (kg/day) Percentage (%)
Reaches to D/S end of Reaches to D/8 end of
Generated . Mak Hiao Generated . Mak Hiao
the river . the river .
River River
1 | Domestic 16,326 1,437 70 100.0 8.8 0.4
2 | Commercial 2,441 221 8 100.0 9.1 0.3
3 | Industrial 300 300 4 100.0 100.0 1.2
4 | Livestock 12,107 605 131 100.0 5.0 1.1
5 | Non-point 309 15 3 100.0 5.0 1.0
Total 31,485 2,579 217 100.0 8.2 0.7
35,000
B Non—point
O Livestock
30,000 —
\ O Industrial
B Commercial
25,000 —
\ O Domestic
20,000 \
£ 15,000 T ‘\\
10,000 \\
5,000 \‘
0 t t
Generated Reaches to the river  Downstream end of
Mak hiao river
2.5.24 REH L URHFEARE (2009 £5)
ER B A > 5 —F >3 T 109

W THH



	2 調査対象地域の基本条件
	2.4 排水路網
	2.4.1 既往の調査・プロジェクト
	(1) ビエンチャン排水網整備計画調査
	(2) ビエンチャン市道路・排水現況調査
	(3) Sihom地区改善プロジェクト
	(4) ビエンチャン市総合都市開発プロジェクト：VIUDP
	(5) ビエンチャン都市施設・機能プロジェクト：VUISP
	(6) ビエンチャン1号線整備計画
	(7) 排水システム・T2道路改良工事プロジェクト
	(8) メコン川総合管理プロジェクト（実施中）

	2.4.2 排水システム
	(1) 排水の現状
	(a) 過去の主な洪水
	(b) 排水の現状

	(2) 排水路
	(3) 排水ゲート
	(4) 支線排水路計画

	2.4.3 排水路の維持管理

	2.5 水質調査
	2.5.1 水質モニタリングの方法
	(1) 定期モニタリング
	(a) 調査地点
	(b) 調査頻度
	(c) 調査方法および調査項目

	(2) 縦断同時モニタリング
	(a) 調査地点
	(b) 調査頻度
	(c) 調査方法および調査項目


	2.5.2 調査結果
	(1) 定期モニタリング
	(a) 流量
	(b) BOD, SS
	(c) 総大腸菌群数および糞便性大腸菌群数
	(d) 窒素・リン
	(e) 重金属・農薬
	(f) その他

	(2) 縦断同時モニタリング
	(a) BOD, SS, 窒素およびリン
	(b) DO

	(3) 観測結果のまとめと提言

	2.5.3 工場排水
	2.5.4 ビエンチャン市の水環境を評価する汚濁解析モデルの構築
	(1) モデル内での検討対象水質項目
	(2) 発生汚濁負荷と流出汚濁負荷
	(3) 流達率
	(4) 浄化残率
	(5) モデル中に組み入れる汚濁負荷
	(6) 対象流域および人口予測
	(7) その他
	(a) Vientiane Industrial Parkにおける工場排水
	(b) SEA Gamesスタジアム

	(8) モデル構築のためのキャリブレーション
	(a) 流量のキャリブレーション
	(b) 流達率の設定
	(c) 自浄係数の設定
	(d) BODのキャリブレーション
	(e) 汚濁解析モデルで使用する他のパラメータのまとめ

	(9) 発生および流出汚濁負荷量(2009)






