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IRERFREES)
JICA Japan International Cooperation Agency (B IHHE)
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DOE
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WB

WHO

WREA
DMH
DOE
EQMHCC

WERI

WTO
WWF

RN ARV

Department of Education (&)

Department of Health ({Rf2S)

Department of Public Works and Transport (XN HBHE085)

Water Resources and Environmental Office OK&RIRIEBESFFPT)
Village Environment Unit (J2FEBREEAR)

Vientiane Urban Development Administration Agency (E LY F v
EHEREIER)

World Bank (tH5RER17)

World Health Organization (fH: S ER A& RE)

Water Resource Environment Agency OKERIRIET)

Department of Meteorology and Hydrology (iZRIKX/F)

Department of Environment (IRIEE)

Environmental Quality Monitoring and Hazardous Chemical Center (IR1Z
BEZHUVD - BRIEEMEEZYSY—)

Water Resources and Environment Research Institute (K& JRIRIZIHZS
Bip)

World Trade Organization (18538 3244%E3)

World Wide Fund for Nature ((HSRBERIREESR)

EMSP Environmental Management Support Project (IRIEBEIEZIETOY T
)

NUDSIP National Urban Development Strategy and Investment Plan (EZXE[mHEE
HEISIRETED

SEMII Strengthening Environmental Management Project Phase I (IRIZEEIE®
70z 22—

UWSIP Urban Wastewater Strategy and Investment Plan (EfrhHEKEES « IRE
sHED

VIUDP Vientiane Integrated Urban Development Project (E T > F v VHiiE
BIFEETED

VUISP Vientiane Urban Infrastructure and Service Project (LY F v V&R
mESEEFEIOIT D)

WSP Water and Sanitation Program (K Kz CMREESTE)

Bt HIEE

BOD Bio-chemical Oxygen Demand (AE¥{EEBIBERERS)

B/C Cost Benefit Ratio (ER{EILLER)

CBS Community Based Sanitation (3215 « [CKDBEEE (It
=) )

COD Chemical Oxygen Demand ({tZ2HEERBRS)

DDT Dichloro-diphenyl-trichloro-ethane (¥200Y 2 xZ)L~J20O0OI
)

DEM Digital Elevation Map (BUBZSET /L)

DEWATS Decentralized Wastewater Treatment System (D8 NKWIEY 25
)
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DO Dissolved Oxygen CBTFESZR)
EA Environmental Assessment (IRIE7PZAXY )
EC Electric Conductivity (EXUREE)
EEA Environmental Education and Awareness (IRIBHEB « ZEH)
EIA Environmental Impact Assessment (IRIBEZE P TZIAXY )
EMP Environment Management Plan (IRIZEEIEETE)
ESIA Environmental and Social Impact Assessment (IRIB#HTSRE )77 2 X
k)
IEE Initial Environmental Examination (fJHAIRIEH)
IESE Initial Environmental and Social Examination (F)EAIRIE#t=35T{Hh)
ORP Oxidation Reduction Potential (E&{b&7TEB11)
QA/QC Quality Assurance and Quality Control (REIRSE/ REEIE)
SBS School Based Sanitation (FERICKDFHEEE (M%) )
SIA Social Impact Assessment (RIRFE P L IAX Y )
SMMP Social Management and Monitoring Plan (I RIRIBEBEE_SH1) VT
tED
SRTM Shuttle Radar Topography Mission GIEEEEL —4& —HfZAIE)
SS Suspended Solid (FRBEMNES)
STP Sewage Treatment Plant (N7KRLIE15)
TDS Total Dissolved Solid (¥3;8fZ&HZ4D)
TSS Total Suspended Solid (¥8%%&E)
TKN Total Kjeldahl Nitrogen (£47)LY —)LE%)
WTP Wastewater Treatment Plant CGE7KALIEIS)
o> FHEE
CD Capacity Development (BE/D581E)
C/P Counter Part (A5 —/\—F)
D/S, d/s Downstream (7))
ECC Environmental Compliance Certificate (IRIEESEEBA)
EEA Environmental Education and Awareness (IRIEHE « ZEH)
EL Environmental Law (IRIBEAE)
EPF Environmental Protection Fund (IRIBIRERE)
EPL Environmental Protection Law (IRIB{RFEE)
F/S Feasibility Study (71 —IEU T 1 {/E)
FY Fiscal year (R5tHFE)
GDP Gross Domestic Product (EARREE)
GIS Geographic Information System (HIRIBERS 27 /)
GPS Global Positioning System (EEKRIIS X5 )
GRDP Gross Regional Domestic Product (MBigiN#A4EE)
HIA Health Impact Assessment (BRREZE P TZAXY )
Jocv Japan Overseas Cooperation Volunteers (JICA NS5« J7)
Lao PDR Lao People's Democratic Republic (574 ZARREHFIE)
MDGs Millennium Development Goals (XU Z 7 ABFBIZE)
M/P Master Plan (¥ X5 —T5)
NGO Non-governmental organization (EEAT#EE)
ODA Official Development Assistance (EfIBEFIEEN)
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Operation and Maintenance (#FRKIUEEE)
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Prime Minister (&718)

South East Asia (8B )7I7)7)

Sub Least Square Criterion (F2¥EF/\ _FEiFHE)

Teacher Children Parent (54 - Fit - D DZNHD)
Training of Trainers (L —F =X« FL—272)
Upstream (_E37)
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(Legend) IC/R: Inception Report, P/R1: Progress Report (1), P/R2: Progress Report (2), IT/R: Interim Report,
DF/R: Draft Final Report, F/R: Final Report
Phase I: Basic study and preparation of the Draft Master Plan
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211 FFROHEHEFKR

(1) ERAEFRREE

BATOEZEEIL. 2006 5 2010 £ TOH 6 REFHSRFREFE CTH D, TOHMIX

UTDESIZmoT0D,

o  RRBFHEEMEL, EROEFEOE %M EXHE5,
o HET{BABELOOHERFEALZIOICRESE D, 5l &k & IMOF BRI E

é't}:éo

o HFH - AHOELRLNTEZKIEICH LSS,

o RRWTBHIE L RIRHIC UL R A RIR ST D,
o SIEWmETENWNZEOS L, EHZAIN L, 2B PR 5,

o FlEkEAARFOLE LRDHAREA 7 T 2T D,
o BURMLE L B DREZHERT D,

FROBNZERT D720, DUTOBMEBENE S IRGHHOEF L & bIC LT b TnD,

£21 %6 RAHEOKERMESE 5 REHEOWEEE/EMK
lem (Sgggiggi%) Fifth Plan (2001-2005)
Target Target Achievement
GDP growth 7.5-8% 7-7.5% 6.24%
Exports growth 18.1% 8.6% 4.9%
Trade deficit as % of GDP 5. 0% 6.0% 9.4%
Inflation rate 6-6.5% <10.0% 9.6%
Budge deficit as % of GDP 6.07% (5 yr avr) 6.0% 7.4%
GDP per capita (2005) US$700-750 US$500-550 US$491
Total population (2005) 6.17 million (2010) 5.9 million 5.61 million (2005)
Population growth rate 1.91% (5 yr avr) — 2.0% (5 yr avr)
Proportion of poor households (2005) <15% 20-25% 28.7%
Primary school enrolment (2005) 90.6% 86.0% 84.2%
Infant (<1 yr) mortality (2005) 55/1,000 60/1,000 70/1,000
Child (<5 yr) mortality 75/1,000 98/1,000 98/1,000
Access to clear water 70% of total — —
communities

Forest cover >50% — —
Note: The Sixth Plan sets much more targets than those shown in the table.

Source:  Sixth Five-Year National Socio-Economic Development Plan (2006-2010), Committee for Planning and

Investment
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THAREZ Ty vilizxtg b U CHBIMEER SN TV DEEO JICA #EICKENT, AR
GDP 0~ 7 u b 2fRE 7T — Z ZREIZ AT L CRRAE DS ED 530 T 5 T3 M HuBH 58 e fi 8 2
HOLILHICT L ENEEINTWD, LEMMPARERFFHETIX, 74 ADOAND%E FFLOHE
DTHIL TV B,

®R2.2 2020 FFETDSARDOAAFHEI
2005" 2010 2015 2020
Population (000) 5,622 6,133 6,696 7,286
Annual average growth rate (%) — 1.8 1.8 1.7
Note: " 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

(3)

FREDEY . GDP ORSEICE L CH TEMMBIREMMBELZ ST 5, T M HBI R U A
TlX, GDPREFREZLLTO®EYD THIL T\ 5,

GDP

® 2.3 2020 ££E T GDP R R FE FHl
2009 2010 2011-20
GDP growth rate (%) 5.5 6.0 7.5

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

212 REX RO RFRR

(1) REXRMEOAQD

FJ. 2005 FAAFBEMEFHIRENTWDHEZ T v ifid 2005 4N 15 A xH Gtk o A
H&EHEET D, RIS, 1995 4E0° 5 2005 4% TOFEIHER N DN % 4 Village EIZFHHE L, [F]
CHAINEET 2005 4F0 5 2020 % THIMS 5, 7Zeds, TEMHBHRE THEO THlZBE L.
P RHIE DO N % 2 SOFEICBITHFE CFEOE T F v i PHIANO Ol THEL, T
SEMHBRRE T AE D Tl & OFEM L L > TS, LD ANATHIORELY FTRICE L DT,

® 24 RE xR g 2020 F£DAOFH
(Unit: 1.000)
Vientiane City | Vientiane City . Study Area | Study Area Hong Kg Hong Xepg
. Adjustment Sub-basin Sub-basin
Year Industrial Water . Before After
Zone Environment Ratio Adjustment | Adjustment After After
Adjustment | Adjustment
4) = 6)=
1 2 3 ( 5 7 8
2005 692 692 1.000 328 328 51 112
2020 1,074" 1,284 0.837 551 462(499)” 44 164
Note: 1)  Since the Industrial Zone Survey presented only the data in 2015 and 2025, the data in 2020 was
calculated by applying the annual average growth rate between the two years.
2)  Value in parentheses includes population of new development area assumed by the Study Team
Source: Preparatory Survey on Industrial Zone Development in The Lao People's Democratic Republic, Interim
Report, 2009, JICA
2-2
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(2 ExrFv>mdGRDP

vxF v 1D GRDP X TEMETHFHAED T2 ST 5, T3EMIHIBASE A T,
GRDP ZLLFoi@E ) T L T\ 5,

# 2.5 2020 F£ETOE T Fv> 10D GRDP F il

(Unit: constant in 2008 price, billion KIP)

Vientiane City
Year GDP GRDP Share (%)
2008 46,215 10,574 23.0
2015 74,196 17,807 24.0
2020 105,284" 25,789 24.5

Note: V Since the Industrial Zone Survey presented only the data in 2015 and 2025, the data in
2020 was calculated by applying the annual average growth rate between the two years.
Source: Preparatory Survey on Industrial Zone Development in The Lao People's Democratic
Republic, Interim Report, 2009, JICA

(3) TAEXNRMIBICEH T LHAREE

TR T 1X, 4 D OPHFE I (That Luang Development area, Dong Phosy Development Area,
Stadium Development Area and Vientiane Industrial Park)(Z B3~ 2 B EHEI N K E S N >2H 5, £
DNLEX 2 LU IZRT,

SEA Game
Main Stadium
Stadium
Development
Area
Vientiane
Industrial
Park

That Luang
Development
Area

\Dong Phosy

Development
Area

Source: PTT and JICA Study Team
B 2.1 FRRARTV7ER
BUED & 25 WRIRT L O 2 BHFIRICBIT 2FHEIXH D25, FHHEA QIS OWTEIRREH

HWNE, REH Th D, Vientiane Industrial Park D BHFEFFHEIX, JICA FHE —Preparatory Study on
Industrial Zone Development in the Lao People‘s Democratic Republic”|Z 3\ THRE S 41TV 5,

R 1 > 5 —F >3 T 23
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=& 2.6 B EOME
Area (ha)
Area Resi- Indus- Pub.faci- Untrans-
Total dential trial lities ferable Others
1 | That Luang Dev. Area 670.0 230.2 - 71.1 368.1 0.6
2 | Dong Phosy Dev. Area 100.0 41.1 - 4.1 54.8 0.0
3 | Studiam Dev. Area 430.0 129.9 58.7 58.2 150.9 32.3
4 | Vientiane Industrial Park 2,000.0 286.0 | 1,540.0 - - 17400
Total 3,200.0 687.2 1,598.7 1334 573.8 | 206.9

Note " Commercial, Amenity and Logistic Area
Source: PTI and JICA Study Team

(4) TFEANRMBICHTLSIEEE

BT T OREEE 16 i Lanexang F[E7Y Luang Prabang 7 DA L TX 7z & X |Thh &
b, FENIA aoicm L=l i Bh#ERE  (PNBE © inner wall) ZE8Ex, FOWNMHNZEZF L, L
TeRoT, PERENMIA = F v o ifiTRb WY 7 Th b, BEREITZEOHBRICILES
N, N0 2 ODOPFEREDIMUNCHS 3 OBERE (SME : outer wall) 2387z, WEEIL, RAID
HOITERICEZHDY, 2 FHOHLOIZLETHOI BTV OB L T LE o720y, M
BfEBIRSNL TV D,

BHFEREDSMANZ DU TIL, That Luang {EHIO I LOF TIAER KA SN TWDH O 0, JE#
PEIZBAT HIFHITZ Ly,

THPICEENE L SN 551E.  “Low on National Heritage” (No.15/SCNA, 2005)(Z 35 & %f
U RV YR SR

2-4 R TET A > 5 —F 2 7 T
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Inner wall

Inner wall

Outer wall

The other ancient walls

Outer wall

Source:  The Project of Inventory Architecture Heritage, Urban and Landscape in Vientiane City (PTI in cooperation with
French government), 1999-2003, Chayphet Sayalath

2.2 Lanexang TEDHERDLIE
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221  KBRIBIZHHHEHE

(1) BEURNILOREHE

L UL DOERBE#EMS & L ClX, National Strategy on Environment to the years 2020 & Action Plan for
the years 2006-2010 for National Strategy on Environment 73 SIDA D 3212 1 0 2004 FFIZHIE 41T
W5, (RIS CIIEREE ORI 2 Bf59 720, LLFO 8 S>OHARHIT 5T 5,

o it PTREZRBHFE D72 8 Dt K D K i

o HMEWOLRA

o HIROFHCATRER AN & WEERT 7 XA DIRGIE

o EERNMrEI IR

o BREGALSREETAR SN Ol itE

o EHRSULEEDRAE

o [EIBRTHRR OfEE

o BEHFE O

(2) REREE (EPL)

RIFEREDOTOOIARIEE LTI, BREELRFEYE (Environmental Protection Law, EPL) 238 U |
1999 4EIZHIE & iz, [AEIE, 7%2 IR DREEHOKREN RS L. BRI O EHS
ERHE L, TOHRLMZEBIE LT STEA (2007 412 WREA (Z8#) b IF 5T\ 5, [k
IZBWT, 74 RICBIT HAEERSCIIRNEN, EMSrRE2 &8 - B - RE L, FRfiirE7e
PR B 2 T 2 720 DAL, v— b, FREFEL TV D,

(@) REEEFTMERA

EREE I (EIA) SBMAIO & EIX 2010 4 3 A ICHKEICEMIC L VKR E2Z T 72
(No.112/PM.) , A RAETEmEINHETONIL, BEEFEEIT., BN, EAEE L L., Fien
BT T T BREE B D E/MED T2 . RFIEICED R T UE R B2y,

X EHEIFICBIT A HBREREEHA  (Initial Environmental Examination: IEE) . BaBE i 282111

(Environmental Impact Assessment: EIA) OMEMEIL, 2010 4 3 A D KE4 No.697/PM.WREA T
EOONTZAT ) —= FHIEIZHEN, FEOF A T RIS U CREIN D, REMASEE
NS VVNEEE R (BT T —1) OBAIL IBE NER I, BMEEITERREEE LT
O KB R (BT FY —2) OLAITEIARSLEIZRD,

(4) I3EBEKIRAI
ZOHANE, 2005 FIZTHE - FLEE (BUEM LEIEH) BHIE LT D TH D,
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THhzany— NOMEE, &Y, MELZET DH0KE 23RN & AR E 723 A
~EHL TS Z e 2R A LESE, THEERERIL, JKFT2RViEL, THOFAEIC
WET D, FEZFROTEMLMFORL, ABANSER T 2 THICH LT, JokLss 27
LD EEEL T T E CORPARDHEHZ1E 1L S5 2 LIRS,

(5)  KBt#aE

[T 2009 4 11 A IS CHRRB IR, 2L A CKIEFEEDLBHE EN TN D, HAES
TARIZOWTIX, ABKRESNDEHRTHESND, ZOEEPNARINZTLD, ENULE
DHETJE T ADB O34 51T T WREA (2 X W KR OVKEFRIEOWENEER IGE D, TTIC

D FAJFHI % 7E 7= Water Resources Policy Framework D #4423 2009 4 5 A IZ/ERR STV 5,

(6) FARERICKLSBEMERA

AR (Decree on Compensation and Resettlement of People Affected by Development Projects) |
SIDA D 3ZARIZ &0 2005 FFIZHIE S 72 O T, WREA BPTE LT 5, BIFEICLY ERO
BAEE L 25618, FEEDARBANESWTHiE 2 E5 L2212 b 7evn, ARERIOEE
RIE. LFD LB Th D,
o AHANT, BUF, B, BN, ESMNC X O FERICEDOLTEH SN D,
o MEOTEERAIZBWTIEBNEOTY Ve —FREHA I TND,
o BEMER~OIHE, BIRICHET 2 BRI OV TIFEENAET D,
o HMEIX TBURDMRGE] ZIRAIE 32, T72bb, fMiEIXd 7 < &b R%EOATE KO
FERIET 5 b D LT 5,
. jﬁﬁwmcowfwmﬁﬁﬁ%%ﬁﬁw%ﬁﬂawvt6$%Kiof%#ﬁ%mbﬁw
2T D,
o fEEZFEMT DN, EROBERZFET 5720 FEFITT R TORERRELZSMS
HZAER TR Lﬁﬁﬂiﬁ%ﬁw
o HHBEMNLETHLHEIT, ZITANEITHT 2ELE~OHAREITORINIT D
VAR
o [ERIZ. ZOWIFERIIZ 0 DITERY - IERE A Z RS2 hide 5720,

o FEETIBIREMZFEND 1 FOMICER SN L FRFEO o0z AH LT
NIE7e B,

(M KEE#

KB FEUE T B IR KK L TE . FREANKE FEHE, M FAKAKEIREN LR STV D, F£7=,
T A AT, FEMARPEARIEEDIRE SN TV D, T b OKREIEMET TREICRT & 5 7 BEpg R
OB AR TODEN, EAMIZC WREAIZE VD EDT-E D &> TN D,

9 LT AKEREYEIDIN 2 KRR OEEF BT 5 EMEDOUEIEEDN 1999 BB STV D
13 OEFHEREBI NG 37 AD A U N—NEINT HHEINY —F 0 77 /—T778 2008 4FEIZFE S HL7-.
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ZOHWT —x 2 77N —T %X RIT 2008 FEICHED T OO — 7 v a v THRBES . -,
2009 4F 4 A IS K OGS OFTBAEBIN O 170 6 DS MMESGTY—27 v a v TR S,
¥ BROKEECHONWTIE, 45 A L AR—NTR CEERZ AT = & T 2009 4E 5 A1
AaAPRERESTHEEDNRINTVD, FKERIIZUIE £ E T "Present Authorized Environmental
Standards" & L T 2009 4F 12 H 7 HAGR S vz,

TRICBESNZ T A ADORFKKEENEZ R, RMAKICEHAL T, ZAETRESNLTED
T AEOWEFETHIO TRESND D TH D,

® Q217 BESh-5FRDORFKKEESE

No. Parameter Unit Standard Value
1 | Color, Odor, Taste - Natural Level
2 | Temperature C Natural Level
3 |pH - 5-9
4 |DO mg/l 6
5 |CODc, mg/l 5
6 |BOD; mg/l 1.5
7 | Coliform Bacteria MPN/100 ml 5,000
8 | Faecal Coliform MPN/100 ml 1,000
9 |NOs;-N mg/l <5.0
10 |[NH;-N mg/l 0.2
11 |C¢Hs-OH mg/l 0.005
12 |[Cu mg/1 0.1
13 |Ni mg/l 0.1
14 |Mn mg/1 1.0
15 |Zn mg/1 1.0
16 |[Cd mg/l 0.005
17 [ mg/l 0.05
18 |Pb mg/l 0.05
19 |Hg mg/l 0.002
20 |As mg/l 0.01
21 |CN mg/l 0.005
22 | Radioactivity - Gross « Becquerel/l 0.1
23 | Radioactivity - Gross f3 Becquerel/l 1.0
24 | Total organochorine mg/1 0.05
25 |DDT wgl 1.0
26 | a BHC gl 0.02
27 |Dieldrine wgl 0.1
28 | Aldrin wgl 0.1
29 | Heptachlor & Heptachlor epoxide w gl 0.2
30 |Endrin wgl ND

Source: The Agreement of National Standards of Environment in Laos, March 2009, Prime
Minister Office and WREA

ZORMAKFEETH LS, BT v VTHOWIIOBREZE 2D L#EENEDOOTRETH D,
Bl Z X, BOD A 1.5 mg/l LA F &9 DlE, BEERICBIT 2T ThHDH, AMEARICBITH~ A
K —7F7 o TiE, BODIZEH L TR D ZYMDOH 2 FEEZ BT L TV 5,

TRICWESNTZ T FAD KL OPKEREZ 7R T,

2-8 A 25— T2 2 S
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=& 28 WESN=5FAD— B ITZOHKEE
No. Parameter Unit Maximum Allqwable
Concentration

1 BOD;s mg/l 40

2 |[NH;-N mg/l 4

3 TSS mg/l 40

4 |pH mg/1 6-9.5

5 |TDS mg/1 3,500

6 | CeHsOH mg/1 0.3

7 |P mg/l 1.0

8 Ag mg/1 0.1

9 Zn mg/l 1.0
10 |S mg/l 1.0

11 |ClL mg/l 1.0

12 |CI' mg/l 500

13 |Fe mg/l 2.0

14 |F mg/l 15

15 |CN mg/1 0.1

16 |[Cu mg/1 0.5
17 |Pb mg/l 0.2
18 | Oil and fat - 5

19 [Ni mg/l 0.2
20 |Hg mg/l 0.005
21 [Mn mg/l 1.0
22 | As mg/l 0.25
23 |B mg/l 1.0
24 |Cd mg/l 0.03
25 | mg/l 0.1
26 | Total Cr mg/1 0.5

Source:

Prime Minister Office and WREA in Lao PDR

TRICHE T OPKRIEAEZ R,

The Agreement on National Environmental Standards in Lao, December 7, 2009,

=29 WIESHhI-#H OHKELE
. Permissible Values
No. Parameter Unit A B C D E
1 |BOD;s mg/1 20 30 50 60 200
2 | Suspended Solid mg/1 30 40 50 50 60
3 | Settleable Solids mg/1 0.5 0.5 0.5 0.5 -
Total Dissolved Solids
4 (TDS) mg/1 3,000 2,500 2,000 1,500 -
5 | COD¢, mg/1 120 130 150 350 400
6 | Sulfide mg/1 1.0 1.0 3.0 4.0 -
Total Kjeldahl Nitrigen
7 (TKN) mg/1 35 35 40 40 -
8 |Fat oil and grease mg/1 20 20 20 20 100
9 | Temperature € 40 40 40 40 40
10 |[pH - 6-9.5 6-9.5 6-9.5 6-9.5 6-9.5
Source: The Agreement on National Environmental Standards in Lao, December 7, 2009,

Prime Minister Office and WREA in Lao PDR

WEREE 1 > 5 —F 23 T/

W THH

2-9



FFRE

Ex > F ¥ KRB K R

2 )
FZrA I LR—h
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No. Building Type Criteria Category
Suite < 100 rooms D
1 ( Apartment, Condominium ) 12(1)-15r000mr§sor£s g
< 60 rooms rooms D
2 Hotel / Guest-House 61-200 rooms C
201 rooms < B
10-50 rooms C
3 Dormitory 51-250 rooms D
251 rooms < B
No Service C
4 Hospital, Clinic 1-30 beds B
30 beds < A
Building Usage
5 Building for Living ( Village ) , Temple > (1%00})({ (I)T?O <m ]]%
6 Disco, Fitness Center, 1,000-5, 000 m B
Swimming Pool, Sport center 5,001 m’ < D
7 School, Educational Institute , College, 5,000-2 5000 m B
University 2 5001 m’< A
Office ( Government, Private, 5,000-10,000 m° C
8 International ) 10,001-55, 000 m? B
Private Company, Theater 55 001 m’< A
9 Shopping Center, Super market 5, 0(2)2 002151302 m E
500 — 1,000 m D
1,001 — 1 ,500 m C
10 Market 1,501-2,500 B
2,501 m* < A
<100 m E
500-1,000 m* D
11 Restaurant 1,001- 1 ,500 m C
1 501 25 00 m? B
2,501 m* < A
500-1,000 m D
12 Service Center ( Motor bike, Car ) % 28% 5 288 $ g
2,501 m* < A
5 000 10,000 m’ C
13 Transport Station, Airport 10 001 55 000 m? B
55 ,001 m?< A
500 1,000 m D
. 1,001- | ,500 m C
14 Slaughter House in the urban area 1 501 2 500 m2 B
2,501 m> < A
Source: The Agreement on National Environmental Standards in Lao PDR, December 7, 2009, Prime

Minister Office and WREA in Lao PDR

AR R T, PR

222 KBRFEITHHSHHE

DEZNDAME T2 < PRI

OO EBII SN TWRnEE XS
N5, ZO—FHT, JIAKRBOKEIZFICRLHEEZIIR o RMBOFRRE, L, BESNHH0
HoKlc kv E[L LTS,

(1) ERBEBZEBESL (National Environment Committee,NEC)

E L~ )LDEg
E%\M@AE

BT A E, BHE, e=X Y TR

L, HET

2002 FEIZRRE SILTCWVW D, B, F9%)RI1IE WREA IZEILTV D

AT OB L LT, R aRIEH, Bl
DRIKRELEEM A DREIRE 2 A 3 — LT EFREEZESN

2-10
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(2) JKEIR-BET (Water Resources and Environment Administration,
WREA) RUBIER (Department of Environment, DOE)

WREA (3, K&K QBB 2 BORROECRH B 2 S L, LU O 6 SO & 0 HEpk &
% : 'BHh (Cabinet) . 7J<ﬁ§‘/)? J& (Department of Water Resources) . Eg$i)s (Department of
Environment) | ER5i & OVfh S 25 & (Department of Environmental and Social Impact
Assessment) | x5+ /K37 (Department of Meteorology and Hydrology) . /K&JR « EREEMFZERT

(Water Resources and Environment Research Institute) ., Z @ 9 HEREEIES ., FRICERIEAEER EIC
BO2O0NPEERTH 5,

BEROME. B%. NBIXFED@EY TdH 5, Pollution Control Division N D Water
Pollutlon Control Unit D FHFREIZDOT N 34 T, 74 A TOKEREERICEDL A AREJEIL
EEIIIFEFICRE LTV S,

#2.11 DOEDELTEWHBEAR

Division/Office Main Responsibility Full-time Staff
Planning and Cooperation | Budget management, personnel management, human 11
Division resources management, etc.

Pollution Control Division | Formulation of national environmental standards, 10
coordination of related governmental agency in terms of (Water Pollution Control
environmental management Unit: 2)
Environmental Promotion | Public relations of environmental conservation, 5
Division environmental education
Environmental Information | Data management of environment and natural resources, 7
Management Division analysis of environmental information
Policy & Legislation Development and proposal of draft strategy, action plan, 7
Division legislation, guidelines, and standards related to
environment to higher authority for approval
Climate Change Office Formulation of strategy for climate change, coordination 11
of international agreement for climate change
(Total) 51

Source: DOE

3) BEIZE=-42Y2YT-EFELEYEEDS2— (Environmental Quality
Monirtoring and Hazardous Chemical Center, EQMHCC, WREA S
R)

BEET =2V 7 - HEFEWE ¥ — (EQMHCC) 1%, —#%IZ WREA Z/RE LTabi,
WERI @ FiZ& %, EQMHCC OREIZLLFO@mY Th 5,

o  KEDEH G)IK, HTFK, HEAK)

o GYLDEBL L ONGYLRL IEHAIC B3 D F5E

. FMEF O R fe O EA L E O I K 5 farE o s

o LERITHI D O
FRITER 11 AOBENREBY, T _XTRFETHD, KEEFHIT 3 AOEN WD, 51X

BROBFTHDLHI-O, E=X VU TOEBIIHTZ>TE OREICET L TWD, 5T,
ISO/IEC 10725 DFRFEEG % H 5 L T QA/QC ¥ AT LK SOP DR -iE AT > TV 5D,

IR 1 > 5 —F 2 5 FIL 2-11
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(4) AHEZE-E#BE (Ministry of Public Works and Transport, MPWT)
&= - HHEEBE (Department of Housing and Urban Planning,
DHUP)

DHUP (213K E#E7R (Water Supply Division) . #BfizHE#R (Urban Planning Division) . #rfi5f%E
#f (Urban Development Division) . {33 (Housing Division) 23& 5, #BTBAZIRAS, &A1 >
7 ZEAERIR OB B L EA Y L TWDH, AT, K HEK T IO TITEY—E
ANEENTND

(5) AHEZE-E@E (MPWT) AHEZXE - B@MEA (Public Works and
Transport Institute, PTI)

AFHBEFRHEDFE-HH 72 —_— "MERTH S PTL I, Bz I b 5 FE 8
TV, HHFHEICE T DA &Sl OMICE T EESCEREFEHICOWTD hL—=2 T (1T o
TW5, PTI O, 5. ABEIILLFo®@Y Th 5,

#1212 PTl OXGTHBHBEAR

Division Main Responsibility Present Full-time Staff
Personnel & Administration | Personnel management, general affairs, and budget 10
Division management
Planning & Cooperation Dissemination and public relations, and cooperation in 7
Division the field of public works and transport sector
Housing & Urban Planning | Research and development in the field of housing, and 11
Division formulation of urban planning in all levels of government
Urban Engineering Topographic survey and mapping, and R&D in the field 14
Division of urban engineering
Infrastructure & Transport | Planning of roads, bridges, airports, etc. and formulation 7
Division of traffic plans
Environmental and Social | Research, planning and evaluation on environmental 8
Division impacts

(Total) 57
Source: PTI

6) EXI Fv hmAKER-REEHFR (Water Resources and
Environment Office, WREO)

BAawLbtxzrrFyom (REFERK) OBROKEIR - BREEFH AT (Water Resources and
Environmental Offices) (%, E LD WREA O RIZEIT AR TH 5.

BT T v ifidd WREO [X, B F v VRO FICHRE., KER., BED 3#30nd5, F5
AT 14., BIEGITE 24, TR0 SZODH&Eﬁ\ﬁE%éth\

BEREBRROMEBIT TR TREETH D, MHRURBEICOWTEMHEEBE L Z T TV DHH,
FEEDBRBE T BFIZ OV T ORERN D72\, HIRBUF DIHE ORISR L0 S b h, A
HEIZOWTOIEARFHEIL /2, PEOBEITHRGEIC X 2 ERoBimn 3 Ep < Hk s,

9 2% % District DFREII I T 124 ThH D, 1 OO District 12072 L 1 LOBENEHE I
TWDDB, — AR TRCTOBREE &L KEROZTZH Y L TnD,

2-12 BRI A > 5 —F 7 T
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TEHIE 23 E & D BRI, WREO 23R U CHLOBEFRFEES & OFFE 21T 5 Z &322, @i,
HHROILFL T AL FEBRRETEDICT—T 2 g v 7RI —F 7 L—F 2B MERD NS,

@) EX Fv ohm#hREE - TBE (Vientiane Urban Development and
Administration Authority, VUDAA)

VUDAA I3, #ATBZRESEH720, BxrF v M 1997 FFICHKE Sz, R
FR ORI O LA R L T D 4 RICHERE STV 5, VUDAA (Z1E, Chanthabuly,

Sikhottabong, Xaysetha . Sisattanak @ 4 2@ District {[ZF 72732 189 @ Village ZEHEL T\ 5,

o F ¥ CHEOEHFT PTLBER LA i~ A2 =7 T N2 Lo TR BT A —
A, L WHEIEORGE, ERAEITO 2 LIZRo TN D,

KRB IZBEEOH 5 2IHBIZOW TR T B Y TH 5,
[ N1 L ofii])

HIRODG| X X ¥EFHDEFIT. VUDAA & DPWT BNENFHOEEX CEMm L TW\W5, BIE
VUDAA OEFEEXIKIZIBNT 9 DORMBENIUEFEZITV, 17T EDONAF 2 — AT —DBHL
TW5, ZO¥EFICEATAHAEOBAIGOBKNILR <, FERIIE LR D O E 3R
A G572 TR, £72, VUDAA & DPWT ORI TOARER O EEZ IR THE L2,

T OHLEA S 32km BEAL7- Na Pa Souk & V9 Village (ZHTa% S 3L72 BEFEM ALy S5 V5 b BF
FTENTWD, AAHIE 200m U DO KRE S THLH, MFEEHILHREBE I TV, BT
EUR Y RIZEESN TV, EROEERHZTZD, WothzBE L=t ThH D,

C==v)

BEFEW OUEEIT, VUDAA D 1 2= F EREEED 5 2=y FRFHEEZITV, AEFT4A5HEDIL
EHNPBFE L TV D, VUDAA D 1 = M 32,345 i &, BMIAEZEAN 10,020 Alrs 24024 L C
W%, VUDAA OEFEXIRIZIX 63,312 Friid 572D, 7% 13,405 FraridE - — 2 2515 C
WRWZ &2 D, BEEMEIUZ DWW T OB ED Hiv, ¥EFHIL VUDAA OB & 52T D E
N5,

Na Pa Souk (2% S V275 551% 2008 B ST\ D, KT 748ha OFIFELTH 525,
HBIFE 100ha MEDIL TN D, FEEMRICEEIE 1 720 14 A 24,000KIP TH 5, 7ok,
B 1 7 HORILAIZ T L F/S & 30 L 7= Hilskd A 27 > T 5,000,000 KIP T 5 DT, BT
INAD 0.48% L 725,

>

(8) EXoFvohAHEE - BB (Department of Public Works and
Transport, DPWT)

DPWT |Z. VUDAA D4 EEXIE LIS 391 @ Village & L, BRESIZLL T O®EY TH 5,
AIFEE R OZEIZEE T 5 P RHE O R E
o AR FXOEH
HOE

e =

IR 1 > 5 —F 2 5 FIL 2-13
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o  HIOEH

o M
o ([FEEZROEH

o AFEXIDOEE

DPWT HIZ Housing, Urban Planning and Environment & U9 FR2SHEX S 41, BriE & AKEFIZH D
EBAHEL L TWD, MEIZ 44 ThHD, BEICET 5 BB RITEER I OWTEZHEDN
TERL STz,

(9) ®BI¥E (Ministry of Industry and Commerce, MIC) T¥F
(Department of Industry, DI) S EZ Y F ¥ oHBELIR

[rg T8 TXR]

LA LERICBWTKEREICERICHE#ET S 0%, LEBREIR (Industrial Environment
Division) T#H 5,

TEEREGRIZIE, 6 DOHNRH Y . BFF 6 LOIREN WD, BEITFEDIZFTE L TV AHER
TliX72W, 20 6 LDOEN TGHKOMER L7005, AOTERMIRFETIGLEMEDH 5 —
ORI TG 2EEEST 5, RopgTRIEEH - /NN O T2 %95, WREA & O CTEMT
2RI T TRV, BREE EORBEN A LG8 12 R Tt %,

KRB T TR 2 WIGEIE. B2 2 BRELZTTH 23, MERHL25EA1X, AREL LT
%o MEEITHIHAT, BT ROHEYE | I WREO OFHYFE | p T4 District FHi5AT O Y43
Village DEZ L TLYOMEYEDPHBEEIZFAITT 5, HEKOY 7013 WERI F 721 3REREE DR
BRATISIE DIV TOT SN D, Ok RMEFIILERP A M LTLERICELND,

KR TGO W IR S HEHE (EMP) OHN TENEHO EIA AL TED LN T
WA= F@ EMP IZESWCTHEKBRERN THh TS,

[BExr Ty i LE]

PALRIICBWT TR EZHY L TWAOIERTE . PLERTHD, 2212 10 AOHYEN
BO., THOBEFTLHL TS, B F v il 2,060 D TEAH Y, LK O
X, BERARFCFERFICITOIL D, THOBEMREIT, BT O HRFICHEE I N 525, ¥k
ERl DGR IR OFEEIZ LD 1EMND 3EL 25 TNAD, HEKEHT THNE 5 nlzon
TIXEEFTHEICTRENATWS,

CZTHABRARLTEY., FEAMEBEROERGFTEIIRESN T RY, B, 2FE 0
A0%FEE 1L, R CEEOBEN KIS,

BT X VBN R LV ORI EE IR S TWD, £, LEEATEREOWHZED
BRERINL TS, 7277 L. WREO & OTEMMIAR BT THh T,

214 A 25— T2 2 S
D THH



By ] SR/
T I L— b E L > F kB N R

(100 HEE (MOH) RUEI F+~ UTHERER (DOH)
[MOH]

MOH D EFEREERME « #KkE o & —03, K & BAHUR O AN REE L OFE T - A2k o f
BT 2HE &l L A pTE LTV B,

IKETRBCR L ATENEHE I DUV TlX. WREA 23 2010 4E 10 H IR R Z1ER L. EAEOEE -
TWAKRMETH D,

[DOH]
DOH DERHEMTA K ONE KRN L T OEL 2T L T 5,

o NRIMMUEWETN - LARNT D MM LOFADNE
o REMENCET LEKICET DI E ERHTERIC OV TIZ DPWT 23HT5)

RONBIZS A THDD, BERGEIIMORRPICEZIT D,

(1) REREES (EPF)

BREEIRGEREG T (EPF) (%, T4 AITEB T DBREIIRE, R TRER RINGEIR OB B, AW LARIE
DR, 2 2=7 4 AR ZMRIT D720, 2005 FFIZMBEEIZ B LAY L TRAZS Tz,

B4 — AT RS D 400 5k RV EEERLE. L ADB 225 0 580 5k RALDOERTH S, i
ESEOMIZTa Y7 MZ 350 kK Rv, BEEH L LT 200 5k RLOEE 550 152K KRN
THENTZ, 5% 3FED I HITE BT 300 5K RANMENSEBELGEI NI TFETH D,

BRELOREA ST, BROBEMfS, ERME. FFfin. H2VIEThbOMAGbEE(TH

HES (SR BEM) 13 RO BENIRNICERSND L) ETOREEZA> TV D,
BRI IBET BT HOTEOR, B THIAR, DFSERERE. TRHEOREBE N LRES D,
FHERPECOAEOEEEHALEM L T\ 5, FHRRIT, BERICIV@BESh, W -k
B, 7uvas MM, JRH KO - Bl A 2 R TR L T D,
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23 REHE
231 REZEIVR—RV FE2ETHEETOD O b

(1) WMHERBELHA FSAY -5FXDEHEE-(PTI, Quebec/Canada, 1998
- 2001)

PTI BNEKE Y BT XETF Xy 7 INO X EZ T 4 Ff5EN L7 MPWT JkE AT EREEHH
Training of Trainers (TOT) YvBY =7 FThHbDH, 7—~if 1) REEFHEMK, 2) KRERE., 3)
[ BESEM & B ) O 4) BREEBERIHI CTh 5,

(2) BETE#gHIALIODzH - 7z—X 1 (WREA-SIDA, 2005 - 2010)

A7 =7 ML, SIDA DXIEBICEL D H DT, WREA ORAEHIZ2EENM FE (CD) Yuy =7 b
TERESZ 54 L LT -, Phase I (2001 - 2005) . Phase I (2005 — 2010) HEEICH T L7,

Phase Il OERBEHE - A AR—> 2 ~ME, STEA (L WREA OfFi1E) 73 2004 IR E - AFf
L 7= #l45 ~National Strategy on Environment Education and Awareness to the years 2020 and Action Plan

for the years 2006 - 2010” (235X | Department of Environment @ Environment Promotion Division
23 FEHE L7z,

ZRRRBREHE - ERIEHIL., HEHOEVBBTR AT (NRIES) KO —KEEFF
(Department of General Education) & S22 7) « MLV 23 b FEf I Nz, ZOREEH
B - ERIEB ORI L L CROMDBMER S iz,

® /AT (—MERICHEM) BIgiA THEREREL) . [ZTH08 ) K O—EERmT
[ZH05R1 (2007 FH1T)  (BE 2.1ZH)
® RIEHTE - BEIFHOIT T —F L WA RT A L DILH (2009 4F)
o HiEKIEME(L, ZAHMERE L E LRI N T Ly M (2007 4EFIAT)
o [T — (200746 H 5H) | avh—hroA VIV 7 AY CD3 fE (SIDA,
UNDP, WB, WWF, IUCN 75 8 HE)

EH 2.1 WREA-SIDA FOSz/MERBHERIRA
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(3 ThatlLuang @70z b (WREO-WWF, 2007-2009)

Science, Technology and Environment Agency (WREA D Rij&) & WWF (X That Luang {2t 7' 2 & = 7

N % 2007 470 B 2009 ARITNT THEME L, MEWR L LTI T OHA 5 EpT C/REWED -
HONTIEMAER L7z, K0 KRBIER AN TR-OBARIC L 2K7 0 V=7 FOT7=2— X 2 DFE
fitiZ ¥ E LTV D,

* Xaysetha #if None Khor #f? None Khor /NF4%

* Xaysetha £ None Khor F DR

* Xaysetha £l Viengchalearn #1N? Hong Xeng (ZiiE A3 5 /MK
* Hatxaifong £ Nong Hai

 Hatxaifong A &7 7 A4 T30 K

(4) Sanitary Model Village 7R x4 b (EXToFy oHERE. 2003 -)

v F ¥ iR (DOH : Department of Health, Vientiane City) 7% 6 RN DA E & L
“C Sanitary Model Village Project % %fiti L T\ %, Ex=> F v T Committee of Development of
Urban and Rural Area (2 CBIFRER)R & ik L > DTEEN AT > T &7,

SR IIT N O TH D, DOH IZ L D8 (T4 AFET Ban) (ERA~DOHF - EERBIEBNAIL.
T 7 F B, VGKALER, AR, SIS CTH S, TN 9 EF (District) @ DOH @ District
Office DR B MFEAT & L TEEE T OMICH MW TIEEI 21T > TV 5,

20104F & TIZ80% DA TOREFRIEEN D52 T2 B L T\ 5, 200942 H FF R Tl B X F50%
(246FF) DIFENNTZE T LTS, AT 2 ERE ORI, ARLRBRF#S AT B A3 18 o 3Eff
TERHN YT TS, Fio, BHRMREZER LI-IIEEZ LTV D,

(5) ®OFERITODzV L (EXToFvomi#BER. 2006-)

v F ¥ Uii#ER (DOE : Department of Education, Vientiane City) (XD HEHZHS&,

IR O BREE ARG EY & U CHEIBHEBI 21T 5 Green School 7' ¥ =7 k% 2006 475 Ik L C

Wb, GEE BN e @R AT DR 10718 (AT 86 1%, FANE 21 #%) BE L CIEEN 21T

S>TWD, BEROIEE IR E 3 B (- B - 7)) TiMiL, EH iR a7z B 9 &
UhH-@mERENR3ESD) Z2RELTWD,

232 EENEMBOAS 1= F A BELBE AT L

(1) EXIvFvohiDaSIa—Tq11EE

BTy oilE 9 DDER (district) 2> HAERL S IL. TSRO TIZHR/AIMTEENL ThH D803 &
MDIVTCUWN D, T A AFET Ban & MRS N DR OTHNEENL 4991 TH S, MIFEEROEER (T4
FEClEX Ngoi) DHEF Y TH D,
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BTy Ui CIRBURF O T EIC L0 BEM OANETRTH D, FRT. BLED ST
Chanthaboury 8 Ti&, 2009 4E 6 H 2R OEIZEDHC L Y 3705 32128 LT,

FREHHT (District Office) > #UR A 20k HAkAE A 2 B 2.3 12/~ T,

Governor
[
A7 v
| Vice-governor | | Vice-governor |
}I Director of Cabinet I€

v v

| Management Unit | | Industry and commercial unit |
I I

Advertisement Unit Agriculture and Forestry Unit

I I

| Basic Build Association | | Public Works and Transport Unit |
I I

| Inspection Unit | | Information and Culture Unit |
I I

| Party Unit | | Education Unit |
I I

| Labour Unit | | Public Health Unit |
I I

| Youth Unit | | Justice Unit |
I I

| Tourism Unit | | Financial Unit |
I I

| Front for National | | Plannine Unit |

Reconstruction Unit anning Lni

I I

| Women Union Unit | | Labour and Social Welfare Unit |
I I

| Sport Association | | Security Unit |
Y I

Villages | District Soldier |

2.3 BEHERR

FHZIIM R, BIMR 24, BWEZES, RFEZAS, 8 UEREER L ENOLRKEZARD B &I
BEOEE =y FRENPNTWD, AT, REMEBOIGNE LT, mARE=Z=> 1 (Lao
Women‘s Union) . HF4ERIM 2= b (Youth Union) . T A AEFEHEAH (Lao Front for.
National Reconstruction) 23i%[E SIL TV 5, Z DOHAEEIT T A AENETON TIZIZREE L 72
S TW5D, FFEEPTO MBI 2R 2 B 2.4 2R,
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Village Chief

Deputy Chief Deputy Chief

v v v ¥

Mass Organisation

Social and Fi ol Security
Cultural fnancia Committee

- Lao Women Union Committee

- Lao Youth Organisation Committee
- Lao Front for National
Reconstruction

A

Units of village

2.4 HEHATERER

VUDAA EFED 4 FRNOW S D DOFHCIE, BREEREH S~ = F & LT WREO (WREA £t~
F ¢ > 1i) (2L Y Village Environment Unit (VEU) DRESINTWDIHEERD D,

FAATIE, 1 23 2=F 4 (K (Ban)) (2 1 DOREE., 1 DO/NER, 1 DOF LS )R
HEAREL IS TND, 5« BRI/ & R LT D 70 S HIRBICREL . Ly T4 AT
HERBBEETRVWIEEHY, a1 a=7 1 OHEAHERER LITE 2720,

(2 EX FvyromoHERR

TH AT (FBHEHE 5 F) . TR @G F) | &5 G F) BIERNARARE L 2
STW5, TE 2010 0 DAL 3 RIS 4 FERIICER E o T, BHEAPHEBEEE %I
BT AN, EEEOFRGEEICHOWTIILL TOBEEL 7o > TN 5,

o RFKOMWEEFHK HEH
o R EETRL Mi#E )7 (Department of Education, Vientiane City)

o INMERI KR OVINHREEER © BRECE F5T (District Educational Office)

v F v UTEE R OB AR 2.5 127,
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[ Director |
[ Diedor |

Y A 4

Deputy Director Deputy Director Deputy Director
v vy v v S 2 S A S

Non-formal | | Organiza- Teacher Primar
Statistics &| | Adminis- & tion General Organisation Oversight | [ Sport - Art Develo Secondary Pre schzol Secondary
Planning tration Vocational | [ Education | | Education | | & Personnel [ [Commission| | Education P Education . Education
. . ment Education
Division Division Education Private Division Division Division Division L Division R Centre
P L Division Division
Division Division
Y Y Y A
i . Children
Computer Vocational English ..
Activity
Centre Centre Centre
Centre

Hil . v F v UHEEEET

X 25 EX Fro o8 s REE
BB FEITOMBEX 2 E 2.6 (2" T, B F v U HHEROEREFIZ 9 SOREEFSEIN
»H5,

D

irector
A 4 A\ 4
Deputy Director Deputy Director
Non-formal Organiza- Primary -
Statistics & .. & & General Organisation Oversight | [ Sport - Art Teacher Secondary Y Secondary
X Adminis- . tion . LS. . . Pre-school .
Planning . . Vocational . Education | [ & Personnel | |Commission| [ Education Develop- Education . Education
. tration Unit, . Education . X . . . . Education
Unit Education . . Unit Unit Unit Unit ment Unit Unit . Centre
Unit IPrivate Unit Unit

it e T U EE BT

=] 2.6 BHERHRERR

3 EXI FvIhD/INER

FEARMNZIZT A AT 1# (Ban) (2 1 /MEROBRELFAIE LTS, B F v filzisn
Th, 2010 FHUE, FHREUT 491, ASLO/NERREUE 399 (ZDOHT 4-5 P45 2 EH O
1L 3534%) &7poTW5h, 1272l FRENPE LERW LITElERE CHO NI F ¥ Ui
HLLE O TR T HL ORI NP SRR B STV R WIGE R E 0,

INERED T ) F 2T MIBB L ZIER 7882 80%. sMEEN 20% THEK ST\ 5, 1B 7
B L, TAAGE, B RboHoRIY (B, BREEE, EEREEEST) . E, K
B, B, LEThdH, iSMNEENTIHARD HREFEH O ITHYT 560 THD, FHlIT 1
FHINOA TH~IH3IH, 2R 2H 1H~5SA30HTHY, 6 AB 8HETD 3 » AM
IIRENRA L2 D,
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4 HoEREPMPEROER

FNO/NFER EEROEN DXL, PPA (REOBOL) oW LAFBEFT 2@ U CIHEFITHRN D
ORI D, FOERITIRE/NFRRLFTITON TS, BEEESTOTHROGEK G H - T, /h
TR DHEFRHE BT FZERNIIMNFBE IO BLTIT Ol TN D, INERREDS LGS (HL -
FirF55) OWEA - METRFHE 2 A FEITICRE L, R/ ZAH L TA - e
LA E T > TN D,
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24 IKSCERE

241 BREHE

i

(1 K&\

AT ) 7 JEICIE, BIEA B LTV 2[RI 2 ETAET 5. BLlETH ol L O
Ex, & 213 BLOE 2.7 ICENEIRT, R 2.14 (SEEHIFTCOIEARN Z2BERFGTT — & |
4 2.8 (2 A BRI A0 2~

& 213 #HAFET

—_ fir AFT—4 "
\E\I ¥ O
i W W s i =
Vientiane (Lao PDR) 17°51'52" 102°3420" | 1951-2009 | HififT — & # U4k
Nong Khai (Thailand) 17°52'34" 102°45'40" | 1952-2009 | HyiET — & & IUE
Source: DMH
Vientiane
Nong Khai

B 2.7 SEBARMMER
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R 214 BREHKEHT—S

BT mm
HE R NI
- Vientiane Nong Khai Vientiane Nong Khai
KAE 2,290 2,164 224 467
e/ IME 1,117 1,074 64 51
SEYE 1,664 1,599 112 110
B EE (ERSA) 273.8 2822 32.3 63.0
#4277 Vientiane 594, Nong Khai 584, Source: MRC and DMH
500.0 r 500.0
Fig- Average Monthly Rainfall (Vientiane) Fig- Average Monthly Rainfall (Nong Khai)
01951 - 2009 01952 - 2009
ws || Bl 48 : o | S35 -
E 3000 N- E 3000 Jit
E 2000 2 5000 | I
1000 H—n 1000 |
00 .-n_.rrﬂ.n-ﬂ. LU, H-Hrrﬂ . 00 ﬂri'hrmH-H LU, H-H.-Lﬂ
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Source: MRC and DMH

X 2.8 ARIERSH

(2) HREBIUKER

B 2.9 IR X D2, T4 10 # 4ED A PHZEFE BT 1960 FFRIZEER TR E < 2o TV 5, U,
2 RTEENER TH D L EZ DD, [ ERBERE T2 L. HikMHERABND —
Ji. R E R OB A Bz o iz,

500 36.0
Fig- Monthly Evaporation e 1960-2009 ", Eig- Monthly Temperature —o— 1971-2009
wo L A 1960-1969 ~ ’ A 1971-1980
_ —5—2000-2009 2 320 8- 2000-2009
E 3
E s | % 30.0
g “;ﬁ 28.0
& e
> 200 % 260
5 £
E g
= < 240
100
22,0
0 20.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Source: MRC and DMH
E 29 ARZERESLUSKIR (Vientiane, Source: MRC & DMH)
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(3) TiFIA

T & A BRI ERK « 384T L7= 2000 FEOHHF| AKX 2 ¢ & ICRE LR AR A2, B 2.10 &
Z O LA ALEZE 2.1 IZENZTHURT, Mak Hiao JIl EFEEBIZIWCTII i 5D TR Y |
H1/ T UK PR AR D TN 2, 1990 ARICHREE SN B lfig & i § 5 & i kol
AN/ K I ~Te o THER LTV B L HRTE 5,

2 T s
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BT > F ¥ ik BRES
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(F0000) B I F 017 &

Mak Hiao River

1BAIY OBIH e /

ysrep
Keuy eN

ysrep
Buen eyl
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juounaedo( oydei30an [euoneyN :90I1n0S
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Fig- Allocation of Land Use

(Whole Area)

7.2km?
1.7%

75.0km?
18.0% ===

128.7km?
30.9%

2.9kn?

175.2kn?

42.0% r

Fig- Allocation of Land Use

Upper Area (Hong Xeng and Hong Ke)

22.2km?
35.4%

4.6km*

0.1knm? 7.3%

Total: 62.8km?

30.6kn?
48.7%

/

0.6kn*_ " 25 st 2% 3 it > 3r?
0.1% 5.4% Total: 416.9kn? 38~ 03 J| 0.3kt 3.6%
0.5% 0.5% '
O Build_up_area B Marsh O Water_Body O Cultivated_Land O Build_up_area B Marsh 0O Water_Body O Cultivated_Land
B Forest O Natural_Field 8 Park O Rice_Field | B Forest O Natural_Field B Park O Rice_Field

Fig- Allocation of Land Use

44.4km?
12.5%

Lower Area 4.9km?

153.0km?

43.2% r

126.3 kn?
35.7%

0.5kn?
0.1%

17.9kn? Total: 354.1kn?
5.1%
O Build_up_area @ Marsh O Water_Body O Cultivated_Land
B Forest O Natural_Field B Park O Rice_Field

Source: National Geographic Department

2,11 3P LEER (2000 £F)

4 FESE

INFBI T BRICER I CIEISe K R v b U — 7 OSBRIV ELT 5720, WD
I EIKENER Lz, O EEZE 212 1T, N OAFIT 59 TH Y . /INREOAF
HFE IR 413 km® Th 5,

(5)  JK{E

Mak Hiao JI| 48PN O A 6 S tilik Tl AKRAT ARG S8R S AL TUZeu,

R TET A > 5 —F 2 7 T
DTHH
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242 koK 7 e AR AT

ADB |Z X o Ttif& & 417z Hong Xeng 35 X T Hong Ke DK DIE/K L2 ZFHII T 57012, 7
PRI C O RO REIZE T 5 A B A W CHoK G T 21T - 72,

(1) AEHX

WoKPRH R, FHitRO v — 7 iE&EHE T 258X A W THEE Lz,

(2) RHEH

THIR RS & . S/ NIRRT DR HAR ST T3 o HHoR B o AR S A INE S-S L CHE
E LT,
F 215 LHFARMDOFRE FRBIEERE

THIF R i AR B
AR — B T
A A B 7K H Lt e Z D

0.9 0.8 0.6 0.7 0.7 0.0 0.5

Hl  [E A @A R A RS E  [FIffRR F i

(3)  FRERFREANRERRE

AFHETIE, TEORFNET — Y NBAFTTERD o7 LD, 1990 HIT/ER S Iz HBAED
PR BERF N R IR E X2 B LTy, FBO ANEZ RS 5 & | ITFEOMERER K
3% L TWD Z s, EAREENICOWTHEBIEAITOLERND D, Z0n, FRITR
THIERS A BT 5 2 LI L 0 BEDORERNRE RO IEEZTT o7,

r a ¢
C t"+b ¢

re : PEKBERFENEERTRE (mm/hr) |
t: VEEREE (90) .
n,a,b: B, c: MIEMRE (KFEOHRAWNEF/SHOMERHNE)

K216 RBREAREX/NFI—5—FK

I e _ Ea@ - HERRR
1/2 1.0 5,835 65.40 1.026
1/5 1.0 8,171 63.90 1.026
1/10 1.0 9,629 62.15 1.027
1/20 1.0 10,983 60.43 1.027
1/50 1.0 12,685 58.31 1.028

4 EHRER

HHACTHESINAFEMAOWMELY —7 #B 213 1Z/R-T, 1990 FO7 4 —T VT 4 AXT
S OFEFER LT DL, IFEALEOMETENRREL Lo TWD, TOHEBEEZLI NIRRT,
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TrA I LR— B F ¥ TR K ZFFEE

o ITEOKNAER LR, MINRESREA Lo,
o WEORATIE. HENOBHCIOFEN L LiAA TV, BRI, MR % 18
L7 0 i 238 S 72 0 3 5B MAEE L7V 2,
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L2

FTZrAL T L —

Hong Xeng
sEmE | O | © | © | @ ® | ® | ® |6’ |9 0|0
1/2 30 35 53 83 5 18 88 95 18 ] 105 [ 108
1/5 30 49 175 104 8 26 | 111 | 123 24 | 135 | 139
1/10 30 58 89| 118 9 31 | 126 | 141 27 | 155 | 159
120 30 67 | 103 | 131 11 35| 139 | 157 30 | 173 ] 178
1/50 30 79| 120 147 12 411587 179 347 197 | 202
1/100909 | 300 | - 558 | 119.0 | 68 [ 233 [ - [139.7 [ 235 [159.1 -
Hong Ke
tlEfE | © | ® ® @
1/2 17 21 46 12 52 3 56 57
1/5 23 29 | 65 16 74 4 80 81
1/10 28 35178 20 88 5 95 96
1/20 32 40 |90 23 | 102 6 | 109 ] 111
1/50 38 47| 106 26 | 119 7 1287 130
1710090 | 209 | 17.5 [ 42.9 59 - - 705 | -
Nam Pasak
~
@ “
Hong Watta @ f
7 . 9 g © @
o o
& Hong Xeng &
)
@ : 2
~ ~
[¢]
o
\ dymsK. ®) ®)
Hong Thong

Legend

D Catchment Area (near future)

River Network (near future)

|:| The Hong Xeng River Basin
|:| The Hong Ke River Basin

B 22.13

oeyenoyy Suoy

®)

KenoT AenQ Suoy @

Hong Xeng, Hong Ke fEHHEtE# R

_.@@“

yuoy [, suoyq Suoy
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243 17K Tt AR AT

(1 BFEOME

KERE R Y7 ) o TARA » MZBW TR &R 21T > 7o, #l oK EOFHER X
OB T — 2 25T 27201, #2787 V& WTARKTHETE 7 Va8 Lz, Z v 7
EBT ML, BB ET VDO —2>TH Y | MEOFHIRMED B S5 ARG HATIC & <
FMREND, Frr7ETMI BIILIZZ 7 (BENZ4ABITE 2 7)) TS,

ek, FHNZRBWTIL, EEHANKEORE 2 EDDZ b, ANANLHEE S D5/
WS OEEYIKEZRB ER U T —42 L LTEE L, AEIEKIIRXZ AWTCEHET 5,

D, = p, xW, +(1,000 x 86,400)
T 2T, Dy AEEPEK ('), pi AN O AN, we: 1 B B2 0 OWEKE /N, 2T
1801 & L7=,

AFHAL TIE, Mak Hiao JIIFF/ FHUEIC BT #TZ A O R b HITE 2B & IR AR A& < HT
BEFHOBIENBES WD Z b, HUT X727 Ve A TINERFREIRZZE LT,

BT ND/RT A—=HE, 2009 FOBLRANE A HMETEA1T > 72, Hong Xeng ¥ L U Hong Ke
O Tt OB 2 HBF AR EZE 214 (7T, ZONT A—ZREEORKRKTIE, 2009 4
OBAED 5 F<HHTETND L F A2 D, ERIQEFEREBHIOFREIL 10%0 5 20% THZH]
DOBLANEZ B TE T\ 5D,

(2) RHAE

AFHA TlX., BOD Z AN SO AKEFMRE S LCW5, @Y /KEMIro7-o121%, §
W HIEETH D 2020 FICB T DK EEZHETET H LN D,

Wi

TR TR R KEEER G R AR R & MR R 20 SERR-D ISTEV . AKERREATICH]
WO ERGE Lz, [HH) Tid. 1 F£2BLET 275 HIZZNZ TRILRVERE L ERSNLD
KRS 2 M I L. 2 OEITEE 10 FOBHHS L ITMITREROFE M S 2 & & LT
W5, AMAETIE, TROKMFTHRNAFR L,

®&2.17 RRHEEH

THH N A

| 10 4E (2000 ££7 5 2009 ££)

AR VEZ@LET275 HiZZnz TS RWiiE (75%iiE

TV 2o RT AR IONEFRE Y v 7T
B

Atk ok AN (REVEHEAR DN 3 L UMK IR M EH#
AT

IR 1 > 5 —F 2 5 FIL 2-31
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Fig- Hydrograph on Mak Hiao River

=== Average watershed rainfal

@ Observed Data 2009
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Eig- Hydrograph on Mak Hiao River

42% -1 180

TERTIB00C
VZITI600Z
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0T/2T/6002
E/2TI6007

9Z/TT/600Z
6T/TT/6002
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3 Average watershed rainfal

® Observed Data 2009

22I0T/e002
STIOT/600Z
8/0T/6002
T/0T/6002
V2I6/6002
LT/6/6002
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£/6/6002
12181600
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/9/600C
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9TWIE00Z
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UWLW
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6/7/6002
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6T/E/6002
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* Values described on the hydro graph is error between observed value and estimated one

IS D,

Do

FHE#EER (MP1, MP2)

¥ L O Hong Ke @}

. Hong Xeng

ixTnTn

7E ¢ MP1 Hb535 LTV MP2 s

BH

B 22.14
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TrA I La—

A= EF

L F + KRB K 7 R

T ORE R AR 218 1ITR-7,

*x 2.18 RAHEHER
HAAT: m’/s
” [T ST A
AlF D MPI MP2 MP3 MP4 MP5 MP6

e K 35.548 8.170 3.973 | 74510 | 79.392 | 106.956

| Bokpiia (95H) 2.984 0.681 0.387 | 11.325| 16.119 | 25.030

§ kg (185H) 1.248 0.381 0.197 2.924 4.737 8.532

% Bkt (275H) 0.372 0.255 0.098 0.854 1.182 1.459

B vekiE (355H) 0.264 0.249 0.093 0.278 0.507 0.375

e/ N R 0.259 0.249 0.093 0.230 0.408 0.341

ORINER: 137 33 43 324 195 314

fe K 40.793 8.198 4546 | 79.477 | 82.921 | 110.111

= HokpieE (958) 3.277 0.683 0.426 | 11.594 | 16.804 | 25.791

a WokiigE (185H) 1.419 0.383 0.226 3.314 5.486 9.184

S kR (275H) 0.533 0.257 0.126 1.056 1.830 1.705

ﬁ BKiEE (355H) 0.430 0.252 0.121 0.368 0.762 0.537

= BN E 0.426 0.252 0.121 0.312 0.670 0.465
TLRAR S 96 33 38 255 124 237

* Coefficient of flow regime = Maximum discharge / Minimum discharge
R A > 5 —F a3 T 2-33
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25 PRk kiR

251 BEORE - InzH b

B F ¥ UTOPEKIZON TR, BEICHEA RFESCT Y27 EREEINTWS, RO
HEARRDLUE, ZNORESCY R Y 27 FOEEZE L TRIBICHKEINTE TV, E2REFH
TRbNNITr Y =2 MIOWTLLFIZiEiRd 2,

(1 ExrFv U HEKRERHERE

1990 4, JICA IZL Y Tex= o F v APKHEEHFEFTE] MNFEM S, EAGHEORKZ 2
FEIZ, BIC iR L L7CHHEBMREHE R LY 10 SR RE SNz, ZOEAFBEOPNLLLT
DT vy 7 MREE ST,

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

e Hong Pasak (5 &t DHEKEEEZRZETr)

e  HongKaiKeo (NongBone {T:i% 5 ¢e)

e Hong Xeng 4LMl O F#R A i

(20 EXIrFvyUomiEk - KkERRE

2001 AEH3 6 2002 2T T IICA LY Texm o F v UAEK - PEKBNTEE ] NEMIN-,
AR T = F v IO 27 km® 2 RFR & LTV,

(3 ShomittRZETOS Y b

1991 4E 10 H2>6 1997 4F 10 H £ THEMi S 72 [Sihom X k#E T2 =7 | OHF T, MCTPC
(BL MPWT) Z XY Hong Pasak @ EJit 1.5 km X A& S 47z, FEEBREIL, 5555 US K
NTHoT-, 7uy=7 FOHMIFILLTOLEBY TH-T-,

o Sihom [ X DA JEERHE O

e Hong Pasak /W O AETEHEAK, FIZKPEK DUGE
o ERERI DMK - BAlTIZFR D RES15R AL

4 ExrFyomBaBmARzIoo ) k: VIUDP

i A THEED R c M EAEB LT, BT v O THEREE OUE & # T E FH O $HHk
ibEX 5D Z L2 HMIC, e F v Ui aEHEE e =2 . VIUDP) 23 ADB O
Bz X0 1996 405 2001 4 % CTHEMi S iz,

ZoTuY el MIED, W DO —REEKEE 2 b TN Z U HEE 5 ZIREEKEE A e
oo 2O BTl NOXNGKKEER 219 (-7, [TrY=7 FETHEE, 2002 4 7 A,
VIUDP] (2L % &, 44JEHHH &4 TV 72 Nong Chanh J i Z ki & U ChfEd 2 Rix. HokIK
BWENEN NS NEDBIHIC LD v v,
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# 2.19  VIUDP %t &R KER

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

(5) EI Fr o#hiER-#gEIoTzs b VUISP

2001 41T ADB & T ARABUFE DO T e F v U EHilEH - BE7 2 =7 ~ : VUISP| (2
B A E R EDBLRZEDLENT-, FD%. VUDAA DNEMMEET & 720 . 2002 E0 5 2006 4
FCREIey=7 M ER I,

ruYxl MI, BT v CHEHICET S AETEOEOUGE L AFE R L BREREX BB L
L. Saysetha, Sisathanak, Chanthabouly, Sikhottabong ® 4 #iX ZxfGtl L7z, 7m v =7 MI X
V. 220 TRTHRKEERLE ST,

# 2.20 VUISP Oxt&KER

Drainage Channel Length (km)
Hong Xeng 4.187 km
Hong Wattay (Upstream) 1.65 km
Hong Khaonhot-Simeung-Phapho 0.95 km
Hong Khoualouang 0.16 km
Hong Souanmon-Chimcheng-Khotninh 1.65 km
Hong Phonpapao 2.45 km
Hong Thongsangnang 0.50 km
Hong Ouaylouay 0.99 km
Hong Sisavath Kang 0.58 km
Hong Hongkha Tai 0.78 km
Source: ADB

6 ExIvFvyr 1 SHRERHE

2005 4ED2 5 2007 AEIT/NT T IICAIC LY Tz F v o 1 SR EHE ] NEmSNTZ, R0
Y=/ FOBEBIE, Wattay 22TV Sikhai 2272 50 6 A UFAEIT < 0 Thanaleng £ TOEE 1 5
FRIZOWT, ERGUE LRI R ZITWEE TR B EHRT A2 Thotz, 7RV =Y
~ O SESER%BS L MCTPC (Bl MPWT) DR Th -7z,

(D HKIRTL-T2EBIRIEITODSIV b

AAEOEEEIZ LV EmSNTE HEKS AT A -T2 BRHBE TH S a7 M I2LD,
Hong Wattay @ it 2.9 km KN SE S 7z, R7mY =27 M TiE, VUDAA MBEMMER & 720 |
7u Yy NEmIRI 2006 4F 8 A0 5 2008 422 H TH -7z,

IR 1 > 5 —F 2 5 FIL 2-35
W THH




FAXE 2
BT T ¥ KRB K 7 A Z A I L= b

8) H;AaviiBggEEJaoo s b (EEH)

HEE ORI kR (EDCF) ORIVEIC LD (A aVIfBEEHE T a7 M) 2% 2009 4£(C
Bth&T-, 7a ¥ =7 NI DPWT ZEEHEESE L, 2013 FIZ% T PETH D, FEARITL
TOEBYTHY , EEREITRENI0E T US RLrThD,

TrY 7 MI, AR OBIKOW IR A BT 572 HI2, Kaoliao 226 KM3 £TOD 12.2
km CHIOBERS - 4 2 (R ORI 26,500m’s (100 EREFRBA) & BUERTRCE
WO E DD A~D=— XD EE Y &5 FC, {JIIZAFE (Chao Anouvong Park, 16 ha) %
BT AHAZELETHDL (BE2W) |

Riverside park Siboungeuang (L=120 m)

Wattaygnay Tha (L=230 m) Sithanh Neua (under construction)
FHE 2.2 AaVIBE&EBRI OOz IMERIRER

252 KR T L

B F X UTTOHEK T AT M, K& < Hong Xeng & A7 Ak Hong Ke ¥ A7 AT b
5o ZTHNHOHAKT AT AL, RIfI TR L7-faD7mn Y7 MLV ®ESNTE, 2
LbOTrYxl MIEY, B F v UHTNOPARIUIRIBICSE SN TE TN D,
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(1)  BEOELZIHK

BT iR, A 3 AREOK O - HEREER OV IR LIZ K0 R S T RSB IC AL E
LTED., A iOKCERICIVFEELZH>TND, BT o mBAEELH - E
DOFFERUKIZRD 2 >DOPKTH S,

1966 45 9 At

1966 4, HJE Phyllis 73 A 2 AR A BNZ KAk EELZ -6 L, Aariov= 5
Y OKALBATCIE, 8 A 28 H2vD 9 H 15 BT/ T 19 B Rl CEE KA 11.5 m 288 2 7=,
9 A 4 BIZiE, BIAKAKAL 12.5 m & LRI D @KL 12.71 m Z2Fedk Uiz, [RIRALIX S REO LRI -
BEKNL T -T2, ZOBKIZE Y A a 230 L, Wattay 2844 5302 5 170 m LL T 0 ik
D3R L7,

2002 £E 8 A bk

2008 4E 8 A . BE Kammuri 2P EFRGEHIC ERE L, X M4, 7420 E2@EE L7z, 20
BEUZLE S BERIZ L 0 A a ORI B LoD, B F v /D KM4A KBTIk
8 H 11 HITEMKNAL 11.5 m & A, 212 BIITHKAKAL 125 m & 220 L7z, SR 1913 4
OERBARARLISE, 1 EfE O 13.655 m Ztsk Lz (B 2.15 20) , FiE AN, 1966 45T
kU7 BE R EANL (1271 m) 28 1m BRSO THH- 7,

Y i -
o —J
4§ 40
s -t >
2 60 79:2mm/4days
=‘a 20 Max. W.L=13.655 mm 14
£ ~ z
£ F L1y 13 =
ISt ood Level=12.50m ‘_;
& Rl REE Rl Rt b R i St s I e St PO
/ \ Alarm Level=11.50m 12 E
| d e LN —AdammilevelElloum | 3
— 11 =
T
o
9 2
=
8
31 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Date on August 2008
Source: DMH
2.15 2008 ££ 8 AH#KD/NAFOANAINT ST
RERLEF 1 > 5 —F >3 T 2-37
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2 )
FZrA I LR—h

KUKIZ LD BT F v U HOWEIZHOWTITL,
B F v UHAMER L7 THEE L EIR 2008 4
(Damage & Recovery Report in 2008) | [ZFfil &
NTWD, 1966 FUKLIREIZ A =2 AR D LR35
EFEnizZ Lo, ARV O Kaoliao 726
Chinaimo ([ZF 5% 17 km O X[IZ 1D 5 FEA LN
fisn7zZ icky, B F v i TIRE
G 7RO =X e otz 22 L, —EBIXR
TR LD 5 b DRBIZ L HIRAKBELT,
F 72, A4+ Sikhottabong [XX> Hadxaifong X Tl
A 2 A7 B OO FER &I K 0 HR 7Rk
WENBELE (BE23) .

(2) K

Inundated area in the suburban area of Vientiane

Source: MPWT
EE 2.3 2008 4 8 Atk

BTy Ui OPEKREIL. (a) Hong Xeng > AT A : Hong Xeng & =D TéH % 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 TH§l 41T 5,
HPE/KIEiIFE 1%, Hong Xeng 2 A7 A : 56.57 km®, Hong Ke 3 25 A : 954 k' Th %, X 2.16 (ZHE
KO Z R L, & 221182 F ¢ IO E e K O 2 R,

2-38
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5y
Lg nel
Nam Pasak Z |3 4
3 13 2 o
[ ] = |s S =
5 |e o 2
Nong Ping Marsh 2 |2 Hong Xeng * g:f
I D
I o <
1) a @
a = S
s Hong Xeng System )
2
A 3 -
R107 Rd. o Nong Bone ;‘T
& > =
QD 2 )
T2Rd. = c
Ee— ?:\Q" 5
< a
Hong Thong Y Hong Ke =
2 I T 3
<, o >0 =
Sam Senthai Rd. *«%/ a % a
g o
Luang Prabang Rd. Aya Setta:Th rath Rd. g (Ii/lhaarrs]h ;E é ;—T‘
T gDong Paina Rd.j
: = 5
Mekong River \ a <
g
Bung 5 Hong Ke System
LEGEND Khangong O =a P
— Drainage channel °© %
C) Marsh / E
Road §
E
216 Ex FromtithDd#KS AT L
& 221 ExrFromifisiik@oTE#ET
. Catchment Channel Improvement
Drainage Channel Arca (km?) | Length (km) Period (year) Remarks
Hong Xeng System
Hong Xeng 56.57 4.01 2006 to 2009
Hong Kai Keo 3.09 1.36 |2000
Hong Pasak 2.24 3.20 | 1995 and 2000
Hong Wattay 9.28 4.20 {2005 to 2006 Former irrigation canal constructed in 1985
Hong Ke System
Hong Ke 9.54 3.65 (2001
Hong Phone Tanh 0.48 0.95 (2001
Hong Ouay Louay 1.66 1.80 [2001
Hong Khoua Khao 2.60 2.56 2001
Hong Thong 2.09 1.79 2001 Concrete covered in a length of 1.47 km

@  HKT—F

Mak Hiao JI| ® FHtICIE, A 3 & OAWMAMITIZ 2 DOHKT — FRERBEBINTWVD
(BE24Z1) ., KF—MIv= o F v U HEERERBNEE L TV 5,

IR 1 > 5 —F 2 5 FIL 2-39
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N\

Mak Hiao Main River Mak Hiao Branch River
EH 2.4 Mak Hiao Jll¥EKAS—

M B 7 — R 2B 5 Z &1L D, Mak Hiao JI| DK ZE FiMlo 7 Z v 77— s & i@
LTCTAaLA~PEKT D, A OKMNENGEIZIE, TRl 7 7 v 77— R A a0
WAKEBIET S, gHICIE By — FE2A LT 52 £12XL Y, Mak Hiao JINZ/KZRFD D Z &0
ks, 22212, 207 — bOMEERT,

% 2.22  Mak Hiao JIIO#HEKS—F

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

(4)  BRKEROHFEE

B T TN O PR OMERFE FLIL VUDAA 2E#E L TUvD, LA L. VUDAA (FHER?
EHICLEREGM Z2A L TELT, REEFICEZLL TV D, EFETIMBEEORE
( “Decree on bidding of procurement construction, maintenance and services from government‘s budget,
No.03/pm, 09/01/2004”) IZfEVy, BRI TITON TS, BESNTZEFII NNy 7 KT, N
TN R=P— FF v, Aﬁ%%%wfm%®{%%ﬁofwé VUDAA [ FHERFE BRG] A
RELTRY ., £oOPTHER 2 BIOFERZEE L TWD2, PERRDOOERIZITF 1 BDFE
Ml & EFEoTWVD, RE - BRELL PR, S OIHRITERIZIE, WO EZIZ®RTHK
KIZFE - TV D,
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26

KEE=HV 7,

KERE

T O G EAwTR IR DL X ONA A LrERE
EERHME L TIToT,

KE®=Z) T

(1) Mak Hiao JI[{iilskiZ 3517 2 BB /KE 02, 38 X T (2) Mak Hiao )1l
P 5 72 D OKEIHEITET VA ET 5 2

AL, ()EHT=FV 7L (2) KEDHEK T H DAL B RS RE &

A% 720 OfEWTRIEE =5 U 7 D 2 DDFHEN B RS,

26.1

(1)

fe=11113

Wi

KEE=SYYVITDAHE

EHE=SYLY

AT HI AL, Mak Hiao Il & Z D 1272311 TéH % Hong Ke & Hong Xeng IZ5 H L T#E L7,
PR HLSIE R T 1S T ChH Y, AAMVE=Z VU ITRA N 6 i 7TE=FY) KRS

> N OFEFT G 72 D (FR 223, B 2.17 B LUE 2.18 &),

& 2.23 FEHE=HIVT RAEHBRE

15 T D

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

FEHE OB L OB B 23R 2.24 17T, 15 &0 95 5, MP1. MP2. MP3,

SP3, SP 6. SP7. SP8 I L UN SPI(Ait 8 f&ifT)iL., WERI-WREA DA S & [FINLE T 5.

& R2.24 FEHE=SIUY REMKOEH
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
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. : Main Monitoring Point
A : Sub Monitoring Point

: Monitoring Points by
WERI-WREA

2.17  FERE=FVVOREMLEER/2)

. : Main Monitoring Point

A : Sub Monitoring Point

@ : Monitorig Point by
WERI-WREA

B 218 EHRE=SIL I OREMER (2/2)
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FEHE=4Y) U 7HRER, AREEZECC, iz el | WEiC2BOAF 8HIEm L7 (R
225 2) |

£ 225 FEHE=S)VT REHE

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
2010 X X X

JRAIE LT, KEIEM S DM 2 Tt L7z, LU, BOD, SS, #KIGEIFS, #HE
PERMGERE, BB HE), BEG HE)IZOWTIE, A DOEFHTEL TR E ML
Teo KEGHT LIZNT A—=F 2 FRITRT,

#2206 TFHE=SIVVT KENFA—4E

Group Parameters Remarks Group Parameters Remarks
I: stream flow depth and width of flow, 15 points | IV: organic CODw,, BOD, SS, total 15 points
velocity (SP & pollutant coliform, fecal coliform
II: field odor, color, air MP) V:heavy metal | Cadmium (Cd), Mercury 6 points
observation temperature (Hg), Selenium (Se), Lead | (only
III: basic items pH, EC, turbidity, DO, (Pb), Arsenic (As), MP)
water temperature, TDS, Hexavalent Chromium
ORP, NH;-N, NO,-N, (cr®h
NOs-N, PO,4-P, hardness,
sulfide, acidity, alkalinity, VI: pesticide Simazine, Thiram,
Zn, Fe, Mn Thiobencarb

(2) #HMRRE=2Y>YJ

ERoE#lt=4%1Y 72z T, Hong Ke 3 & O* Hong Xeng & % D 3JI7K'E Ot J7 10 DAL
R H R RE 2 R 5 72012, 20094 6 A KV 20104 11 A £ CTHtWiRkeE =% U 7% 5
fiti L 7=,

FE=H VT RA L NI T 23 & ChH(F 227 BLUOR 2.19 2, E=F VU IR A v
kN DFEMNLE S AR 2.28 12”7,

®2.2] #HRRE=S)2J REHRY

Symbol Classification Number of points
LA Hong Ke and its tributaries 9
LB Hong Xeng and its tributaries 14
Total 23
R 1 > 5 —F > 7 T 2-43
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ZrAL T

2
Lai— p

Wattay LB 8
Hong
Pasak

: Longitudinal
Simultaneous
Monitoring Point

(MP1\

LA 9

2.19 #FRERTE=2J IV ORENER

*2.28 #HRRETE=42)2J REMKOFHE

No. Monitoring Point Remarks
LA 1 | Upstream end of Hong Khoua Khao
LA2 Downstream end of Hong Khoua Khao Same location of SP 5
LA3 Downstream end of Hong Thong Same location of SP 4
LA 4 Confluence of Hong Ouay Louay and Hong Ke
LAS Downstream end of Hong Ouay Louay Same location of SP 8
LAG6 Downstream end of Hong Phone Thanh
LA7 Downstream of Hong Ke (Hong Ke Bridge) Same location of MP 2
LAS Downstream end of Hong Ke (at the confluence with That Luang Marsh)
LAY That Luang Marsh at downstream end of Hong Ke
LB 1 Upstream end of Hong Wattay
LB2 Confluence of a tributary and Hong Wattay
LB3 Downstream end of a tributary of Hong Wattayl
LB 4 Confluence of Nam Pasak and Hong Wattay
LBS5 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
LB9 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

2-44
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HERTRING© =2 U > 703, AAZmE 0T, el Az 2\ | /@il (6 ) (2 1 RIOAEE 3
[FIEHE L7 (2292 H)

%I!I

£ 229 HWEKE=2)2 S 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

JRAIE LT, KEIXE S oM 2 W CTHfr L7z, Lo2L., BOD, SSII¥ A DEHETE 5T
R RIH LT, AKEOH LT2/RT A — X & FERIRT,

& 2.30 #fMEERE=2Y2T KB/INFr—5

Group Parameters Remarks Group Parameters Remarks
I: stream flow depth and width of flow, water temperature, TDS,
velocity ORP, NH;-N, NO,-N,
1I: field odor, color, air NOs-N, PO4-P
observation temperature IV: organic CODw,, BOD, SS, total
II1: basic items pH, EC, turbidity, DO, pollutant coliform, fecal coliform

26.2 EZAY)UITHRER

1 EHE=42VYVT
(a) K&

NS TR PRI RE (8 km2 Ai) /NI TSR (6 A, 7H) OWMEOEEIEIXT
H QH.3A, 1A, 2A) OI1~5EFTh-o7z, ZO—F T, K&k (8 km2 LA
1) ORI T S AL I O EOEEIRIZREH O 5 5~45 f5IC#E L T, RIS
FEEE=2U 7 (BH) LTV, /N TORKDOKEIZE=4%Y » 7 HIHN
WZREI L L TV D, ZO—F T, KK TIXE=4 U > JHMN TS Tt K3
BLTWD, Z0OX) &0, MRKEROBBIZEY, ERRO X I REENH TS EE
2D,

(b) BOD, SS

Hong Ke & Hong Xeng ®H1 Tt Tldk, W# (6 A, 7H) (cH#L <, @iofH (11 A,
12H) 1%, 2 L3 2BODEN LA LTS, ZHIUTk LT, Mak Hiao IO FEICAE T 5
MP5 <> MP6 TliZ, BOD 7% 2.0~3.1 mg/l D&iPH THEGANCBLHI S L TIRY . KRELRFEHLH)
X725 > 72, BOD D RMEIEL 2010 4 11 HIZ, Hong Pasak @ Fiii T 32.6 mg/l 23 S 417,
Ry 7e BOD OZHIZBI O MM 4B 2.20 12, #2812 K 2.21 1IZRT,

ER B A > 5 —F >3 T 2-45
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L2

FTZrAL T L —

SS IZ- 2V T, HongKe & Hong Xeng, 35 X OEDIJITIE, 10~50 mg/l DEDBLH =4
TW5, —J5, Mak Hiao JI|OAHE (MP4, MP5, MP6) TCliX, % DfEA 40~100 mg/l THERS
LCW5B, 2D O MEIXFHEN ORI HHH 2 S R T2 L MOr oy MR & 5 2 5

o,
<2.0
10.3 19.6 <2.0
<2.0 6.0
. <2.0 Mak Hiao 24
Hong Hong Xeng River
Wattay 17.8
19.9
Hong
Pasak 105 50 72
Hong
Thong
Hona Ke
Mak Hiao River <2.0
<2.0
2.20 SEHAE=AYLTIZEITZBOD EHRAE (20104 7 A)
6.4
32.6
14.6 6.9
105 12.9
<2.0
Mak 3.1
Hong Xeng Hiao
Hong 26.7
Wattay 12_815.5 14.3
H
Pasak 158
o Hong Ke
Mak Hiao River <20
3.3
B 221 FHE=FJVJIHIT5BOD FHRAME (2010 £ 11 A)
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(c)

(d)

(e)

(2)

BRXEEBERS S URERXBEERY

Hong Ke & Hong Xeng @ T {ii°3)1| Td % SP3 » SP4 - SP6 + SP7 35 L UNMP2 TlE, HIT
SR KIG RS L OREMEMRIGERE L 12, 10,000,000 MPN/100 ml 2>, Z4LLL E& 52
FRlLiz, ThoHDI M, I TOKREIE, AEHIK ERGEIK (B3HGK) TEDL
NTNDLZEEERLTNDEFRD,

E= U 7 AWK TIZ, Mak Hiao JIl® Tt MP5 38 X O MP6 D473, T A A [E Dt
TRIKE FEHEGRR RIS B #E45:5,000 MPN/100 ml LA T, #4584 KRG A A 54: 1,000 MPN/100 ml) % i
& LT\,

BEx-VY

Hong Ke & Hong Xeng @ it « HiitB L ONZDOXJNTOT =T MEZEFE (NH:-N) OEH
EIZA) Smg/l 22549 10mg/l OFIT, 26O Tt COBME (Smg/l Kiifi) % EEl-> Tz,

NH3-N &5EW, fEEErEZE S (NOs-N) 1E, NH3-N 3@ VEBIH S 72 T 1.0 mg/l R
i T, ZOEERIIRE S Rolo, ZHUE, 4H5A75 5 Hong Ke 35 &2 U Hong Xeng @ 31|
DE=HY U THEA~TE FT DR, i+ ThholctBZEx bbb, ZO—F5T,
Mak Hiao )11 T NH;3-N DARWERNEL, FIIRICE Db D EFZ 2 b b,

U ¥ (PO&PZOWTIE, %< OHUSTHEE., 1.0 mg/l K OIRETH - 7=,
E®RE - B¥

HEROA R I (Cd) » EL(Se) » 64fiz 14 (Crf) iz, £2TOBANCEWTHRIE SN T
WRWOEERFLLT Tho 7o), oEeEOKE (He), #r (Pb). EBE (As)iE, Kk S
e, O TRIRETH Y, 7 A AEORTAKELMEL N Th o7z,

REDOIHB (I~ VY, TUT L, FAERXCTNLTNIOWNTEH, 2B R0 E &R LL
TThotze 2D, 20100 6 ALK, BEOE=21) o IxyvrELTH L
iz L7,

mRRE=42Y >y

2009 4ED 6 A LIMEIZ., MR E=% U > 21 318 (20094F 6 H. 20104F 11 A, 12 H) FEMiL
7o WIZZDOFE=FY T OME L RT,

(a)

BOD

—AIIZ, iV BOD #iEEDMEIE, Hong Ke D)1 E 7213 FHtICAZEY % LB7 (Hong
Pasak @ Ejit. LA3 (Hong Thong D&z i) . LAS (Hong Ke D fx Fiit) TEBLHI L7=, S 51T,
LB3 TI% 200 mg/l LA D BOD O KAEABLIR L7273, ZHUTBEGFKICL DD EE X
bhd, ZO—J T, LBI13%® Mak Hiao JI| TIE BOD IBEIXZ T ERm < o0y, Ziud
FICHRDEIC LD bDEEZ HND, [X2.2212 2010 FFDOHD Z 1 5 0 #7220k 0 %
eI

R+ > 5 —F >3 Tk 2-47
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(b) DO

—EIZ, @V DO EAEBLI S 7o AT, AKIRDMEZ 100m A &/ & < AR N
LTCWAOHIE EFERI LR EZ R LT D, 2O X ) 28NS BV DO EIZEY VKR T
DOREIFR2 O RNIERBEIC L DAL 2BEOMWKIZL 2R LD EELZOND, &
DO—F T, @\ BODEEBHILI=E=4% U > ZH#isTiX, X\ DO EE —ERICBIH L T

Do
209.0 4.6
s 14.3
<2.0
18.3 10.1
6.3 60
: 58 58
Hong 4.5
12.1 Hong Xeng
Hon
15.9 A 293 9
120 134 36
1.2 107
19.7 Hnann Ka 72
Hong 10.6
A Slaughter house
5.5

2.22 #EREERTE=2Y>JIZET5 BOD FRAIME (2010 £ 11 A)

3 E-ZHVUIHBRDFLHERE
EHIE =2 v 7 L RIRESE =2 ) oV OME L 2 I BT 1S 2 U FICHET 5,

e HongKe & Hong Xeng DAHRERZ O3 THUA S e KIGHEBEE S35 & Z O
Bk, 16K (EIEPEKZ DONCPEEPEK) ThHobhTwketEx b, Ll
N5, BOD OEEITHED @< el B TYH 10 mgl~35 mg/l O#FPHTH - 7=,
Z®O—J5T, Mak Hiao JIFRWVOE=F U > JHi s CEBLIAI S 4172 BOD IR, K& 7224
ZENE 72 < . 2 mg/l~3 mg/l DFPHTH - 7=,

e Hong Ke 3 L T Hong Xeng D AR Z DR DE =4 U 7 Hi i CHUHI S 4172 NH3-N 2
FEI LRy 7223, Mak Hiao JINAVOE=4 U > 7 HiUCEIHI S 772 NHe-N 21X, BOD
LR U LS ICHiERVMETH o 72,

2-48 BRI A > 5 —F 7 T
D TH



BfY ., F4 2
TrA I LR— BT > F ¥ KRB 5B

o M, NO:-NREL, FEAEDOE=XY VTHETIOMILLTTHY, =XV
HRIZ X DEEIIRE S Do T,

o W ONDOEIMEZFRNT, PO4&PIEEIL., 1.0 mg/l AR OEPHTH - 7=,
o  ETOEARE6ME). BEGHE)IX, EERFLIT2, FEFITRRETH T,

o i/ iieR (BRSS) MO OFEKIZE Y, 27 0iEE L TW\W5D LB3 o= 7 Hi5T
1. BAEFICBWTAZ U — & OKMHERZHRETDHZENEE LY,

263 TimHEK

WERI-WREA C P TEB IR F ¥ UlipEa L, TH~OEECHEKRE=F Y V5D E
FPEIZOWTEERR L TV D, LML D, BRI TESCABEDOHIRICE Y, 26 DIEHE)
TIEE A EITOI TR, LIRS T, LK N T — 2 HIEFITELNT-Zb D E 7o
/Cl/\éo

WERI-WREA P TABIOE = F v VR LEE, & T80 Inventory (ZRET D HRITIAA
LTW%, LLRRs, TH~OEECHKE=F Y U 7 EHEOBEBEMIZONTEEEHKR LTV D
HLOO, EEIZIEK, PTESCABORIRIZED ., ZALDIEENIIZE A EITTbIh Ty, LR
ST, LHBPKICPNET =46, ZEAERVRIIZSH D,

F 2.31 |2, Mak Hiao JII72 5 NN OKEIZEET D0 E I 0 a & T, BEF LGOI
ZELDEZ, TNETIC, 25D THE) Mak Hiao )N 72 B NS & & o 72 KERETIC
REREBEZRKIEL TS EEFBEZLNR, 27120, BUE, Z 0RO hiftlo T3EmX I T
REEPIED L) R TERENSED LN TEY, FFk, THEIKICTHES KERBENRET D Z
EMfEL I,

& 231 BHEIVZIHNETIBFEIGZORERR

No. | Name of Factories Existing Condition of the Factories

1 | Beer Lao Beer Lao %, That Luang fBH OFFRIZALE T 5 B —/Lof0k 2 AT 5 KM
WITEThD, BAETDHEKL HRE L ORI A A E Ot 7 AL
RR(ULERAE 77:3,500 m’/day) CALER S ju, TG BERES 2 PRSI ik ST
%o HEAKEIZA 2 AR - TRV . M %8 U Thgiikix Mak Hiao 113
HRONKEITEEST D Z LT,

2 Paper factory z'g:l:j}';_lilj:\ Beer Lao 7» ’2);“: 1.5 km ﬂ:ﬁ[ﬁ L. E”% L/7LC5":§7J< %jj&(}:ﬁ: LT 60
UL 6, BEKEIFEDTHY . 7> Mak Hiao ) D FHRAMIALE LTV
60
3 Slaughter house located in ZIKI%EHi\ That Luang {Eﬁﬂﬂ@@’fﬁ” ﬁ: % %) DanOu *‘leq ﬁ:'ﬁllﬁj_ %)o - I%Ij:] ﬁ:
Dondou Village = %ﬁl?ﬂj‘:ﬁ‘ 5 @g%ﬂ( %Eﬁ:gﬂ]j—é Ew b Z)S‘E&h”— H5ILTWVW5 7J§\ Ejﬁﬁﬂ#ﬁ:

X, By FAIZBEKITRBO biienoiz, E£i2, AT S Mak Hiao )l Dtk
SMIAEE L TV D Z &b ol

4 | Slaughter house located in | 2.4.2 i Cibi 72 X512, ATHL, HElrlAls€=2 U o 7 OFff A 1(LB3)
Nongdouang Village O EFUALE L, 270 GRS NIBERZFL L TN D, B=4 U 7R
IR D &, BTSRRI T 503, AFRA CERET 5 RKEHERMNTIZ

. AL ORAAMEHEEL, E7 L EICHAATZ & & LT,

5 | Noodle factory A%, Wattay [FFRZEEE D I H 5 Nongsanokham FPIZAZE S 5, L)
L6, AL TR TH Y BEKELMA 25D THhoT,

6 | Garment factory located in | AKX L3513, Wattay [EIFRZZHE D HFIZ & 5 Nakham FNIZALIET D, LA L7243

Nakham Village b, RLFIIIETIH TH VFKELMA 5D TH o7,
7 | Garment factory loocated | A T.-83(%, Donparlap #IND, E=% U > 7 FHAEHMA(SPININIET D, BEK
in Donparlap Village W, TIGICEE T ARSI SN TV RN 7o 7=, 72, 0l

M, A13E D Hong Pasak (ZHEREL CVB M E I MHHEBRE Lo T2,

R+ > 5 —F >3 Tk 2-49
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No. | Name of Factories Existing Condition of the Factories

g | Existing factories located 17 ® T3 Vientiene Industrial Park (2 CEEIZCE@IH TH S, b DT 3
at Vientian Industrial Park | 1%, S8R « ARELSL « U U TIRENL R 508, LEBEKITIZEAERAEL
TR,
9 | Others RO LETHO LI, . D OIEMEICERINZFEKEZHERLT 5T
PE, E= Y TSI,

264 KEFEHBITETIL

AR E = F 4 L TOKBREE& FHIE LIET 572010, A OAETEAECH R - 4
G+ AKSCRIEDZALTHIE Lo, 5B OFEHIRTEE T 5 15 IARATE 7L £ S L1z,

(1) HRKE/NSA-4 (RB) LKE

MRESR &4 2 KEEA L BOD & L, RKiitE 25T E 7 /L Ot & ET 5, BOD #E
ZRHT 2720, G TARBERMRAFIEAL S MB(AATKERR) RS E,
AR E(T5%IME. Q)& V5,

(2) ETILHIZHAANDFRER

Z OVGERHTE 7V TR 215 ANTIT. 1) ATEPEK, 2)EEIGK, 3)TIGHEK,. )& EE
K. S)HME - DD OmEIRASR & T D,

3 FrxUyJL—ay

MEOFT ¥ VT b= a 03, WKOREZRS OIS 12 AOBIRMEICEH LT T 72, i
IZRWTIE, N OREIL, FEKEPLHFOMEAKEIZFE LW D EHHEND, /. =
NHOKIL, ZDEFEAENRHFIMHEHIND LD EEILND, ZDTD, KIEHDIREIC
HboY 5729, peak factor & WO EEEHA LTz,

223 12 HE=Z Y TRA L MIBT 0720 @m0 dEz2 a9 5 a0 BHHIE & THIE
DR E T,

BOD OF v U7 L —ya it 12 ADE=Z) U I7FERL 2EERLBIREZZE L TREL
TR & B E VT To 72, 2.24 |29 912, BOD OERIE & THRIEIZ 455 7248
BN H Y, KHETHEE LT AN, FROKEEZ FHTHICETIHDOTHLEEZLN
éo
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absatsin £ T KR
10.00 30
o]
25
00 QO
1.00
— S 20 O
) % o}
£ O
T 010 | © % © o
£ o 980 g 15
% o £
)
. REET "
0.01
O Dec, 2009
——Base Line 5 o O Dec, 2009
OO Base Line
0.00
0.00 0.01 0.10 1.00 10.00 0
0 5 10 15 20 25 30
Observed (m3/s) Observed (mg/l)
B 223 REOHMESTFREDORERF M 2.24 BOD OFAEEFAEDER

(4) REBIUVFRHFRATE (2009 £)

F 232 LB 22510, APHECHEE LI KEHETT LV E W TR L7z 2009 40 %4 8 L O
HiBwARTREEZ T, Zhi, BEARBOREX, 31,485kg/day THDH, ZDRLEAFREIT,
Y TT A v I AT ERBAT D, BHOVITELE TR SN D, FORE, ERICL Y ARTE
MHIE S A, D%, HEKRICEIET D, TORERIL 2,579 kg/day TH Y | ZIUTFHAEANE
D 82%I\ZFEY T 5, F D%, Mak Hiao IO FiidmlCEET HAM &L, 220 kg/day(EiZE&ED
8.5%IZFIY) I £ THI SN D, ZHiE, Mak Hiao )12, B2 F v U HiOHLH B IIEE )
F30kmd 0 | BOPEEH0.1~0.2 m/s)IZ L 5 HIRLEHICER T2 b0 TH D EEZ 2 D,

R 232 REBIURHFHAHEE (2009 )

Pollution load (kg/day) Percentage (%)
Reaches to D/S end of Reaches to D/S 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
WA > K —F >3 T 2-51
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35,000

B Non—point

O Livestock —

30,000
\ O Industrial
\ B Commercial —

o\

A\

\
e

0 t t
Generated Reaches to the river Downstream end of
Mak hiao river

O Domestic

20,000

kg/ day

2.25 REBIVHRHFHAEE (2009 F)
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27 KEEYRE
271 BREDBMEFE

(1) WEDNAH
—RIZ . ARAEEMOTEARITE DOBEFTOKEIZIGN CTRR D20 KAEEWITKE Z27HET 55
e LTHwbND,

ARAEYFAE L, BHFHAIC X - T Mak Hiao JI|OAEY OB ZHIET H L L HiC, HEMSEL D
CIZEYEKEOBRE DT L, EMREEREEERTS2ZE 2B ET 5, ERLIZAWIEEIT,
KEE=FV T EMETDHEEHIT, KREZAEEBNBLADOEMTH2OIIEHTX 5,

(2) WHEDOFE

Mak Hiao JIIJiiEkIC 3T, 3 230, K 2.26 (277 14 FAE S 28 E L, EHFHAEHS O Bl-
B9 13, AWM EKEOEREZ ST 2720, KEDE=2Y o 7Hm L[ CHITIIRE Lz, B
INFAAH LD B10-B14 1%, THEHD & DFEK DL ST TRV E RO AW L BRI O %
HAY & L. Mak Hiao )l _EJEOMMIZERE LT,

®2.33 4AYHATHR—R

Classification | Biological survey points Correspondent water-quality Location
monitoring points
Regular BI Sp2 Downstream end of Nam Pasak
survey points (Upstream of Hong Xeng)
B2 SP3 Downstream end of Hong Pasak
B3 SP6 Downstream end of Hong Kai Keo
B4 SP7 Midstream of Hong Ke
BS MP3 The Mak Hiao River
B6 SP9 The Mak Hiao River
B7 MP4 The Mak Hiao River
B8 MP5 The Mak Hiao River
B9 MP6 The Mak Hiao River
Additional B10 - That Luang Marsh
survey points Bl1 - That Luang Marsh
B12 - That Luang Marsh
B13 - That Luang Marsh
B14 - Upstream marsh of Nam Pasak
R 1 > 5 —F > 7 T 2-53
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E T - F i KRB K 7 B 2 T iAo e L |
B14A 57
B1 B6
o o O
B2O o |§)9
B3 A B13 0
o) B8
B4
o ABI2
B5
A i1 A Additional Point
(Regular Point)
A
B10

2.26 FAEMBKROLE

BHFRA OBEE 23 2.31 ([T, CHITAAM S I E R 2 i L, BRI OV TR
M., mHZENF 1 [EOEME Lz,

& 234 HEWAEDOHEE

Dry season Rainy season Dry season
Month | Jan Feb Mar | Apr May | Jun Jul Aug | Sep Oct Nov | Dec
Year
2009 X X XX X
2010 X XX X X
Note: X: only regular survey points, XX: both regular and additional survey point

272 KE EKEAEYMDREER

(1 KERE&SE

KBNS CTe A OAERBIRRZ BT 720, KERFERBRICH LO&, FHUEOKE DRI A
B9 5, B 2.27 I3 Mak Hiao JI| I D /KE % ‘very good 7> ‘very bad‘ D 5 BE#LIZ/yHH L 72452
M ThHod, FEVREMSUTEIT 2 EEOKEHEELIIR 228D LB TH D,

(a) g7 (B2, B3, B4): Very bad

B2, B3, B4 M@ J 2=V 7 ERHHKEN) OKEX, FREIGE N IEFIC
HeA TGS, FHE T S -2 0 BOD X 10mg/l % EAl-> Tk Y (K 2.28) . #BiHE

2-54 A 25— T2 2 S
D THH



By ] Z 7R EF
TrA I LR— B F ¥ TR K ZFFEE

KEEN O KE A 9 S DB O FEHTIHA K 20mg/l IZE L TWD (K2.29) ., £D7=HK
H Mk A very bad IZ0FE L7z, —77, BOD & %% (NH;-N) OEEIE, m#lcixdEL C
W5,

(b) Mak Hiao JIIiE~T#i (B6, B7, B8, B9): bad->fair>good->very good
Mak Hiao JI[O#fii (B6, B7, B8, B9) Tk, FfflZ &35 L T 8mg/l Al & itk b L
TRV BOD 2R LT e, & <, KEIE FA~m 912 E RAFZRIRIBIZZ(EL TR Y
(F5#% 13 _bad>_fair'>_good* & Z84k) . {1 ™ B9 Ti% BOD i% 3mg/l A £ T F LTV
(B %1 E very good 1243 5H)

(c) TH#FHER (B1, B5): good

Bl. B5 M@ T A BT, TS OBEKDRELZ T T RWnW=H, KE
LRI/ IRREL 7p o TN D, BOD E %% (NH;-N) ORI Ttk S IRIEFRERETH -7,

(d) EmFAEHSR (B10-B14)
That Luang 1231 % & #eiB INFAA HS (B10-B14) TIIKEREEZIT > TR, W

(20104F 8 A) L] (2010 4 11 A) 1245 1[H], NH3-N OREZHE Lz, ERE2HRD L.
ZF#E (NH;-N) OREIXELS, BIHRKETHoT-,

Mak Hiao River

©B12
B5
Mekong That Luang Marsh Water quality level
River © 1 Very good
B11 Good

=7 Fair

Bad
© N oy bad
B10

@ Biological survey points
= 2. 27 Mak Hiao JIIFEist /K E R ERE
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FAZEF Ry

EL 2 F v KR 2 7 2 FrA T L F
L [BOD]
Rainy Dry Rainy Rainy
Season  Season Season Season
12 4 —i— B2
—&—B3 }VEW
10 4 bad
—e—B4
% %; g | —-t=- B6 :I— Bad
:;', £ -5-B7 ]. c
air
) Z 6 --3¢-- B8
T
= 2l —-i--B1 Good
8mg/L. -=%=--B5
Very
2 ......... Bg }good
0
B 228 HHASH-KEOFHEH
35 4
Rainy Dry Rainy
30 - Season Season  Season
3
£
=Y
2
@ Average
l Standard
Deviation
Calculated from the results at water
e quality survey points: MP1, MP2, SP1, SP3
v 38 2 z 3 (B2), SP4, SP5, SP6 (B3), SP7 (B4) and SPS.
3 Z0 w = =z
2009 2010
2.29  #FmHkKEED BOD FHEDEHES
2 R =

2302, 8 EIOFMA IR THF A A TEIR SN RIAORIE Z /8. KE A _very bad*IZ
SIS (B2, B3, B4) T, ABHOREEIIMOMSITIANH LN RpoT, &
B2, ZOxY 7 TIEMOHRIZ A, (GBI O £ R D 5 FIG 0 E -T2,

TR D V5 BIIERELS OF L, I 2@Emcdh -7 (K 2.31) , 2Ok
Fix, RENIIERIN & APRICAE D~ KB OUEIZ L0 | TN O A BB IT— R
g SN, ENA-S> CTECAERETELZ 2R LTCW5, BOD & iGEIMHER LA OFE D
BIfR %2 #CH. BOD BMEWHIS I N EL o T D Z ERbid (K2.32) .
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O Torelant species

Number of fish species
N
o

5 4 ] The other species
Tolerant species:

Guppy and Mosquitofish
Bl B5 B2 B3 B4 B6 B7 B8 B9

Very bad

Classification

<-Upstream [Urban area] Downstr eam—>

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

B 230 S8EHOMETHEIN-AFOLEHK

4
D0 Rainy season Rainy season
8 8 3 N ,1\
o Q IN\ I
w9 KA Dry season |
% <S5 £a\ 2y I = = = B2 (Hong Pasak)
= © 7,0\ N 25,
Y— E /. « N\ 4 3 .
o = ‘Y \ »#/ M = = B3(Hong KaiKeo)
[e) \
521 g NA D
o 8 S W NS ==&=-- B4 (Hong Ke
2a N RN S (Hong Ke)
(S} N
; =< 0 K& = o~ A
) —
o = oco o >
[ = [OR K] =) [e)
wS AW < =z
2009 2010

2.31  THEHICETSERMEE (T VE— DT V) UNDRTER

4
o o [0B2 (Hong Pasak)
IR} ]
o S 3 O—A A B3 (Hong Kai Keo)
o Q
w2 O B4 (Hong Ke)
< £
(%]
= (O oY)
:: E 2 N~ Data combination of
o o Fish Species - BOD:
o+ July 2009 - June 2009,
o B 1 o = Dec.2009 - Dec.2009,
€ @ Feb.2010 - Feb.2010,
2 < Aug.2010 - July 2010,

o A = Nov.2010 - Nov.2010.
0 pay AHA () I i
0 10 20 30 40
BOD (mg/L)

B 2.32 BOD &EAMMEELUN DRIERDOE R
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b 2
E T - F i KRB K 7 B 2 ZrA I b= b

3 EXEEY

BEINT-EABYOFEEK EBEEALX 233 1OrT, EAEBIL, SHEOKEIZSE D TR
RAHEOAEBNHER ST,

_very bad i SN AKEDO=T Y T (B2-B4) Tix, Z&ED diprtera $hift (AU 71 715'77'?\
F a3 UNx) & oligochaeta (I I X%H) BREI N, WEBETHD <‘i % < OHE T
gastropoda (& H) & bivalvia (ZfH) BNMESHLTED, gastropoda WEAREIT R L CIa VO EiFE
WA L TWDOIZxE L, A HIT ‘good* & ‘very good* D 7K E [k %EF‘?‘Z){EI"? Iholz, F
72. b E/Z (otherinsects [Z47%H) 723, ‘very good DRERL T 5D B9 THE L L T iz,

Bl B5 B2 B3 B4 B6 B7 BS B9 . {Bl0BIIBI2BI3BI4

>
< >000 O Gastropoda (snail) —
4500 Bivalvia (mussel and clam) RegU'lar Sur,vey Addltlonal.
4000 [ Crustacea (shrimp and crab) Points | Survey Points

B Oligochaeta (earth worm)
B Diptera

@ Other insects

O Others

3500
3000
2500
2000
1500
1000

500

Number of Individuals (/0.25m2

250

= 200
1S
wn
N 150
4
80
£ 100
D
(l.)
% 50
(]
=
0
Eatre- . Good . | Very gpod
<-Upstream [Urban area] Downstream->
Notes 1) Additional survey points were explored only in July and February, 2010.
2) B9 was not explored in July 2010 due to high water level.
2.33 BEESh=-ELEBYOBEHEEEE
4 & Y

FEW) OFEFUI A MR & BREMR L TR 5T, ‘very bad lZ/pH S N7z AKEDO= Y 7 THLEL OFf
DREFR S Te, — IS, KRAEMWEDITAEBRREIC X > THIEMEY (floating species) . fHKIEY)
(emerged species) . VL/KHEY) (submerged species) . #%iZJAEY) (marginal species) @ 4 D254
b (X2.34) . Ziucke EMEORE (terrestrial species) & 172 5 DO HEICHEV, EHIHA
i T AL E TITHERR é nrefE L, pFRoEBAR 235 o Lo, [ EEORE
(terrestrial species) % FR < KAEMM T TAHATEH, T Y 7 Tl < OFEMFENfER I LT
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= ., 542
T I L— b E L > F kB N R

v KBGO D TR STV D Z & 2R LT e, AKAEFEM OARLIE DR 13
iﬁé @7k$$%®$§f/%k BT, HEMT Y T ORKENUHESND Z EITE->T, KEHIZ
HERRBEENER TE L LR DWREMZ RLTWD EEZbND,

Category I:  Floating species
Category II: Emerged species
Category III: Submerged species
Category IV: Marginal species

v
I Category V: Terrestrial species

I

2.34 HEVDEBTHEIZLILSRS

O Terrestrial (V)

Marginal (IV)

B Submerged (l1l)

B Emerged (Il)
: i : é_‘ M@ Floating (1)
Bl B5 B2 B3 B4 B6 B7 B8 B9

e GoddIVeryI
good

Number of plant species

Water Quality
Classification

“lpztream [Urban areal Downstream->

Surey frequency: Eight times excepting B9. B9 was not explored in July 2009 due to high water level.

2.35 EHREMRICETIETHEINICHT-EYDOEK

273 EMIERDER

TG RIS TR, A RATIIKEIDS L TOm L TR Y, Bz, H DN I good
F 7213 very good  D/KE FER: CHERR S T=DIZx L, fhdFE X very bad*®O =V 7 IZHEH LT,
ZHOLESDMORY Z2h &1, R 235 [ THAHIEEAME LTRELL, ZALITME 3 7
N—7" (F-1, F-11, F-II) | JEA&EY 3 7 v—7" (B-1, B-1I, B-II) Dt 6 2D 7 /L—7 ThEpk &
Bo KT N—TDEET D KE O AR 2.36 1277,

_very bad‘ D/KEREMIZHIL T D it U 73 IGEMEA TR Y | MRS 5T

Ao EIGEIMERE (F-1, B-I) OATHY | toMITAELNEL > TnD, F11IZ iﬁéhﬁ_ﬁ/
t'— (Guppy) & W &Y (Mosquitoﬂsh) %, KV RBGBRKETHLAELMETHLN, (HELE
KEDOT Y TIZEFTLMERICH D, B I1E, —RICAMATEICARRRETH 522 I, e
Fa UNRTOHHR TR ENTND

‘bad® & “fair IC 3 FH SN2 K 0 BAF/KEREARIL, 7y =X v LA OB THRESNLS
(F-ID , £ oiZix, F¥a ¥ (loach) . % /7R YU 7 A (climbing perch), 7 ¢ 7 E7 (tilapia)
EOKFELEEHRELEEND, 2O T TIIE OBXHOENPHRIND N, KEZHE

BT DIEAIPIIA SN CBE HITRVIKEHIZ M T 5)

IR 1 > 5 —F 2 5 FIL 2-59
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Ex > F ¥ KRB K R

L2

FTZrAL T L —

_good*, ‘very good‘ D/K'ERERL TIZ,

KEEHERBREOEMN L 20 WAKREDOYI Y |
Ty yva, TR UFXOMER ENEEAEICEEND (FID) . £72. fH,

D Te & DA HIEAB D good DB RER AR T D (B-1I), ‘very good DKE ML Tix, fill
DK HEREE BT NEEERE L 72 D (B-11D),

® 2.3 BEShEICKSKEDHEFRER
Water quality level | Very good
>10 mg/l * 4-8 mg/1 4-8mg/1 2-5mg/l 2-3mg/1
>3mg/1 1-9mg/1 1-8mg/1 <3mg/l <2mg/1
Low
Survey points | B2,B3,B4 B6 B7 B1,B5,B8 B9
Group
F1 < >Sr-—-—--F---- F——->
Fish F-1I & —
F-TII & >
Benthic B 2 S
invertebrates Bl
B-I11 A ——
Note: *Dry season.
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= 2.36

KEDEMIER

QVZ 2;?;}1 General Condition Indicator Species
Ver
Guppy Mosquitofish
Guppy and
Mosquitofish
[B-I]
BOD >10mg/1, NH;-N>3mg/I Bloodworm Mosquito
Smelly black colored mud with (Chironomus tentans)
rubbish. Bloodworm Moth fly
(Procladius sp.) (Psychoda
e e
Loach (Acanthopsoides
delphax)*
. . Mekong flying barb
Barb (Puntius brevis) Croaking gourami
BOD 4-8mg/l, NH;-N 1-9mg/1 Rasbora
Turbid yellowish water. . o (Rashora
A little muddy sediment. Climbing perch Nile tilapia
Good [B-1I] [F-111]
Mussel
(Ensidens
ingallsianus
Catfish (Mystus atrifasciatus)
Clam
(Corbicula sp.)
BOD 2-5mg/l, NH;-N <3mg/1 .
Turbid water without pollution. (Cetaich (ABILS WSl
Riverbed consists of clean soil. Water scorpion  Dragonfly
Cercotmetus sp.) (Epicordulia/sp.) _
Very [B-111]
good
Malayan leaffish
Mussel
(Anodonta Cygnea) Freshwater garﬁsh
Caddis fly
(Macrostemum sp.) Butter catfish
BOD 2-3mg/l, NH;-N <2mg/1
Water flows washing the riverbed
which consists of gravels. Pleeask @l
(Cheumatopsych peltiti.)

Source of the photo with *

Moth fly (Psychoda alternate )http://hydrobiology-bg.com/ and http://entoplp.okstate.edu/ddd/insects/mothfly.htm

Loach (Acanthopsoides delphax)

http://www.fishbase.org/

ERLET A > 5 —F > 7 T
W THH
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274 KEEYD b HT-KEBHIR

AL &> TH B M2 > 72 Mak Hiao JIHISOKAEAMA BIRDLUC IS & | KEOUEHIEZ
’ET D,

(1 HhgT U7 @dEKE): B4R BOD <8-12me/l

Hong Xeng, Hong Ke & ZAUZHEH T 280 TiHKIEN ClE, KEHEO -8, {5ETMTED H 5 R
DN AU A, AU 7T 8 NMAERICARIR A ERE . KEAYOLE BB ESMRICH
Iz o T D, — I, ASTHHKEE 2t B & TIICIXSERARFEDHER I N TND Z LD,
HHHEAK BN OKE 2 EFS T & F%D L~yuicE T S, Al CBEittom A
W BREATERT D Z LR AREL 72 0 | FIROAEMEEON LiIcb o7’ D EMifFs 5,
L. FHED BOD 1ZE< &b 8mgl THh D7, HHHAKKICHIT 22 E LVWWKESEREE L
LT 8mgl ##ET 25 (K236 0asl)

— . WP OB O BOD IFFFICHINIIERICE <. AKEFRAEHA 9 MR D5
20mg/l IZELTWD, ZD7d, BHIZOWTITEHIZ 8mg/l O BEZZEM T 5 DITES T,
MO BENLETH S, HTHPEAKEEO BOD X, WIIEARIC L - TIEAMELS 72 b . Zhic
PEWTHAERL LI O AR B L CE T—RICERT D Z ERMR SN TWD, £ 2T, mific
BUF2YmEOBEEL LT, WPEFEI%D BOD #HIET 2L &L, ZRETO 2 HORMOFAE
THIE L7z BOD “FEA VTS 12mg/l Z FEloTWeZ &b, HEEfES LT BODI2mg/l
ZIRETD (X236 D bBH)

(2) Mak Hiao JlIRiE. That Luang ig#t: B BOD <8mg/1

That Luang {ii: H1 % 5 ¢» Mak Hiao JI| A O /K'E X, Hong Xeng, Hong Ke Dyt AHSE L ZFR X |
TG MERE LA D AL FED AR B ATRE 2 L~LCHERF ST 0 . BLIRD BOD 1IH< &b 8mg/l
Thb, =L, T T[N (B6) oW TIThi#» S OFAICKERT S &b bih
ROHMMNBIZE S, DO HIK< 2o THY |, LT LHAEMIC & o THRBERRI & IXW 2 700,
Fo. b L. ZOFEEHHEHN O OAMBHEED 2 VIR T IV, FERIICAERRENEL L,
BAEOHES T PEAKEEN & RERD Y LD ok bal s b, o7z, Blko
Smg/l ZHEFFHAR & LS, HEERWVEHRZITI ZENEEND,

(3) Mak Hiao JIIFFi CrAIAEE) : B BOD <5mg/l

Mak Hiao I3/ 13T < OKE M A B LT BOD 5mg/l LLFEREFTHY, KEFHEEZIZL
D ETDHEERAEYRENPHEGRINTWD, BED L ZABILOIER E LB LT, 4% L
WHEFF N EEN D,

2.37 (2. Mak Hiao JI[yiilk D /K Gk #E HAE %2~
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R FF4RE

77 A S - A B F o AR
35 - 357
Rainy Dry Rainy Rainy Dry Rainy
30 - Season  Season Season 30 - Season  Season  Season
=]
25 - Urbanarea !éb
—&—B2 -
—_ Very [a)
$ 20 - —t—Bs} bad Q 3
£ —@— B4
8 15 - The oth
eotherarea
@ - BG}- Bad 12mgL§
8mg/L10 ! . '9-37} Fair
b/'~. _IV\Z. \/ ,/ZJ ==X%=-B8 B Average
5 ﬂ’-—:;ﬁ‘?;) \.\ P4 eepeeBl Good
:\éiziii‘ﬁ!ﬁr}'ﬁam—:‘:fﬁ 0 Tl Standard
0 e RS S o L peation
2 388 Z 3 ™% goo s 28e 3 2
3 == = - = 2009 2010
2009 2010
a. SEWHAM SO BOD & b. ATHEAKRBEAOKETA 9 HiH D
ZE LWV A (8mg/L) BOD & 4@ HAZE (12mg/L)
2.36  BOD BRAMEL M KEBDKEBEE
Urban area Down-most stretch of Mak Hiao River
(Urban Drainage System) (Near Rivermouth)
BOD <8-12 mg/L ot ~\ BOD <5mg/L
©B12 1 Water quality level
1 [ Very good
Mekong " That Luang Marsh I Good
River 1© 1 Fair
1 B11 1 Bad
| | Very bad
:@ : @ Biological survey points
80 _ _ ____.~
Middle stretch of Mak Hiao River
including That Luang marsh
BOD <8mg/L
B 2. 37 Mak Hiao JIliEigi DK EH k= B 4% (BOD)
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28 KBTDI 2> oA DKEFIENRDEREE

281 BREREEDEH

T v CTNOKEEIL, AU NKEE TH D 72O AR K O EEN AL LY, RO
A IGIEDOHERE, KEHEENEZ > TWD, ZibORUIT, HEARLESEER OFRE 72 5 N
a3 =2=7 ¢ (Commnunity Based Sanitation: CBS) %2 X 2 /KE &< R 2@ EAT 5
LT, HESNDBDEEALND,

AKEENIZHERE L7 B, RO KBE TR OND X 91227 7o %A (Ipomoea aquatica Forsk)
HOHBRMEDEBRRE L 2o TWD, TNHLOEKMEAIT, Z2< OEOKIRIZBNT, HDHE
FEDOKEDEAIRN DD L) WMERDH Y | KENIZEIT 2 HIRREAIZ L D3R 2 3R
ICHRGET 2 2 &k, PEKALBERGER OBEA L L i T ¥ VT COKEREDOERBRN 2T 7' 0
—FL LT, BEROHDHZLLEE X5,

—WRHIT, REAIZ XD ERAKE O E LTI, 1) B - I8 R OEE I X 5 FilEE
(SSYDA . 2) MEMIRIZ L Bt WEfRIED Y > (P) . BHEN)) OWIL, 3) fEAIf 5T 5
A X DEEDOSBROBENM O TND, L LN, EEOKET, Z7u A
DKEEAI R EZ ERICHRFELZBNTIE L ALV EEZOND, ZOZ DL, ROL D7
NEZHRET D701, BlEd & 2R A 1T 572,

o KEBOW ONDXEITOMA (Fricr vy ot A) 1K D KEHLIR

o HHA (FRlZZ Uit A) 1K DKE DA

282 KEFEHROFNRBRLEZDER

(1 BHAREBO7I0—F

B EBRIT 2010 4E 8 H 2 H 226 8 A 6 HIZ/HT T T o 70, ERY A T, BHEEERRICES
SHKEDRBE N o oA OB A E 2, LTFOHEE LY Hon Pasak @ Tl T 2 i
X 38 L2 (X 2.38),

SRV A NI ROLE L 725 R TRE LT,

. T A BIREPIZ T o TR FICB R L TWb 2 L

o KBEA~DHAKDTHEAN LI D WX TH 5 Z &

o  HMRMRIZIROKETH Y, KEDOIRIZ L DHEN VW EEZBND I &
T A ENAEF T D KO ENE N O RX O G AL &R 0% 2 HiS T, A E
D ORI T SS EO/NKEEHZHE Lz, GHEHX BIlZHoWTIiX, HEMOFEIC L 5E N

B3 5728, XEY 2iTb/enwZ e Lz, ) S DA A=V EBR 2.5 (77, 2l
Mz . WEEEHT A7 OITKE. FEZRIE LT,
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HIX A
- B&K100m 0XH
=R H.P.6
HRHR R 5N 5
A, B1, B2, C1,C2 @ 5 #1535
EFA)

O HiX B
- E &K 50m X

B R X
HEREWI S L v
D. EO2HENEEND

JLA:

KEmEss: @

w o Emx . ©
HEKDIANRZUDNHEAL | e

F 2.38 FSREEREHR

@ @
@ @
WIER Y B NER Y

FER 2.5 BHHRAEBROIA—

(2) 9P BAICEBKEREAD=XL

BpoLFEER L BT DB R A E 2D L. 2 U U AT K DKEHILD A T = X LIZON
T. UToZetnEzons,
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(a) SS mFL

BAFERZE L T, RO K H 72 SSOREDERNHIATE S EEZ NS,
1) KPP TIROENEEFETHZ LT, ENEDT 5,
2) X LIROJEME & REEh I LY SS AT B,

3) KA OIRSLEIWAEM N AERT T2 Z LT, WMAEMEBESL L Z OED SS Z it
60

BE26I1C. 72U ADIROKBKETOLD FKEARI->T-7) EERNEROLD (H
) OFEZRT, KEETIIRIZ SS DEINTWZAREEEZ RIBEL TS EEZE X BND,

(b) MEEEROED

ERNEROMRAEEZAD &, KB TOEBEEROWINEIImD THRnEEZ LD,
IO END, KEETEMREERNBD LIZFRIT, BBIEOAEM B LIZZ LickD
EEZDN, ZOMEYEDO AR DR BOD OFAIZHF LG L TWEbDEEZLLND,

BORE (FHNEER) BORER (ERARER)
FHER2.6 U9 914 DRDKR

(c) BOD miE4
BOD DI/ E IR A Ol - IEREIC K2 b D LB BND,

283 D001 DKEFEHRIZOVTOEER

(1) 292 BAICLBKEREAD=XL

RAEEBR L OGRER R LD . KBENOKEIZZ v AL bRIcky, HHBREET
LESNTND Z & DR SLTZ, Hong Pasak/KEIZH T 2 LD A A=V R OA B =X L %K
2.39( 22 7R, Hong Pasak/K i DHEATRZIBIT 57 7 v A1 K2 KEOEALZh R,
FIIRE A Y & & TSSO IBOD K VDEZDOWDIZL DL ZANKENEEZ LN
%,
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B, BERE. EREFOD
A BSDRME

MAEMEIZ & 5 SS DRE. HRNOHE

(0. 194kg/d/m?)

/

EROBAR (0. 1~0. 2mg/ | /m’) FOEDED (12, 5om/s~ 150m/s)
1) LDl <0. 01me/ | /m2 PSR e
) DRI ( mg/ | /m?) s 52 . 0

B RRROMIE,  OMER DN KR RIC £ 2RI,
2.39 IOV YAITEZKAFEAD=ZLDEKE

(2 I o9/ DKEREEYME LTOES

BET 2R E 7 A AENRFOWMMOEMFZ~DOe TV v IiERZESEZDE, 77y YA
IZLLF O R CHEAIZ L D2 KEEBICE L TWD EE LD,

o oI VAL, BEMNDZERLIRET L0, BEEHICE DLV ROELE N D72
W, 727l EFBICKRBETH LA, MHICKRESRETAHEFITAL TV,

o I UL UY AL, ERER COWEMKRE KA ICEHEN_TAEFTT L0, WllE &Z#o
IKEOEACIZKHETE 5, VIV /7 A bSO IR % 55 2 1 X KRR &K L,
FEANCTLE D AlREMER H 5,

. T AR, TAATIHKEOE EZIIABMOERICFIHI N TWS Z b, flY
DM OFFRMED 8 5,
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(3)  KEHEBICELEDDOERBDOIRE

KEERICAET T 2MWITL < OREAMOERSG L 00 Z L WE STV D, FlAIEK2.401%
RO IA T ERBOERRELBR LD THY . ZOFRRD L AKEOHWITHIADO LR &
LTHEEL TS Z LA D,

1001

/

HAA R (AR DY) ar ) — MR
Hidlt : ARRC activity report 2004

B 2.4 EEOIITEABEOERHOLE

F 72, Hong Pasak K TH 7 7 P AL OBEENMIE L T DERHEGER S NTIE,
FED b U RN KBENOREAEFHNTIRITL T D EN/ERINTEBY . AESRE, PR
DAERBREL LTHEELTWS EEX NS (BE2TEH) |

EREMAGRLEIOO Y1 DR A Y
FHE 27 2RERVIFAENEERE
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