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2009 “FE LV EMiTHZEE LTS, UL, £F T A7 OmlE KRR 0HEm 2, F
A AUOFWIRIZ ED X D INTREICE 3T 200, FRloay, T4 iz @i L <A il ~EK
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2. FHEOWE

(1)  Luang-Pao-Chi(LPC)ME /K # 3£ 0 F= 7o EE 2 34 ek 1324 9] 180 7 7 1 (30 1 ha) & EHHEI S AL Tz
A3, 4 [a] ADCA FHFEIZFE S < AKFIFHEOEME OVKEIRF. RID & OWHiEO R, Mun JIFEEE S
EOI-HEIT TR T L 9 2,450,000 7 A (K140 5 ha) (ML, F L BRFEEOBEWEZEC
D EHEEESNTND, 723, Z OB 2K EITNS 27 (EmS, %#] 19 (Zm®

46 (EmM3TH 5,
R (rai) ()
1. Huai Luang jif 200,000 90,000
2. Pao fir/KHh A 400,000 250,000
3. Chi JIlf Rk 500,000 230,000
4. Chi JIl /e itk 400,000 180,000
5. Mun JII /2505 250,000 115,000
6.  Mun A Sk 700,000 315,000
il 2,450,000 1,180,000
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XA B, EZKERZE B2 2008 4 6 H 7 4 A[E D Nam Ngum J1| X 0 #AL & A~k
L. BALZ A PREOKA R 2R 2 RKIFEOF M A & = 0—H Atk 2 BEO
Huai Luang-Lam Pao-Chi & /K F3 D i 2 KINEIRERBE4 (Ministry of Natural Resources and
Environment, MONRE) (ZFT/E 3 % K& )R (Department of Water Resources, DWR) 73 it
DX OE LI,

Z OB K FZE TN AT R AZE (Ministry of Agriculture and Cooperative, MOAC) |2 )&
35 E=MEWT (Royal Irrigation Department, RID) 7% ADCA OF it 1% 5217, a4, #Hib
AHEL TEFETHLIN, AFETEMREDOHA TR, UTOXLI RAMEZR -7
EFDOMEGA 7r v =7 hEWHBLALY DWR2ZARID & LTHEET 5 2 Lic/e o7
EoThs,
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D EMTERNIH Z SHAL S A BROEM - Frigm ExzM5 2 & BIS)IR0WE
OfaEE, KEMEYOERBMGELZXD = &
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ITHD,
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2. Mun iR D8R

(1) Mun Hjiis O (

AL O i)

LPC J% T Nam Ngum Kk ZF T & % Mun Sttt « B e L 0 Bt LT Mun £
\ZHi7-1 % Lam Sieo-Yai, Lam Phlaphla, Lam Tao 32 il & 45 F12##i7- 4> % Lam Chi, Huai Thap
Than, Huai Samran, Huai Tha il C %, % Ok mE % 18,500 km®> T, Z? 9 % 13,000
km? (K9 70%) 737 140m LU FICH#7- 1 . LPC, Nam Ngum iE/K(Z L % B %8l AE i &

HeE S5,

(2) Pt KB PR

RS S M ORI OB RIS 38 1T % H B B2 DWR KO8 RID 726 OYUER

BHo kv L wartER210@Y THD,

®21  Mun RO K UAED A BT R
Unit: MCM
Tributary Basin and CA Wet Season Dry Season o
Station at Main River (km? | Jun Jul Aug | Sep | Oct | Nov tiLtJ:I Dec | Jan Feb | Mar | Apr | May :;Ltjetl)l o
1. Tributary Basin
Lam Sieo Yai 3,500 30 60 128 248 139 33 638 6 1 1 1 1 2 12| 650
Lam Phlaphla 1,100 8 21 34 50 57 15 185, 7 4 3 2 1 1 18 203
Lam Tao 850 4 14 23 52 32 8 133 1 0 0 0 0 1 2 135
Lam Chi 4,600 25 66 121 308 333 79 932 16 4 2 1 1 4 28| 960
Huai Thap Than 3,500 20 54 114 310 290 76 864 19 2 1 1 1 3 27| 891
Huai Samran 3,400 33 60 115 262 344 107 921 16 2 1 1 3 5 28 949
Huai Tha 1,550 20 27 68 139 132 52 438 9 3 2 2 1 3 20| 458
2. Station along Mun Main River
Chumphoi Buri (MN8) 28,400 70 145 148 325 513 405| 1,606 155 20 6 4 3 14 202| 1,808
Tha Toom (MN7) 34,400 112 253 307 689 960 644| 2,965 217 29 9 5 5 20 285|| 3,250
Rasi Salai (MN10) 44,600 189 453 615| 1,322| 1,736| 1,042| 5,357 282 36 13 8 9 40 388|| 5,745
Ubon (MN14A) 104,000 997 1,790| 2,823| 4,748| 5,015| 2,355|17,728 689 243 182 207 226 409| 1,956([19,684

Mun FRIEE EIZ 203D KFRT K & AR S, ZF ORFKIT BRI o E A 4 1
FIHEND DT, Fiiko MN7 <> MN10 BLHLS ORI HE IS L <A Zewny, FFIC 1-4 A
DVEK AT ENFE E 720,

Mun SR 1326 < O - ANBUBERT K Z 0D B V) | RO EZFIH L T o720,

R O BIIABLRERMR D T 720, Aift, St e bRITEE

H OB REOK) 60% 77T K & A2ffit i iz 7= LTV 5,

iEAZA L, FFZ 9-10
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RID DEFHIES < Mun Stk RHtimfg, BEREEEITR 2-2 107780 TH D,

& 2-2  Mun Hiiigo B R K OVERE

. . Farm Area Irrigation Area Irrigation
Tributary Basin R 3 — =
(10° rai) | (10°ha) | (10°rai) [ (10° ha) | Rate (%)
Lam Sieo Yai 1,870 299.2 105 16.8 5.6
Lam Phlaphla 660 105.6 25 4.0 3.8
Lam Tao 460 73.6 30 4.8 6.5
Lam Chi 2,380 380.8 230 36.8 9.7
Huai Thap Than 1,810 289.6 130 20.8 7.2
Huai Samran 1,910 305.6 230 36.8 12.0
Huai Tha 560 89.6 80 12.8 14.3
Total @D 9,650| 1,544.0 830 132.8 8.6
Whole Mun Basin Q) 32,310] 5,169.6 3,660 585.6 11.3
0/ 30 30 23 23 -

Mun FRiicisk o FEH RIS (X 965 /77 A (154 J7 ha) T, Ziuid Mun Jiili 4 i f& o 30%
WA T %, 965 )7 7 A D 5 LR HFEIL 83 )7 7 4 (13.3 )7 ha) CHERERIIMHED T 8.6% &
Digv, U CHHOHERIISE L 72 <, 1%L T & Wbl TWnb, FftkiE Mun @ ki,
TR AR TR AE S D 72 < L HAL S A O CREEAFENME . ARER O S ik
EEINTWD, ZOHik 965 177 A @ 5 H LPC < Nam Ngum & /K12 XV #ERERTRE & b
U5 HE AR ) 140m LA T o #itlsk © 2 O xR FE 129 600 177 A (100 )7 ha) & HEE S,

3. LPCEKFZEIZKD Nun iR DERERERRITE

3.1 LPCEKEZ(ZKDChiJIIDERAFIAKENDEM

(1) Lower Chi JIl D

Chi JII Fifit#ki2 1% Ubolrattana & Lam Pao &\ 9 KEFKZ L 013H D . T ORpKEIZENZE
22 m?, 20 mPIcE L, Chi JIIOMMGEE = ha—/L LR LEHIcE < o
R L, ZAUL T NongWai (25 777 4) J O LamPao (30 57 1) @ EHIZHEREH]
KIZHIH S5 & IR Chi ozl E SIS TETWD, ChiJlloFE=a L fr—/L
AL MBI LBEOAMNKEEZELDDHLERILIDELY THD,
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ChiJllay b—niRA > O A JEHHRE

Unit: MCM
) CA Wet Season Dry Season
Control Point (km?) Jun Jul Aug Sep Oct Nov t?) iJ:I Dec Jan Feb Mar Apr May ,2 E[j:l Total

Ban Tha Phra, E16A 13,171 74 95 143 449 801 262| 1,824 42 17 10 7 9 37 122|| 1,946
Ubolrattana Inflow 12,000 205 168 293 785 578 138 2,167 26 20 20 25 35 105 231} 2,398
Ubolrattana Outflow 12,000 174 193 189 256 309 160( 1,281 77 102 101 123 133 122 658|| 1,939
Ban Tha Khongyang, E8A| 30,764 270 329 409 730 923 468| 3,129 138 81 74 93 120 185 691) 3,820
Lam Pao Inflow 5,960 192 275 540 641 229 55 1,932 16 11 12 11 17 66 133|| 2,065
Lam Pao Outflow 5,960 92 173 256 381 256 108| 1,266 75 94 103 117 97 88 574] 1,840
Ban Thakhrai, E18A 41,594 414 583 826| 1,351| 1,748 744| 5,666 214 130 126 157 188 273| 1,088| 6,754
Mahachanchai, E20A 47,818 453 748| 1,133| 1,833| 1,886 921| 6,974 256 129 119 145 175 253| 1,077|[ 8,051

E16A |Z Ubolrattana J ¥ O it &25 A 5 Rii> Upper Chi il o & <. EH MR EIT
1818 m® L LA, LR EE 1248 m® & L < 72y, Upper Chi Bitisil < (3 R 37 &
ZHr % IR 92 KT KA 20O T, 2O XL 9 Z2FH LI Wiz R
LTW5s,

Ubolrattana % 2 1% Chi JI1 0> K33 Nam Pong JIWZ 38, #EREO B CRZRER ST
HLEMZ LT, ZORITKER, AITKREITZZR 226 (8 m’, 176 8 m® & K&
Vo LU, EKEDRTKMIEARIZFE 10 5 m® &7 <. —HEuKEITITH 40 15
m® L %<, FEICEVELWEBZRTIED, ED XS R —L Tkt A ER T
FOPMUATND, fE- T, Bk E » O EIT 6.6 (5 m® L ARETKED 37%
L7, DWR K UNRID L 0 BkosE ek #ic L v | wliioi &% 10 8 m* I
TE WD OMEHZ ADCA (2R Bz,

Ubolrattana {77k 2> & O FGit Bl Nt AS 72 4 5 Nong Wai I X (1 7559 41,000 ha)
(R & 7=, Nam Pong Ziftisi=<> it Chi JI1 @ Side Flow % £ 8 C E8A B silZ
L. ZOWMEIINS 31 m’, w8 7(5 m’, # 38{E m’ IcHnd %,

Lam Pao # 21 Chi JIlO K32 Lam Pao JINZHEM (O B TEHA S TR Y . 20k
JrkE, AR EIZENZEH 1515 (8 m®, 1065 m* Th 5, LiL, HrkiiA
IR 2018 m3, PKAEITIE 3548 mP & K& < AR R 10.65 (& m? Tiitk
Mz kbar br— L HEET, 89 HITIFHKIE L W ORE 250k L Y Pao Mtk
Chi JITAVMEE % AR IE 22T TV D, — FBKEICITAETE 128 m* I2E481 5 7=
. Bk LoD BE ) B B4R 5.7 mP T D 5 HERATE Pao HEREHEX. (50,000 ha)
235 M FHEND DT, Chi Il ~DHRET 2/ mIZibE > TV 5,

Ubolrattana 2 " Lam Pao Ok b —u i kv . BUE Chi )l FiicBiT 5%
WL 108 m* 2L TWA, L L, BHOKEER KXW 1-4 A OFEITH
5-6 {5 m® T, Z 4L Chi M OMEREE £ A2 YLK T DI2IT 4 TRV,




(2) LPCE/KFFEDOHE

LPC &k w213 Chi JI1 Dtk BE & Sz IR &2 00 L. Chi J1tsk OFERE R 3E 2 fk
THHMUTREESNZHDT, 2> TCADCA I VIREINT-FENEEZRD AL E2—
LTCBAEPreF/SLAR—hE LTELDHTHD, ELTHABMIZOLAR— MIHESEH
KEFOHM, ELeWHEHEL WD, TOMEZLLTO LB,

o Lam Pao B/kitho/k(z % 2.0m Eif, KBrkEZ 198 & m°. ATk E% 153 F m’
&L, WOKHREIRE DA RE <35 Lk, WlIgRREABMT 5, Lol APKkED
BRICH L, I AER D722 T, Khong Basin @ Huai Luang BTk & 0 it Zs #
IZRVIEKL, Lam Pao Bp/kiia AR (11 HR) ik L, gt &% 14 (&
mIZHINE 5, D55 35 m* IZBEFED Peao HELHIXIZ, 750 @ 105 & m® % Chi
JINZFIH S D,

o LPCH3EIZ X 2 /KB Al e &

Kig
(B4 MCM, BAM?)
Luang PaofiT Kt ChiJl| Mun)l| it
T 950 550 750 750 3,000
E7 HA 200 1,300 250 350 2,100
i 1,150 1,850 1,000 1,100 5,100
o LPC I X AHEMEIAS & KFFE &
EPmiE =
FEBE T T FKE (MCW)
10%ai | 10%ha | 10%ai | 10%ha | EA &5
Huai Luangiiish 200.0 32.0 90.0 14.4 220.0 140.0
PaofTk th &30 400.0 64.0] 245.0 39.2| 4400 4200
ChiF i 900.0| 144.0] 405.0 64.8] 990.0| 630.0
Munis 950.0] 152.0] 4275 68.4| 1,045.0] 665.0
£t 2,450.0] 392.0] 1,167.5] 186.8] 2,695.0] 1,855.0

LPC F2\2 L v JEE A I X9 39.2 77 ha, #2187 77 ha 23 AlRE & 72 5,

o JEMEAPRS LPC#HHEHEEITK 110E—> (330{EHM) TH D,

3.2 Chi-Mun B AiE

LPC TRHH¥E S 7K Z Mun ~EUKT 2 7EIZLL T D LI 0 T, Bdliny, #E I
ARETH D,

(1) ChiJIl & v diEk



e Chi Jll® T, Yasothon iidir < I Phanom Phrai KIENRH Y . Z OXKIE L Y Chi Il Z i
T LTL DHIHAR 74 m* ZHuK L, /K& 100 & m¥/sec DK T Kaw Wak JI|
~HRET 5,

o Kak Wak )11 Mun JIl 323 Sieo Yai JINZ AT L TWBH DT, Eid/KEIE Kak Wak-Sieo
Yai JI#H Mun IZFEAT 5,

(2) Mun )II"TOHZIHIKE 7>

e Sieo Ya A Mun JINZA VT 5 HuS12iX. Mun JIIATRIZ Mun ) RO Ras Salai K
WRNHY, M ZOHEDF— 2D L2 LI L KA 120m O KREFAMMA T, £
D5 7K1E HuaThap Than <> Ot D St D T it 10-15km (2255,

e ft~ T Rad Sala fi7/kii} O Hua Thap Than Z Ot 32t & 0 10-20m 57K 97401, Mun
AT R ORE ) 130m LT O SR IREME T RE & 72 5, IR, it & b+ 723 %
FEo TS DT, FFIZ Chi Il L0 AKRZMET 2 B2,

4. Chi-Mun DR EEREE

LPC F3£ L B3 L T, Ubolrattana @ RT/KHERH L—/L Dk, Chi JIOUEKEE, Chi &
O Mun I O REIFE BB L D IO Z e =4 VU o 7 mi & B 5 m 2 R E T DM HE
N5,



Technical Seminar on Nam Ngum — Lam Pao — Chi- Mun Water Diversion Project
on December 12, 2008 at Department of Water Resources

1. Background and Objective

Agricultural Development Consultants Association (ADCA), Japan has dispatched severa
mission headed by Mr. S. Higuchi, senior advisor of Sanyu Consultants Inc., for preliminary
study and project formulation of water management and irrigation development projects in
Northeast and other regions in Thailland. Nam Ngum Water Diverson and Irrigation
Development in Chi-Mun Basin, which is approved in principle by the Cabinet, is one of
output from the Study.

ADCA will send another mission headed by Mr. Higuchi, from end of November to December,
2008, in order to confirm water management and irrigation beneficiary areain Mun basin by
Nam Ngum Water Diversion Project. In this occasion, the ADCA mission would like to have
opportunity to share the concept and information, exchange ideas with relevant agencies and
discuss about issues and necessary action to be taken.

2. Contentsof Seminar

8:30 Registration

9:00 Welcome Address by DWR

9:20-9:30  Introductory Briefing on the Seminar by Mr. Tomioka (ADCA Mission/
Sanyu Consultants Inc.)

9:30-10:15 Part |: Explanation of Luang-Pao-Chi Water Management Project (LPC
Project)
Presentation by Mr. S. Higuchi, (ADCA Mission/ Sanyu Consultants Inc.)

10:15-10:30 Q&A

10:30-10:45 Coffee Break

10:45-11:30 Part II: Presentation of Nam Ngum--Khong-Chi-Mun Water M anagement
Project (NKCM Project)
Part 111: Required Other Study related to LPC and NKCM Project
Presentation by Mr. S. Higuchi, (ADCA Mission/ Sanyu ConsultantsInc.)

11:30-12:00 Q&A and discussion on issues and action plan

12:00 Closing Remark

12:15 Lunch



Water Management Project in Northeast Thailand

12"/Dec/2008

Agricultural Development Consultants Association
(ADCA, Japan)

1. LPC Project

1.1 Obijective of the Project

(1) To increase the dry season water and mitigate the flood in the lower Chi river basin by the diversion
water from the Luang reservoir and improvement of the Lam Pao reservoir operation.

(2) To expand and stahilize the irrigated agriculture area in the lower Chi and middle Mun basins in
accordance with the integrated water management in Luang, Pao, Chi and Mun rivers.

(3) To promote the agro-industry to produce ethanol and livestock feed by cultivation of sugarcane,
cassava, maize, etc. in addition to increased rice production.

(4) To conserve the water environment in the river by the proper river flow and reservoir management and
the land environment by expansion of green area both in the wet and dry season.

1.2 Improvement Project of Existing Lam Pao Reservoir

1.2.1 Reservoir Capacity to be Improved
(1) Fig1.2-1 LamPao Reservoir Outline

e Proposed active capacity to be increased to 1,530 MCM a FEW.L=164 m from 980 MCM at
FW.L=162 min the existing reservoir. Increased capacity is 550 MCM.

(2) Fig1.2-2 Review of Areaand Capacity by Satellite Image

e Asthe Lam Pao reservoir was constructed about 40 years ago and its reservoir capacity has been
decreased year by year by sediment load, it is necessary to review the storage capacity by Satellite
Image which can show the contour line interval of 0.5to 1.0 m.

1.2.2 Reservoir Operation Study with Luang Water Diversion

(1) Figl.2-3 Reservoir Operation Manner

Reservoir operation study was carried out on monthly basis based on the reservoir inflow in the past 30

years data, irrigation water use in the Pao reservoir, diversion water from the Luang reservoir, the proposed

reservoir capacity and outflow to the Chi river.  The operation manner is shown in Figure 1.2-3.

e Pao Highland area is expanding at the surrounding area of the Lam Pao reservoir and has cultivated
Paddy, Sugarcane, Cassava, etc. under the rainfed conditions. Medium and small scae irrigation
projects will be required at many tributaries of the Pao reservoir in future and as a result the reservoir
inflow will be decreased.

e  Exigting Lam Pao irrigation project will require the irrigation demand of 330 MCM in the wet season
and 350 MCM in the dry season on average which shall be supplied with the first priority.

e Diverson water from Luang reservoir is supplied in order to supplement the deficit reservoir inflow.



(2) Fig1.2-4 Guideline of Reservoir Capacity (WL) at the End of Month in Wet Season

Guideine of reservoir capacity (water level) at the end of each month in the wet season is set up so as
to increase the flood control capacity in August and September and aso to store rich runoff in both
months in the reservoir to convert to the dry season outflow.

In case the capacity does not reach the guideline due to small reservoir inflow in the dry year, the
deficit amount is supplemented by the diversion water from the Luang reservoir.

In case the capacity will be over the guideline, the excess water shall be released to the downstream to
keep the flood control capacity at the next month.

Guideline shall be set up by the reservoir operation study on weekly or 10 days basis in future.

(3) Fig1.2-5 Monthly Reservoir Operation Result based on Guideline

Figure shows comparison of the existing and improved operation result in the past 30 years.

In the improved operation, the reservoir reaches the full water level and can hold the capacity of 1,980
MCM except for afew dry years. Namely, the active capacity of 1,530 MCM could be fully used for
the dry season outflow.

In case the reservoir storage at the end of wet season (November) is lower than the capacity at the full
water level, the dry season outflow shall be decreased depending on the capacity at November.

(4) Fig1l.2-6 Reservoir Outflow in Wet Season (Jun to Nov)

In the improved operation, the excess water in the wet season including the flood is minimized as
compared with the existing operation.

(5) Fig1.2-7 Reservoir Outflow in Dry Season (Dec to May)

In the existing operation, average dry season outflow is 600 MCM, of which 350 MCM is used for the
existing Lam Pao irrigation project. Accordingly the dry season outflow to the Chi river is 250
MCM. However, in many years the reservoir cannot supply the outflow of 600 MCM due to
insufficient inflow, and as the result, the existing Pao irrigation area faces the water deficit problem.

In the improved operation, the dry season outflow increases to 1,300 MCM on average year and more
than 800 MCM in the dry year. Accordingly, the dry season water of 700 MCM can be used for the
irrigation in the Chi and Mun river basins after supplying the water of 350 MCM to the existing Lam
Pao irrigation project.

(6) Fig1.2-8 Average Monthly Outflow in Dry Season

Under the improved operation, the monthly outflow in the dry season to the Chi river is carried out
with the following guideline in order to supplement the very small runoff in the severe dry months
from January to April and respond to large irrigation demand in those months. Accordingly, the
monthly outflow in those months increases largely as compared with the existing outflow.

Guiddine of Dry Season Outflow

Unit: MCM
Dec Jan Feb Mar Apr May Total
60 200 250 280 200 60 1,050




(")

Fig 1.2-9 Diversion Water from Luang Reservoir to Lam Pao Reservoir

In order to achieve the above reservoir operation to increase the dry season water, the diversion water
from the Luang reservoir shall be supplied as shown in Figure 1.2-9. Maximum diversion water of
dry year is 1,100 MCM.

(8) Fig1.2-10 Increased Dry Season Runoff at E18 Sta. in Chi River (Downstream of Roi Et Weir)

The monthly dry season runoff at E18 station at the downstream of the Roi Et weir increases to more
than 300 MCM/month from January to April, the severe drought period. The monthly water of 300
MCM/month could irrigate the irrigation area of more than 1.0 million rai based on the unit irrigation
demand of 250 to 300 m*rai with the cropping intensity of 60 % in the dry season. It is not
necessary to increase the outflow at December and May in the dry season because the irrigation
demand in those months is small as compared with the severe dry months of January to April.

(9) Fig1.2-11 Proposed Sub-Project Related to Lam Pao Reservoir

Figure shows the Lam Pao damsite and medium and small irrigation project in tributaries.
In the Lam Pao dam, the following facility shall be improved for dam safety.

e  Spillway due to changed full water level.
e  Downstream dam body to be strengthened due to increased seepage line in the dam body.
e Rivertraining at the upstream of reservaoir.

In addition, new hydropower station with 20 MW will be installed.

1.3

Huai Luang-Lam Pao Water Diversion Project

(1) Figl.3-1 Average Runoff of Huai Luang

Huai Luang has rich annua runoff of 1,550 MCM at river mouth but the dry season runoff is scarce as
150 MCM.

The annual runoff at the proposed medium Luang weir site locating near Kh73 station is estimated as
1,240 MCM, which can respond to required diversion water of 1,100 MCM at the maximum.

In case the runoff at the middle weir site decreases in the dry year, the Mekong water is introduced
through the Lower Luang reservoir by opening the Luang estuary barrage gate.

(2) Fig1.3-2 Water Level Fluctuation at Luang Estuary Barrage Site (June to November)

Water level at the Luang barrage site (Mekong river) increases to more than 157 m at the middle of
July and reaches 160 to 162 m in August to September. Accordingly, Mekong water could be
introduced from middle of July to the end of September in case the Luang water is not sufficient for
the water diversion in the dry year.

(3) Fig1.3-3 Division of Three Reservoirs

Luang reservoir is divided into three reservoirs of the upper, lower and tributary.  The upper reservoir
is provided by the middle Luang weir to divert the upper Luang weter to Lam Pao reservoir, the Lower



Luang reservoir is formed with the surplus water of the upper Luang and the Mekong water and
tributary reservoir is used for irrigation at the surrounding area of the reservoir.

(4) Fig1.3-4 Estimation of Reservoir Capacity by Satellite Image

e Hua Luang reservoir area and capacity are estimated by Satellite Image analysis.

(5) Fig1.3-5 Lower Luang and Tributary Reservoir Plan

e  Figure showsthe water level conditions of Lower Luang and tributary Reservair.

e In the wet season, Luang reservoir water rises up by the surplus water of the upper reservoir and
Mekong water and reaches the high water level of 162 m at the end of September. The stored water
in the reservoir decreases in the dry season by using the diversion water, tributary reservoir and
outflow to Mekong river.

e  Tributary reservoir reaches the full water level of 160 m to be used for irrigation in the dry season.
When the reservoir reaches the full water level of 160 m at August or September, the outlet gate of the
reservoir shall be closed to protect the water invasion from the upper reservoir with high water level of
162 m.

(6) Fig1.3-6 Luang-Lam Pao Water Diversion System

e  Water diversion system from the Luang reservoir to Lam Pao reservoir is shown in Fig 1.3-6. Major
structures for the water diversion are proposed in the Figure.

1.4 General Plan of LPC

Genera plan of LPC project isshownin Fig.1.4-1

(1) AvailableWater in LPC Project
Available water by each water sourcein L.P.C is summarized in the following table.

Luang Pao Lower Chi Middle Total
Reservoir Mun
Wet 950 550 750 750 3,000
Dry 200 1,300 250 350 2,100
Total 1,150 1,850 1,000 1,100 5,100

e  Thedry season water of 2,200 MCM could be available in total

(2) Proposed Irrigation Area
Irrigation area and water demand are proposed tentatively as shown in the following table.



Project Area Irrigation Area (10° rai) Irrigation Demand (MCM)
Wet Dry Wet Dry
1. Huai Luang 200 90 220 140
2. Pao Reservoir 400 245 440 420
3. Lower Chi 900 405 990 630
4. Middle Mun 950 427.5 1,045 665
Total 2,450 1,167.5 2,695 1,855

e Thedry seasonirrigation areais proposed as 45% of the wet season area.
e Allocated irrigation area to the Chi and Mun basin is mostly same as 900,000 to 950,000 rai.
e The proposed irrigation demand is sufficiently covered with the proposed water source.

2. Nam Ngum Water Diversion Project

2.1 Objective of the Project

Objective of the project is to divert the Nam Ngum dry season water of 3,900 MCM to be used for the
irrigation water in the Lower Chi and Middle Mun basins.

2.2 Available Nam Ngum Diversion Water in Dry Season
Nam Ngum water in the dry season will increase to 8,000 MCM in future by the reservoir operation of
hydropower dams (No.2 and No.3 Nam Ngum and Nam Lik) which are under construction and planning by

BOT.

(1) Fig2.2-1 Runoff Variationin Nam Ngum River

. 2 Annual Existing Runoff Variation Runoff in Future

Control Point CA (km’) Runoff Wet Dry Wet Dry
Nam Ngum No.1 Damsitd 8,700 10,500 7,500 3,000 5,500 5,000
Nam Lik 5,600 7,500 6,500 1,000 5,000 2,500
Ban Pak Kanhong Sta. 14,300 18,000 14,000 4,000 10,500 7,500
River Mouth 16,900 22,000 17,500 4,500 14,000 8,000

2.3 Proposed Nam Ngum Water in Dry Season to Huai Luang Reservoir

Proposed Nam Ngum Water in the dry season is estimated as follows.
(1) Dry season water usein Vientiane Plain

Irrigation; 12,000 m*hax 100,000 ha=1,200 MCM
Other Water Use 300 MCM
Total 1,500 MCM

(2) Minimum Flow to Mekong River in Dry Season

Minimum flow to Mekong river in dry season is 2,000 MCM based on the runoff data before 1975 without
Nam Ngum dam No.1.

(3) Available Dry Season Water



8,000 MCM - (1,500 + 2,000)=4,500 MCM
(4) Propsoed Diversion Water to Huai Luang

3,900 MCM (300 m*/sec x 86,400 x 180 days x 0.85)
2.4 Proposed Project Facility Plan
Proposed project facility is preliminarily studied by ADCA asfollows.

(1) Nam Ngum Estuary barrage

e River Bed Elevation: E.L=148 m
e Design Water Level: FW.L=163 m, L.W.L=160m
e Barrage Pier Crest: E.L=165m

e Barrage Height and Length: H=17m, L=170m

e  Concrete Weir Elevation: EL=155m

e  Spillway Capacity: 0=3,000 m*/sec, Gate 10 m(H) x 25 m(L) X 6 units
e Intake: =300 m3/sec, Gate 4.0 m (H) x 6 m(L) x 6 units

(2) Diversion Canal to Mekong Siphon

e  Hydraulic Conditions: W.L=1631t0 161.5m
e Design Discharge Capacity: =300 m*/sec
e Length of Open Canal: 12km with 6 crossing bridges

(3) Mekong Siphon
e Incase3siphon (100 m*/sec x 3 units, Inner Diameter of 7.0 m)
0=(3.5 x 3.5 x 3.14) x 2.6 m/sec= 100 m*/sec/unit
e Incase 2 siphon (150 m*/sec x 2 units, Inner Diameter of 9.0 m)
0=(4.5 x 4.5 x 3.14) x 2.6 m/sec=165 m3/sec>150 m*/sec

2.5 General Plan of NCKM Project

(1) Available Water by Each Source (MCM)

Nam Khong Pao Lower | Middle Total
Ngum Reservoir Chi Mun
Wet 1,800 1,550 450 1,450 1,700 6,950
Dry 3,900 300 1,400 350 400 6,350
Total 5,700 1,850 1,850 1,800 2,100 13,300

(2) Proposed Irrigation Area and Water Demand




Project Area Irrigation Area (10° rai) Irrigation Demand
(MCM)
Wet Dry Wet Dry
1. Khong Basin
Huai Luang 400 240 440 400
Upper Songkhram 600 360 660 600
Subtotal 1,000 600 1,100 1,000
2. Lower Chi Basin
Right Bank Area 1,350 810 1,485 1,350
Left Bank Area 800 480 880 800
Subtotal 2,150 1,290 2,365 2,150
3. Middle Mun Basin
Left Bank Area 900 540 990 900
Right Bank Area 1,550 930 1,705 1,550
Subtotal 2,450 1,470 2,695 2,450
Total 6,000 3,620 6,600 6,050

3. Required Other Study related to L.P.C and NKCM Project

3.1 River Flow Management

(1) Fig.31-1 Chi River System, Fig. 3.1-2 Mun River System

Figures show the important control points consisting of gauging stations and weirs.

(2) Fig.3.1-3 Average Runoff at Major Stations in Chi and Mun River

e Lower Chi river has dightly rich runoff in the dry season because the large reservoirs of Ubol Rattana
and Lam Pao control the wet season runoff and release it in the dry season.
However the Mun shows very scarce runoff in the dry season because of no large scale reservoir like
Ubol Rattana and Lam Pao.

(3) Fig.3.1-4 Monthly Runoff Pattern at Major station in Chi river

e  Largerunoff appearsin August to September but small runoff in January to April

(4) Fig.3.1-5 Monthly Runoff Pattern at Mgjor station and Sub-basin in Mun basin

e  Monthly runoff pattern is mostly same as that in the Chi river but peak runoff appears from September
to October in the Mun.

e No or very scarce runoff in the severe dry period from January to April because the dry season water
in the basin is used for rainfed paddy cultivation.

(5) Itemto be studied in River Flow Management

e  Preparation of river system, flow diagram and river profile for the main river and tributary selecting
the control point.

e Anaysisof hydrological conditions such aswater level and runoff in the flood and drought period.

e Food mitigation plan by flood by-pass, retarding reservoir, flood protection dike, etc. in addition to
flood mitigation by Ubol Rattanaand Lam Pao reservoirs.

e Increasing plan of dry season runoff by medium dams and trans-basin.



e Fishway at the exigting weirs.

3.2 Irrigated Agriculture Development

3.2.1 Existing Agriculture Conditions

(1) Figure 3.5 shows the existing agriculture conditionsin the beneficial area on the provincial level.

3.2.2 Item to be Studied

Distribution of saline soil area

(1) Soil and land classification

(2) Proposed cropping pattern

(3) Proposed irrigation area and water demand

(4) Exigting and proposed irrigation project by reservoir, weirs and pumps.

3.2.3 Irrigation Project Area by LPC and NKCM Project

Proposed irrigation area, cropping pattern and water demand

(1) Proposed irrigation facility plan consisting of pumps, weirs, canals, dikes, etc.
(2) Approximate cost estimation

(3) Approximate benefit estimation

(4) Economic evaluation

3.2.4  Agro-Industry Promotion Plan

(1) Outline of existing agro-industry enterprises

(2) Ethanol production by sugar cane and cassava

(3) Diary Production by livestock bleeding

(4) Other agro industry plan for pararubber, fruits, vegetable, etc.

4. IEE and EIA Study

4.1 Issues in Natural Environmental Conservation

(1) Sdlinesoil and deteriorated soil without water

(2) Lesswater retaining capacity in land without forest
(3) Noorscarcerainfal in dry season

(4) Conservation of wet land.

4.2 Issues in Ecology

(1) Decreasing fish, aguatic animal and aquatic grass

4.3 lIssues in Land Acquisition and Compensation

(1) Hua Luang Reservoir area
(2) Areaalong diversion canal route



Water Management Project
In Northeast Thailand

Agricultural Development Consultants Association
(ADCA, Japan)

12t December 2008

Luang-Pae-Chl
Water Managemeni Project
(CPC Preject)




.ﬁ Objective of the Project

~

lower Chi river basin by the diversion water from the Luang
reservoir and improvement of the Lam Pao reservoir operation.

(2) To expand and stabilize the irrigated agriculture area in the
lower Chi and middle Mun basins in accordance with the

to increased rice production.

(4)To conserve the water environment in the river by the proper
river flow and reservoir management and the land environment
by expansion of green area both in the wet and dry season.

(1)To increase the dry season water and mitigate the flood in the

integrated water management in Luang, Pao, Chi and Mun rivers.

(3)To promote the agro-industry to produce ethanol and livestock
feed by cultivation of sugarcane, cassava, maize, etc. in addition
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Fig 1.2-1 Lam Pao Reservoir Outline
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Fig 1.2-3 Reservoir Operation Manner

Pao Irrigation Inflow
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Fig 1.2-4 Guideline of Reservoir Capacity (WL) at the End of Month in Wet Season

200 Fw.L 1,980 Mf Oct;Nov 1,980 MCM====*** —164
1,800 W.L (m)
] —163
1,600 FW.L 1,515 MCM
1,400 —162
> A\ Aug 1,400 MCM
=
71,200 —161
2
Q
8]
S | Nov 1,070 MCM 700 MCM
01,000 160
5 Aug 950 MCM
e Lam Pao Dam
% 800 — 260 MCM \ 159
o
Jul 690 MCM Jul 700 MCM  |—158
600
Jun 580 MCM Jun 600 MCM | .
400 —
Existing Improved
200




Fig 1.2-5 Monthly Reservoir Operation Result based on Guideline
(Dam Crest E.L=167.7 m)
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Fig 1.2-7 Reservoir Outflow in Dry Season
(Dec to May)

Dry Season (Dec to May)
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Fig 1.2-9 Diversion Water from Luang Reservoir
to Lam Pao Reservoir
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Fig 1.3-1 Average Runoff of Huai Luang
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Fig 1.3-3 Division of Three
Reservoirs
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Fig 1.3-5 Lower Luang and Tributary Reservoir Plan
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Fig 1.3-6 Luang-Lam Pao Water Diversion System
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Fig 1.4-1 General Plan of LPC Project
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Part |l

Nam Ngum-Kheng-Chi-Mun
Water Managemenit Project
(INIKCIVIFPreject)

\

a Objective of the Project

Objective of the project is to divert the Nam
Ngum dry season water of 3,900 MCM to be used
for the irrigation water in the Lower Chi and
Middle Mun basins.
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/2.2 Available Nam Ngum Diversion\
Water in Dry Season
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Fig 2.2-1 Runoff Variation in Nam Ngum River
By Hydropower Dams
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2.3 Proposed Nam Ngum Water in Dry Season to
Huai Luang Reservoir

Proposed Nam Ngum Water in the dry season is estimated as follows.

(1) Dry season water use in Vientiane Plain
Irrigation; 12,000 m3*ha x 100,000 ha=1,200 MCM
Other Water Use 300 MCM
Total 1,500 MCM

(2) Minimum Flow to Mekong River in Dry Season

Minimum flow to Mekong river in dry season is 2,000 MCM based on the runoff
data before 1975 without Nam Ngum dam No.1.

(3) Available Dry Season Water
8,000 MCM-(1,500 + 2,000)=4,500 MCM

(4) Propsoed Diversion Water to Huai Luang
3,900 MCM (300 m3/sec x 86,400 x 180 days x 0.85)

2.4 Proposed Project Facility Plan

Proposed project facility is preliminarily studied by ADCA as follows.

(1) Nam Ngum Estuary barrage

* River Bed Elevation: E.L=148 m

* Design Water Level: F.W.L=163 m, L.W.L=160m

« Barrage Pier Crest: E.L=165m

« Barrage Height and Length: H=17 m, L=170 m

« Concrete Weir Elevation: E.L=155m

« Spillway Capacity: g=3,000 md/sec, Gate 10 m(H) x 25 m(L) x 6 units
* Intake: g=300 m3/sec, Gate 4.0 m (H) x 6 m(L) x 6 units

(2) Diversion Canal to Mekong Siphon

(3) Mekong Siphon
In case 3 siphon (100 m3/sec x 3 units, Inner Diameter of 7.0 m)

ag=(3.5 x 3.5 x3.14) x 2.6 m/sec=100 m3/sec/unit

In case 2 siphon (150 m3/sec x 2 units, Inner Diameter of 9.0 m)

d=(4.5 x 4.5 x 3.14) x 2.6 m/sec=165 m3/sec>150 m3/sec




Fig 2.5-1 General Plan of NKCM Project
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Fig 2.5-2 Saline Soil Conditions in NKCM Project Area
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3.1 River Flow Management
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Fig 3.1-1 Chi River System
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Fig. 3.1-2 Mun River System
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Fig 3.1-3 Average Runoff at Major Stations in Chi and Mun River
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Fig 3.1-4 Monthly Runoff Pattern at Major station in Chi river
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3.2 Irrigated Agriculture Development

o

J

Fig. 3.5(1) Farm Land Use in LPC and NKCM Project in 2006 (Unit: 108 rai)
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Figure 3.5(2) Paddy Areain LPC and NKCM Project in 2006 (Unit: 103 rai)
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Figure 3.5(3) Field Crop Areain LPC and NKCM Project in 2006 (Unit: 103 rai)
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Figure 3.5(4) Irrigation Rate in LPC and NKCM Project in 2006 (Unit: %)

Vientiane
e

< g Nongkhai

Udon Thani (

L i
3,680 2,850 Sakon Nakhon

L ]

\

Irrigation Area (%)

/ ;\/““‘-’\:I Cattle
I Buffaloes
C——1 Daily Cow
0 swine

-
W
1 Khon Kaen
°
Kalasin 2,610
8
]
Maha Sarakham
3,820 ¥ Roi Et
.
et o ~™) 1,610
Jriti 205 rai 2,710 Yasothon
Farm Area | Irrigation Area 'rlrrigation Rate (%’ L]
Khong 9,058 738 25 3220
Chi 14,305 1,445 10
Mun 10,870 220 5 g
Total 34,233 2,403 41 ®
Buriram
L suin 3,550
L ]
3,440
3,880
\ —hy v S _—— —_—a
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Figure 3.5(6) Agricultural Gross Provincial Product/Capita and Rate of
Agricultural Product in LPC and NKCM Project in 2006 (Unit: %)
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