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Table 11-18 Anticipated Crop Production With Project

Present With project Increment
Welscason Dry season Wet scason Dry season .
Crops Arca Yicld Prod. Area YieldProd. Arca Yield Prod.  Arca Yield Peod.  Arca Prod.

{ha) (Uha) (ton) (ha) (tha)(ton) (ha) {t/ha) (ton) {ha) (tha) __(ha) (ton}
Coffee 2080 03 894 2,98 0 0 3730 L5 5595 3730 0.0 0 750 4,701
“Tea 9 047 15 9% 01 8 90 0.5 45 90 05 45 0 67
Fieldcrops - 240 1 240 o 0o 0 220 2.0 440 4470 20 8940 4450 9,140
Upland rice 1,380 1.5 2,070 ¢ 0 0 0 0 0 0 -1,380 12,070
Cardamom 290 03 87 290 O O 10 03 3 10 03 S0 280 -84
Lowland rice 1,730 2.6 4,498 0 0 0 17,070 40 68280 5560 ‘4.0 22240 20900 86022
Vegetables 0 8 0 0 8 0 200 200 S,800 850 20.0 17,000 1,140 22,800
Total 6710 - 7804 3360 - 8 21410 - 80,163 14710 - 48,225 25580 120,576
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Table Ii1-20{1/$) Crop Arca and Production in and around Upper Champi Area

Scheme; Upper champi Village: AL District: Pakxong
* Family Coffec Tea Upland rice Cardamom_ |Buffalo] Cattle | Horse | Pig
S. No. Membes Area | Prod | Arca | Prod | Area | Prod | Arca | Prod
(ha)' {ton) | (ha) | {ton} ]| (ha) (ion} {ha) | {ton) | thead}| (tom) | tha) | (ton)
Count | 673 e46| 590; 342|332 ief w4 w4l W 187 42| 228
Max | 19| 2oy 40 | 200 % 1.0] i) sl 2
Min | 1] ot1of 1 008 } 020 o200 1 e Mol
Towl | 4084| 1626] 414.2] 2526/ 82471 101} 498| 82 Ol4] - 3 1656 _ B4f 496
Aveag{ 61| 252 o70| 074 “02s| 069 036l 059 o004 10 89| 20{ 22
Coflce + Tea farmers
Family Coflce Tea Upland rice Cacdamom  |Bulfalo] Cattle | Horse | Pig
S. No. IMembed Arca | Prod | Arca | Prod | Arca Prod | Arca | Prod
(ha) | (om) | (ha) | (ton) | (ha) | (ton) | (ha) | (ton) | (head}] (tom) | (ha) | (ton)
Count | 342| _327] 3ol aan 332l w2 wof 8l of _xf mzp 26 131
IMax | vy oomf 9f Al 31 2f og 1 005 #f 39} 5| 25
Min || 02 oo oos| oo1| o2s| oas[ o3l eo2l 4l oy 4 1
Totat | 2206 753.1[ 195.8| 2526| 8247] 93] 431] saf oor| 1| 8| __s3[ 295}
Averag 65| 23| _o6s|_o7a| o2s| o7 o043 oes] oes| 1o 78 20{ 23
Coffee +others farmers
Family Colfce Tea Upland rice Cardamom |Buffalo| Caule | Horse | Pig
S. No. Membeg Atca | Prod | Arca | Prod | Area | Prod | Area | Prod :
(ha} | (ton) | (b3} | (ton} | (ha) (toh) (ha) | (ton) | thead)y (ton) | (ha) | (ton)
cownt | 331|319 2g9] ol of a4l 6] 2l o} 75| 16| 97
Mac | ts| 2100 8ol ol o af 03| 1 eos| -of uz 4 u
Min_ | 1 ol 0o o o o2 oo o2 00y o Y ¥ I
Toul | 18s8] 8733 2183 ol o i8] oer 33 oer[ o 2 . 31| 201
Averag) s 27l o8| wmee| menan| os| 02 os| oo smse| 04| 19| 21
Yield of crops
Family Coffee Tea Upland rice Cardamom  |Buffalo] Cattle | Horse | Pig
S.No. [Membed Area | Prod | Aréa | Prod | Area | Prod | Arca | Prod |
‘(ha) | (ton) } (ha) | (ton) | (ha) | (ton} } (ha) | {ton) | thead)| {ton} | (ha) § (ton)
Count | | s89) seof 332 3l nar val 44 [ f
Max |.210] 90| 4ol 30] 20 os| 1ol o |
Min_ | .oz20] 001 ocos[ oo1j o02] ool o030 ooz .
Tow | [15168| ara2| 201 s25| 103} sof 28 onal -}
average | 263 o070 072 025 o074 03] o7¢] oedf ¥ . f
 Yicld/ha 027 0.34 0.48 0.050

Data sources are the vitlage offices concerned. Figures indicaied as "Count” show the number of collected data.
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Table H1-20(2/5) Cvop Ar¢a and Production in and around Upper Tapung Area

‘ : S.NoY

Scheme: Upper Tapoung Vﬂlagc Al District: ____ PakXong

Family Colfze Cabbage Uplandnce Bulfalo Ca!tlc Horse | . Pig
S. No. pMembe] Arca | Prod | Area | Prod | Arca | Prod

(ha) | (ton) I (ha) | (ton) | (ha) | (ton) (head) | (head) | (head) | (head)
Count | 2401 231] 2131 149} 148 231 22f | B B | DO L B
Max | 140 2551 1%2] 40] 12008 1.6] 29 o i Y/ B
Min | 200 otf 00 o1f o1 03 o2 S N Y B £
Total | 1418] 428? 1677 1344 ' 1147 _ 166 12 2 I e 676|168} i1l
Averag{ 59| 1.86] ‘0.79) 090, 775} 072 058 - 44 1.9 1.9
Coffec + Cabbage farmers - _

Fainily ___. Coflfee Cabbage Upland rice Buflfalo| Caltle | Horse | Pig
5. No. lMembel Area | Prod | Area | Prod | Area | Prod : _

_ (ha) | ¢ony | (02} | tom) | (ha) | (ton) {hcad) | (hcad) | (head) | (heéad)
Count §  149( _ 142  129| 49| _ 148| _ . |8 &) 28
Max W 2851 | 4 . . S 2 1
Min {2 o1l | oal I . Y S R S | IS | S |
Total { 862 285.1f 119.8] 1344 1147| S oo ey sl 47
Averagl 58| 201] o093 o090 775 40 19| 17
Coffec + Upland'rice farmers
| _Family Coflee Cabbage ~Upland ricé Buffalo] Cattle | Horse | Pig
S. No. Meinbed Area | Prod | Arca | Prod | Arca | Prod ;

. (hz} { (ton) | (ha} | {tom) | (ha)} | (ton) {head) | (head) | (head) | (head) |
Count 23 23 20 23 22 11 9] 13
IMax | 12 sol sl | 1 3 & s
Min | 2 o3| N R x| B e T R ] T
Total . | 1581 420| t204] | | weel 2| T T 76| 13| 32
Averag{. 69] 18] 06 I Y D A N S T
| Coffec only farmers . L
' Family Coffce Cabbage Upland rice Buffato] Cattle | Horse Pig:
Meibed _Area | Prod | Area | Prod | Arca | Prod '
(ha) | Gony' 1 (ha) | (on) | tha) | (o) (head) j (head) | (head) | (head)
Count.| 68 66| 64 ‘| o . o oas 2o 18
Max 13l 60 ' 30 5 4
Mio | 2| osf T ) 12
Total | 398| 1016[ 3497 | ' |20 ) 3
[Averag{ 59 15| 03 46 - 20} 13
- Yicld of crops:

Féinily Coflce Cabbage Upland cice Buffalo] Catile | Horse | Pig
S, No. Meinbed Area | Proxd § Area’ | Prod | Arca | Prod’ _ . :

i ha) | qon) | (ha) | om) | (ha) {ton) thead) | (head) | (head) | (head)
Count ' 2030 213 126 126 0 22 22 :

Max | | 2ss] 1921 40| 1200 is| 20 | N
e [ | o) oml el 2ol To3| eo] | B o
"lotal o 4094_ 1677 ll?! 11255 IZS 13 d 1 1 . o
Aveage | 18] 081 092 861 0] o4l - | )
| Yicltha 041 9.5 058 ] )

Data sources are the village offices concerned. The figuses mdtcalcd as "Count" show the number of coltected data.
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Table: 111-20{}/35) Crop Area and Production in and around Upper Kapheu Area

Scheme: Uppe_r‘l{ap_h?t_!.__ L

Village: Al

District: Laongam

2

Family . Coflce Tea Upland rice | Lowland Rice |BuffalojCatlle |Pig Pouilry
S. No. PMembed Area { Prod | Area | Prod | Area | Prod | Arca | Prod |
(ha) 1 (ton) | (ha) | (ten) | (ba) | (ton) | ¢ha) | (ton) | (head)| thead)| (head) | (head)
Count_ A4 rer o4 a0 3 3 . 82| 148] 186
Max A SR AL B .32 80 1ol 300 801 191 80
Mion | |0l _oof L Of o o4 1S B L S I
Total | | 4754|. 670 2644 53N 191 2 ..200] 3541 2063
Average 11| 040 06 120 06 24 ~24] 24 11
Coffee + Upland rice farmers
Family Cofiec . Tea Upland rice | Lowland Rice |BuffalolCatile |Pig Poultry
S. No. fMembed Area | Prod | Arca | Prod | Area | Prod | Area | Prod .
(ha) (tdn) (ha) | {ton) | ¢ha}y | (ton) | (ha) § (ton) | (head)| (head)] (head) {head)
Count [ 380 1ssf o ol a2 48| 2 2 of s 43| 181
Max | |68 30l 1 | 32 so 05| 27 80l 19 80
Mo [ yooa] oo f | eaf eaf e wsp f wof i 1
Totat | | a2s| 26| 1 | 2614] s3] oof a2 | - 200 33| 2015
Average 1] 04 06 12 as] 21 24| 23] 111
Coffec only fanmers _ ‘ _
Family Coffee Tea Upland rice | Lowland Rice Buffaio|Catile Pig‘ Poultry
S. No. Membed Area | Prod | Avea | Prod | Area | Prod | Arca | Prod :
(ba) | on) | (ha) | (tom) | (ha) | (ton} | tha) | (ton} } (head)| (head) | (head) (head)
Count [ [ "3 of of o o o af . 9o o st .5
Max | ] 79| 200 | 1ol 39| 6 20
Towt | |.s529) _4s| 1 | SR U 1 N X: | IR SN SR | B
Average 1.6] 05 10] 30 32| 96
Yield of crops 7
Family Collee Tea Upland rice | Lowland Rice |Buffalo{Catile [Pig Poultry
S. No. Membeq Arca | Prod | Arca | Prod | Area | Prod | Arca | Prod | ..
- (ha) § (@ony | (ha) | fon) | (ha} | (ton) (ha) | {on) | (head) | (head) | (head) | (head)
Count | _| 167} 167 o A -
M | 66l 30f 30| sof . ) ]
Min || 0] 00 e e N -
Toul | | 2121] 67 | o362 s N )
Average | 13 o0d0p ) 1 08 12 Y RO .
Al av. 032 15

Data sousces are the village offices concerned. The figures indicated as "Count” show the number of data collected.
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Table TIL.20¢4/8) Crop Area and Production in and around Lower Xesel Area_\ _

Scheme: Lower Xeset Village:An.~~ District: Salavan
Family (_}_roundnut' Chilly Upland rice ]| Lowland Rice Cotion Buffaloy Catile
S. No. Membed Area | Pood | Arca | Prod | Arca | Prod | Area | Prod | Arca | Prod
(ha) | (ton) | (ha) | (ton) | (ha) | (ton) | (ha) | (ton) | (ha) | (ton) ] (head}| (head)
Comnt | [ 300 73 e[ s2f 20| as| wosl 38| o2l T of T2 T4
M || st ool tof ool 4ol 26 orl el s
Min oif 02| oeaf ool eaf e [ Teal o} 3 d
Total | 1417 72787 60.2] 15 ]079 S8 78? - 595 ‘&06 R -
Average | o0s| 04| o3l ool os| 12l o7) sl o3l T Up 23l 26
Vill. avl L i _ o
Lowland rice + upland rice + other crops farmers _
Family Groundnut Chilly Upland rice | Lowland Rice Collon Buffalg| Caiile
S. No. pMembeq Area | Prod | Area ] Prod | Area | Prod | Area | Prod | Arca | Prod
' (ha) | (ton) | (ha) ‘| (ton} | (ha) | {ton} | (ha} | {ton) | tha) | (ton) | (head)| (head)
Count | b 33| el 36 of  Op 781 37 26 O T 6
Max | [ 16 02l 1op ool of of 25| 221 o3l o 5| s
Min 0y o2l oa] ool of o 03 10l 02 o i 1
Tol | 36| 57| 192 06| 0| ol sse| szo| 92| ol Tis| i3
Average | os| 02| e30 o.0z| wesn | wnene| 07} vel oAldwws| 2 T2
Vill. av]
Upland rice + other crops farmars _
Family Groundnut Chitly Upland rice | Lowland Rice Cotion Buffalg} Cattle
S. No. Membeg Arca | Prod | Arca | Prod | Arca | Prod | Arca | Peod | Asea | Prod | o
' (ha) { (ton) | (ha) | ton} | “(ha) | (ton} | (ha) | (ton) | (ha) | (ton) | (head)| (head)
[ Count tss| a9 a3l eS| aa]” ol of eo| of 3| 7
Max | D Tast oo 0| ool ol 3ol ol ol os| of el s
Min 2 | 7; 01 (}2 01 00 7071 0.5 ) 0 ol ot o  f 1
e [ - | s2s).215f 33af o8] 973 saaf ol o 168} o 9f 19
JAverage | 04| 05t 03] 00 ‘35 o L2 wadh | w03l anreR| 3] 3
vil.av] ]
- Yield of crops
Family Groundnut Chilly Upland rice | Lowland Rice Colion Buffalo] Catle
S, No. Membeg Area | Prod | Area | Prod | Aréa | Prod | Area | Prod | Area | Prod ]
= | (ha) § (on) | (ha) | (ton} | {ha) | (ton} | (ha) | (ton) | (ha) { (ton) | (head)] (head)
Coum N ?? T 82 82 45 45 38 38 0 0
Max 11 04 _____ 0.9 04 0.0 1.5 30 1.0 22 :
Mln_' _ 01 02 ol 00/ 03 051 05| 10
Toal | | _189 218 187 1.5 26 35471 225 595
Average - 0.24] 035 023 0021 039 121 059 157
| Yield/ha 147 .08 2.05 2.64

Data sources are the concerned village offices. The figuces indicated as "Count" show the number of data collected.
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Table 11-20(5/5) Crop Arcaand Production in and areund Upper Tay-Un Area

Scheme: Uppes Tay-Un . \’illaga AR District: Thateng .~
Family Coflce Lowland Rice Upkmd rice Cardamom | Caitle |Buffalol Pig Poul[r)
S. No.Membe{ Arca | Prod | Arca | Prod | Arca | Prod | Arca | Prod

(ha} | ton) | (ha) | Gon) | (ha) -] {tom) | (ha) | (ton) | chead) | (head)) (head)| (head)
Count | _ 27| 940 s38] 620 500 5301 2500 e[ _of 2| 43 1sf 6
Mex | o 30 Tial " 30| “ao| 23| 36| o ol 3 14 13 50
Min |2 o] 02| Toos|  ea| oal"Te2f osy o il o
Towl | 129| ors| 143 723| sua| ass| 33| 47] oo el "waol " eel 3ss
Averagd a8 10| o3 izl 17 os| 13| osjsmsss| 23| 40 37) 84
Lowland rice + coffee + upland crops farmers
-Family Coffec Lowland Rice | - Upland rice Cardamom } Cattle {Buffalo] Pig {Poultry
3. No.[Membed Area | Prod | Area | Prod | ‘Area § Prod | Area | Prod ' '

(hay { (ton) | (ha) | (ton) | (ha) | {ton) { (ha) | (ton) | (head)| (head)| (head} | (kead)
Coumt | 8] sz 33l e sol e[ if 2l ol mf il 7] 18
Max | 8| 30| ral 3ol T3of wo| nol nof el 7wl 10f s
Min | 2[ Tea] ool aa| ol ol iol oSt el o 2p  nf i
Tow | 39| es3| 19} 727| sai| 30| 1ol Tis|  of -3sp  ss| 201 202
averag 493l o4 izl i os| Tvol os|awuw| 270 53| 29 112
Uptand rice + coffce + other crops farmers
[Family Collice Lowland Rice | Uplandrice | Cardamom [ Catlc |Buffalo] Pig |Poultry
S. No.[Membeqd Arca | Prod | Area | Prod | Arca | Prod | Arca | Prod .

(ha) | (ton) | (ha) | (ton) | (ha) | {ton) | (ha) | (tom) | (head)| (head) | (head) {head)
Count | 19| 38~ of_ o[ o 7| 24l "l of 3| 25/ aof 25
Max | ol 20| 04| | o 23 36l 1ol " of "4l el 13 20
Min 12| oa| oo| el o o3 ool el "ol i T i1
Towl_ | 90| 306 23| o| ~o| Taxs| 325 32| of 2| 8y 36 167
Averag{ 47| 08| o.2f duwhy | Hamen| ool ra|o#{wamke| 19| 32 36 67
Yicld of crops S ]
Family Coffce Lowland Rice | Upland sice Cardamom | Catltle {Buffalo] Pig [Poullry
S. No.]Membes Area | Prod | Area § Prod | Acca | Peod | Area | Prod | - .

(ha) | (tony { ¢ha) } (lon) | (ha) | (ton) | (ha) | (tom) { (head}| (head)] (head)| (head)
Count | X I D DT 1 | o I -
Max _ %O ,,,,!? ) IS B 30 2 36) o o
Min ] 0!” ¢.0 __: OI 01 03 02 i i
Tol | | 627y da| 23] 209 242l 335000 | B .
Average | 12) 03l Tosf 13| ol 13| Y
Yicld/ha 02 1.7]. 1.4

Data'sources are thc villge offices comcmcd Figures indicated as "Couni” show the collcated number of data.
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Table 111-21 Anticipated Crop Production in Priority Area With Projeél

Upper Champi Scheme o
Crops _ Wet scason Yield Prod.  Dry season Yicld Prod.  Prod.lotal
Colflee* 500 0 500 1.5 750 750
Tea 120 0.5 60 120 0.3 60 120
Upland crops** 110 3 330 i ' 0 330
Vegelablogt ¥+t & 0 110 20 2200 2200
~ Total 730 190 730 8io 3400
~ *The yield of coffee is of hulled dried beans.
¥+ Upland crops is represented by maize.
% Vepctables is represented by cabbages.
* Upper Tapoung Scheme
Crops " . Wet scason Yicld Prod.  Dry season Yicld Prod.  Prod.iotal
" Upland crops 40 3 120 40 3 Vit T 240
- Vegelables 40 20 300 40 20 800 1600
* Total 80 920 80 920 1840
' Uppér Kapheu Scheme - o
i Crops Wel scason “Yietld  Prod. Dry season Yicld Prod. ' Prod.total
Coffee - 900 0 900 1.5 3500 ¢ 1350
Lowland rice - 100 4 400 0 0 A0
Upland crops** 0 ' 0 100 2 200 © 200
Total : 1000 400 1000 1550 1950
* Upland crop$ arc represcated by groundnut. : :
Lower Xe set Schemc_ : _ : o 5 :
Crops “Wel scason  Yield : Prod.. Dry scason Yic!d_g_ Prod. . Prod.total
Lowland rice 200 4 800 ;200 4 800 1600
Lowlandrice | 800, 4 - 3200 S0 o o 3200
Upland crops 0 L 0 800 2 1600 1600
Total . 1000 4000 1000 2400 6400
Upper Tay-un Scheéme _ _ _
Crops - Wet scason Yield ~ Prod.. Dry scason Yicld Prod.  Prod.total
Lowland rice ' 70 4 280 70 4 280 - 560
- Lowland rice 80 4 320 Y o 0 L0
- Lowland rice 180 4 720 0 . 0 S0
© Upland crops** 0 0 80 20160 C 160
Total a30 1320 150 440

** Upland crops are represented by groundnut. .
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Data of Pkaxong Jan | Feb \ Annual
Raiofall{mm) "9.8110.9(104.1{243.1|1347.8 688.4 3373
Temperature{mean monthly) : ' '
Maximum 24.2] 25.2| 25.7| 26.4{ 25.4| 23.6| 23.1] 229 24.0| 23.9} 23.6| 23.2 243
Minimum 10.1] 11.8] 15.1} 17.0] 18.0 17.8| 17.5] 17.2| 166 16.0} 13.6] 11.5 15.2
Mean 17.1] 18.5] 2041 21.7| 237} 207| 203] 200 20.4] 200} 18.6] 17.4 197
Relative humidity(%) f2| - 1| 75 78| - 83} 88| 89 90, 8| 82, 751 13 §0.2
Sunshine hour(he/day) | 7.6] 7.1| 62| 68| 4.5 3.0; 28] 24| 34, 43| 76 69 5.2
Wind speed{m/sec) 23l 27| 26| 26 30| 34 33] 320 25 30 3.4 29 29

Vepetable: © 400ha
Lowland rice: 240 ha
Upland rice: 710ha
Tea: 400 ha

]

Figure 1111

Present Cropping Pattern in Pakxong Disrict
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| Data of Pakxe Jan { Feb | Mar | Apr [May| Jun | Jul | Aug| Sep | Oct | Nov [ Dec Annual
Rainfall 24 85 14.1| 59.4|201.31324.6(376.3|500.5{296.9|1116.7 17.5| 22 1920
Temperatore(mean monthly): : : o
Maximuom - 32.0{ 33.5} 35.0| 35.8| 33.8] 31.4| 30.9| 30.6] 3L1| 31.1| 31.1] 307 3213
Minimum 18.6] 21.5; 23.7] 25.5| 25.1| 24.6] 24.1| 24.1| 23.8| 22.6| 20.6] 183 22.7
Mean 25.3| 274} 29.4) 30.7| 29.5| 28.0( 27.5| 27.4] 27.4| 27.0| 25.8]| 24.5 215
Relative humidity(%) | '611 S8 58] 63| 721 79 81| 80 80| 75| 70] 63 70.0
Sunshine hourtho/day) | 8.8] 7.8] 7.5 7.6 7.0 42 47| 41| 47 56| 1.1 19 6.5
Wind speed(in/sec) 25] 26; 29 28 280 24| 22| 22| 20[ 23 26] 27 2.5
Durian/pine:220 b booditeriek ettt oot e T O e T et LT
Groundnut/soybeans:220 ha ~ ““"""’ 11l T :
Lowland rice :540 ha : ""l LI
Upland rice: 2260 ha -
Cardamom:650 ha
Banana:400 ha
Coflee:560 ha

Figure 111-2 I"resenl'CrOpping Pattern in Bachinag Disrict
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Codamom : 30

Lowlaad rice :
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{mum) - 20
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700 o
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90 S 600
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80 1 s00 - )
— 10
0 4 app - -
. - 8
60 3 300 - 7 I
_ _ . Sunshinehour | §
200 -] ) b
- - 4
160 - L
0 I i h o L B N
[ Data of Salavan Jan Feb Mar Apr May Jun  Jul Aug Sep Oct Nov Dec Annoal]
Rainfall 3.6 20} 32.3| 51.3|161.6)384.6(325.8]538.2(285.3]123.1] 17.7] 0.6 1926
Temperature: .
Maximom 30.7| 33.5] 35.6| 35.1| 33.7| 30.8| 30.6| 29.7| 30.8| 30.8| 30.4| 29.7(" 318
-Minimum 154 19.1] 22.7] 24.4| 24.2| 24.4| 239 23.8| 23.5( 22.4| 19.7] 180 2138
Mean 23.1| 2631 29.3| 30.2| 29.0| 27.5| 27.3| 26.7| 27.2| 22.0 25.0] 23.0 26.8
Relative humidity 6s| 61} so| 63| 72| 81| so| se| 82| 79| 4| 68 - 725
Sunshine hour 64| 89 74| 66| 69| 44 4.1] 36 49| 65| 84] 74 63
|Wind speed 19 19] 19| 19 19 7] 20 17| 16 18 22[ 22| . 19
[Upland crops : 240 ha e '
[Coffee : S0 ba L TR TR LT

-WIEW@W/

2390 ha

WWE;::** ““““

)

Figure HI-3 ~Present Cropping Paltérn in Salavan Disrict
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' ('.‘arda.m'om : 280

 [Coffee

970 ha
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' Mcan monthly max - 10
o RN, 25
o Mecan monthly e
() . g N - 20
800 ~
Mean monthly min. 15
700 -
(%) 10
g0 - 600 - ' //\"‘--. - /"/\
—" " Relative humidity =~ 5
. T T 10
| 00 ' |
LR
60 1 300 ‘r
- 6
200 - ‘r
. b4
100 - Rainfall l
Of ] 2
Data is not available Jan { Feb | Mar | Apr, May | Jun | Jul { Aug | Sep | Oct | Nov | Dec Annual
Rainfall(taim) 05 215 45.8‘145.4f416.0 252.7:439.4(368.3|303.8;103.5{ 13.2] 13.2 21233
Temperature(mean monthly): ; _ '
Maxithum 31.0| 31.3] 345! 248 33.81 32.5] 3.5] 336 34.2: 33.0) 31.2] 313 32.7
Migimum 4.8 6.5 12.2% 16.5| 16.8] 19.5) 17.7] 17.1 17.5§ 138 112 88 13.5
Mean 18.8) 20.2! 23.8: 25.8; 254 25.8] 24.9] 25.3] 25.5; 23.8| 225 214 - 236
Relative humidity(%) 720 3 7 94| 831 86l 93] 89 895 921 B7 "84 83.3|
Sunshing hour{hi/day) i : . !
Wind specd(m/sec) | S
i !
_ I R
3 ey
Lowland rice : 270 ha P """”",l“,_J""""""""""“Illllln’....
H % IIIIJ f //// :
f / 'Il//
[vptenaice: 11100 ! / ///;.5.
II:

Figure 111-4 Present Cropping Pattern in Thateng District
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- 4 ™ “Mgan monthly max.
T ) - 30
Lo “Mean mon!?ﬂhyy T i -2
fmm) e : 20
800 _ Mean monthly min.
LT 15
700 '
(%) - 10
90 4 600 - ,
Relative huminidity "7~ — 5
80 -1 500 P \ th)
T 10
70 . i : T ,
400 - ’ :
. : / .‘ = o / ‘ b T P B 8
60 | 300 4 e/ N F STb
g I [_ffgi_rg_f_g]j] .7 Sunshinchour . ¢
200 - 7 B}
- - . |~ .‘ g L _ 4
!{Kl _ A . B .
0 I T I DO [ . R e -2
Data of Salavan Jan Feb Mar Apr- May Jun  Jul Aug Scp’ Oct Nov Dec Anpual
Rainfall “10.7] 3.3] 49.5] 77.91245.81247.5|358.7(366.7/281.8|145.8| 66! 19 1796
Temperatore: p ' :
Maximum 30.8( 33.8! 349 35.9| 35.2| 31.7f 31.3] 30.2] 30.5] 30.7{ 30.7| 29.7 321
Minimumn 9.7{ 12.5{ 14.8] 183 19.0; 193] 19.7 19.6] 22.0; 15.31 11.7] 111 16.1
Meari 2211 251 27.1} 22.6] 27.0{ 25.9; 249 24.8| 25.0{ 23.9: 2291 21.5 248
Relative humidity : 62| 58 60 771 811 84; 831 77 70| 68 70.9
Sunshine hour* 64 89 14 44] 4.1 36] 49 651 84 14 63
Wind specd* 19 1.9 19 17) 200 17 16, 18 22 22 19
Coffee: 6,700 ha
Cardamom : 1,420 ha o :
R e -
W,
: . A o ]
Upland rice : 4,700 ha WX % ///f&/
V o '52? // .
Lowtand ricc : 460 ha . _—---..}ullﬂl/ ( ﬁ %//ﬂ%‘i
Banana: 580 ha E}E}I*Eﬁ{i-:i‘.ﬂ-}%m'i\ R L : L‘M’ﬁ}ﬁ%ﬁ
Ohter upland crops: 770 ha ' t i o I |
. : - | i i

* Thesc data for Laongam are not available, and these data arc of Salavan.

Figure 1115 I’rc-scnl'Cropping Pailern in Laotigam District
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Har\ t,sung
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|

e T

- 30
Mean monthly max.
o FE S B
- "Mean monthly T h
(mm} et T e e =20
800 - e I -
~ - - s 15
700 - o S -
() R 1 B
90. -, 600 Medn monthly min. o B R
80 -y spp -; Relative huminidity - ™~ {he)
T ™ - 10
. T - - e
0.0 40 1 |
e TT HEU SRR S - 8
60 1 300 ~- [Ramfalll ;o= b
. T, L TN e g 'l
Sunshine hour e . _ _ / 6
200 . N 4 )
™ Ll e - . 4
Im - [ s AN . __- . . - -
. 2
Y - ST . I
Data of Pkaxong Jan | Feb | Mar | Apr | May{ Jun | Ju! | Aug| Sep | Oct | Nov | Dec Annual
Rainfall(mm) ~ 9.8 10.9/104.1]243.1{347.8/487.3|688.4|790.3|1427.0,212.5] 37.6; 14.6 3373
Tcmpcralure(l ncan moanthly) :
Maximum 2421 2521 25.7| 26.4) 254] 23.6) 231} 229| 24.0; 239} 236} 232 24.3
Minimum 101 11.8| 15.4) 17.0] 18.0] 17.8] 17.5! 172.2| 16.6] 160} 13.6; 11.5 15.2
Mean _ 17.1) 185 204| 2170 21.7] 20.7| 203 20,0 204} 20.0f 18.6; 17.4 19.7
Relative humidity (%) 720 T 15 718 83 B8] 89 90; 86} 1821 75 13 80.2
Sunshine hourthr/day) | 7.6] «7.1] 62| 68 4.5 3.0 28| 24| 34 431 76 69 5.2
Wind speed(m/sec) 23] 27 26| 2 Gl 3.0 34 33| 32 25 30, 3.1 29 29
- : :
Coffee: 460 ha
Tea: 130 ha
" Flowering |- - Coffce 460 ha

Figure III-TZ(IH)' Present Cropping Pattern in Upper Chiampi Area
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Upland rice : 180 ha

'})}}?}??}}77;-7777#?}7}7‘* e 1

& i N

I RN - 35
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- B —— L L L. e Tt TTT T T —em 30
- "Meanmonthly T T . ~ - 25
-~ .
{mm) e e 20
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700
(%) - 10
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Relalive huminidity - © 3
0 | s / T (b0
.......... T 10
6 4 400 - . / N -
P T - . 8
60 & 3pp - R ,.—-‘-}““.——:_.ﬁ_/ N ) g -
. d TN [Rainfall] | 1.~ Sunshine hour 6
200 - N, s b
“[--._ \../ A L 4
100 - o -
o) ] . - B ?
Data of Salavan Jan Feb Mar Apr May Jun  Jul  Aug Sep Oct Nov Dec Annual
Rainfall 10.7) 3.3 49.5] 77.9|245.8(247.5;358.7{366.7;281.81 1458 66| 19 1796
Temperature: _ _ .
Maximum 30.8! 33.8] 34.9] 359 352] 317 313} 30.2} 305] 30.7| 30.7( 29.7 321
Minimum 070 125! 14.8] 183! 19.0) 193] 19.7] 19.6] 22.0| 153} 117} 111 16.1
Mean : . 22,11 25.1] 27.1| 22.6] 27.0| 259] 24.9] 24.8] 25.0| 23.9] 22.9] 215 24.8
Relative humidity Do62] 7 581 60p 59| 72y hp 81l 84 B3| 77| 70 68 70.9
Sunshine hour* 64, 89 741 66 69| 44| 41| 36] 49 65 84f 74 63
Wind speed* 1.9} - l.9i 199 190 9] 17 20 70 16 1.8 23] 22 1.9
Harvestin \osb 7 Flowering o o : \
. Lo Coffec 180 ha
Coffee : 540 ha R

* These data for L.aongam are not available, and these data are of Salavan.

Figurelll-7(2/4) Present Cropping Patterain Upper Kapheu Arca
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Banana 20 ha ;
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o0 _ R
60 J 300 T e ) i D D e
d ) AR Iﬁpjpfglﬁl .~ Sunshine hour 6
200 ) N A -
) -‘. — - ‘—— - 4
100 - _
o] 2
I 0 PRI =i ---jﬁii ::{___..._. R - UGS DU (U . S S S N
Dataof Salavan  Jan _Feb Mar Apr May Jun Jul Aug Scp Oct Nov Dec Annual
Rainfall 3.6 20| 3231 51.31161.61384.6]325.8(538.21285.3:123.1] 177} 06 1926
Temperature: ' _
Maximum 3070 33.5) 35.6) 35.11-33.7; 30.8| 30.6| 25.7| 30.8| 30.8] 30.4] 29.7 38
Mininwm 154] 19.1; 22.7) 244) 242 2441 239] 238 23.5] 22.4] 19.71 180 21.8
Mean L 23] 263] 293] 02| 290 27.5] 273 263| 272] 27.0] 250 230, 263
Relative humidity 1 65| 61) S9 63] 720 81, 80, 86, 82 79| M4 68 725
Sunshine hour - i 64| 891 74 66; 69 44 A1l 36 49 65| 84 74 6.3
Wind speed 1.9 190 19 19 1.9 L7120, 17 ‘_ 1.6 1.8 22 2.2?_ .19
Uptand crops : 90 ha | . < Uphnd o \ : |
: : iv/ e Ly i e _ 1
Ly,
Uplandrice:130ha | 1 111 % Upland rice 130 ha 7 |
Lowland ricc : 100 ha ! i “%‘1% " Lowland rice 100 ha:  —==n i
Sanana - 20 ha HEH BTN R T

|

Figure HI.7(3/4) Present Cropping Pattern in Lower Xe Set Area
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Data is not available Jan | Feb | Mar | Apr j May | Jun | Jul | Aug| Sep | Oct | Nov | Dec Annual
Rainfall{rom) 0.5} 21.5| 45.8/1454/416.0|252.7{439.4/368.31303.8(103.5| 13.2| 132 - 21233
Temperature{mean monthly}): '
Maximom 31.0| 30.3( 34.5] 34.8) 33.8] 32.5( 31.5| 33.6; 34.2] 33.0{ 31.2| 313 327
Minimum 4.8 65| 122] 165] 1681 19.5| 172.7] 123] 17.5] 13.8| 11.2| 88 13.5
Mean 18.8] 20.2| 23.8] 25.8] 2541 25.8] 24.9| 25.3] 25.5] 23.8] 225 21.4 236
- [Relative humidity(%) | - 72| 73| 77] 74] ' 83; 86| 93| 89. 89| 92{ 87| 84 833
- |Sunshine hour(hr/day) o
Wind speed{m/sec)
i e . s_
[Lowland rice : 20ha ‘% Lowlard rice 20 ha ;ﬁ
"*Z’) ?:a:f;‘{?i""' oy s e ___‘
Upland rice : 20 ha % ,‘?’{//////////////////////
,{ﬁg/ Upland rice 20 ha /%
7
|
| .,
| |
|
|
i

Figure H1-7(4/4) Present Cropping Pattern in Upper Tay-Un Area
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Tea: 120ha
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Upland crops : 110 ha
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I e 4
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200 - AR o
~l A7 -4
100 -4 : ~ad B A -
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O i | B R
Data of Pkaxong Jan | Feb | Mar | Apr | May| Jua | Jul { Aug| Sep | Oct | Nov | Dec| -~ Annual
Rainfall(mm) 9.8] 10.9]104.1(243.1|347.8(487.3(688.4|790.3[427.0{212.5] 37.6] 14.6 3373
Temperature(mean monthly) _ _
Maximum 24.2] 25.2| 25.7| 26.4] 25.4| 23.6) 23.1| 229] 24.0; 23.2 236! 232 243
Minimum 10.1] 11.8] 15.1| 17.0; 18.0| 17.8; 17.5| 17.2{ 166} 160 13.6{ 11.5 15.2
Mean 17.1] 18.5] 204| 207 217} 20.71 20,3 20.0] 20.4| 20,0| 18.6] 174 19.7
Relative humidity(%) 720 T 75 78] 83 83 89, 90| 86 82| 75 T3 86.2
Sunshine hour(hr/day) | 7.6/ 7.1] 62| 68 4.5 3.0/ 28 24 34| .43 76 69 5.2
| Wind speed{m/sec) 23] 271 26 26| 30 34 331 32| 25 30 3] 29 29
- Fid\a‘lcrfng. S
Coffee : 500 ha DA L R
. Coffce 500 ha

Figure I-8(1/5)' Proposcd 'Cropi)iilg Pattern in Upper Chamipi Area
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200 - AR T
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Data of Pkaxong Jan | Feb | Mar | Apr {May | Jun | Jul | Aug| Sep | Oct § Nov | Dec Annual
Rainfall(mm) - 9.8 '10.9{104.1|243.11347.8]487.3[688.4|790.3|1427.0]212.5{ 37.6| 14.6 3373
Temperature(mean moathly) _ _
Maximum 2420 2520 2571 26.4) 254) 236; 23.1| 229 24.0| 239} 236! 232 24.3
Minimam 10.1] 11.87 15.1] 17.0] 18.0} 12.8f 17.5| 17.2] 16.6] 160} 13.6] 11.5 152
Mean 17.1] 1851 2041 217} 2017} 20.7] 20.3) 20.0] 20.4| 20.0; 13.6, 17.4 19.7
Relative humidity(9) 721 1) 751 78! 83 88, 89 90| 86| 82 75 7 802
Sunshine housthrfday) | 7.6] -7.1] 6.2{ 68 4.5 30; 28 24 34 43 76/ 69 5.2
Wind speed{ni/sec) |- 23, "27! 2.6] 26 301 34f 33| 32! 25| 300 3.1 29 2.9

Vegetables 40 : ha
Upland crops 40 < ha
(rotation)

Figure 111-8(2/8) Proposed Cropping Patlern in Upper Tapoung Area
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200 - \-\ ) o K4 .
R - __ ’[/', ———— - 4
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0 I A O o
Data of Salavan Jan Feb Mat  Apr May Jun  Jul’ Aug Sep Oct Nov Dec Annual
Rainfall 1810 33| 49.5| 77.9{245.8]247.5]|358.7{366.71281.8{145.8] 6.6, 1.9 1796
Ternperature: R : :
‘Maximum 10.8) 33.8| 34.9, 359| 35.2| 31.7| 31.3] 30.2| 30.5] 30.7] 30.7) 29.7 321
Minimum 9.7] 12.5| 14.8) 183| 19.0 193] 19.7) 19.6) 22.0] 153 117} 1.1 . 161
Mean 223 25.1) 274 27.6| 27.0 25.9; 2491 24.8) 25.Gf 23.9| 229 215 :Z24.8
Relative humidity 62| 58| 60/ 591 72[ 77, 8| 84 83 77 70| 68 70.9]
Sunshine hour* 64| 89| 74 66] 69| 44 41| 36| 49| 65 84| 74 - 6.3]
Wind speed® A9 19 19 1.9 19 17 20| L7; 16] 18] 22| 22 19|
Hawééténé ‘ : R '
Coffiee : 900 ha ;f Flowering: . ".i TR
N ! Cofice 900ha | S
Uplandrice: 100ha  [ES . ,,_,___ “% Lowland rice l'oojha }g‘:.%
Upland crops: 100 ha | ypland crops 100 ha ‘

* These data for Laongam are not_évailablc, and these data are of Salavan.

Figure 1L-8(3/5) Proposed Cropping Patlern in Upper Kapheu Area
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Data of Salavan Jan Feb Mar Apr May Jun Jul Aug Scp Oct Nov' Dec Annual
Rainfall 36] 20] 32.3] 51.3[161.6]384.6/325.8{538.2|285.3[123.1] 12.7{ 06 1926
Temperature: : .
Maximum 30.7| 335 35.6/ 35.tf 33.7) 30.8) 30.6| 29.7| 308} 30.8| 304] 297 © 318
Minimum 15.4] 19.1] 22.7; 24.4] 242 24.4| 239| 23.8] 235 224| 19.7| 180 21.8
Mean 23.1| 26.31 29.31 30.2| 29.0] 27.5| 27.3| 26.7{ 27.2| 27.0| 25.0| 23.0,. 26.8
Retative humidity 65| -6F} 59| 63f 72 81| 80| 86 82 19| 4| 68] 72.5
Sunshine hour 64| 89! 74| 66! 69| 44] 41 36 49 65 84! 74 6.3
Wind speed” 19l 190 19 18 19 17| 20 17| 1.6 18] 22| 22| 1.9

Ubland crops : 800 ha

Lowland rice : 1000 ha

Upland crops 800

ria

st

=== Lowland rice 200 =, |

é1rr””ﬂ1

=

Figure 111-8(4/5) Proposed Cropping P#ttern in Lower Xe Sct Area
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Data is not available | Jan | Feb Nov DC(—:T_ Annual
Rainfall{mm} 0.5 215 13.2] 132 21233
Temperature(mean monthly): _ e .
Maximum 31.00 31.3| 345 34.8] 33.8| 32.5) 31.5| 33.6] 34.2| 33.0; 31.2| 313 327
Minimum 48| 6.5 122 165] 168 19.5| 17.7 17.1) 17.5 13.8) 11.2] 83 135
Mean 1881 2021 23.8) 25.8] 254 25.8! 24.9| 253} 25.5 23.8} 22.5| 214 236
Relative husnidity(%) 720 13 M 74| 83| 86 93| 8% 89 92 87| : 84 833
Sunshine hour(hr/day) ' s
Wind speed(m/sec). f
Uptand crops : 80 ha  § Upland ¢rops 80 ha s =\
: = =
Lowtand rice - 700 §) Cpnd rice T0ha E2al, | = 5 =
< el Lowland rice 330 ha %
Lowland rice : 330 ha c‘rL :3_2 ‘

Figure lll-ﬂ{SlS) Proposcd Croppiag Pattern in Upper Tay-Un Avea
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MASTER PLAN
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MASTER PLAN

 ANNEX-IV
IRRIGATION AND DRAINAGE

1 PRESENT CONDITIONS
i.1 National and Regionél Deveiopmcnt Progress and Current Progvam

_ In the third 5-year economic devjelopnm_it plan, MAF, Lao PDR emphasizes the
following 5 components of agriculture development aspect. '

i) Increase of paddy prodaction

ity Increase of commodity production

i} Reduction of stash and burning cultivation
“iv)  Rural development

v)  Human resource development

MAF makes a reinforecnient of irrigation development program to increase paddy
~ production and to reduce areas of slash and bum cultivation.

- According to the review report on the progress of the development plan 1993 - 1994,
the harvested paddy field in rainy and dry seasons are achieved about 660, 000 ha and total
production of dry paddy including upland paddy is approximately 1.57 million ton equivalent
to about 95 % of the target production FY 1993/94. The achieved production of paddy arc
supported by the improvement of technical farming method as well as the increase of irrigation
facilities.

In the implementation of irrigation development projects for this one (1) year FY
1993/94, plan and study of 24 projects, construction of 78 projecis, continuous implementation
of construction of the 21 projects and maintenance works of 22 projects are carried out. As a
results of these implementation of the projects, irrigation areas are achieved 145,000 ha in rainy
season and 22,000 ha in dry season. In line with the these activities and progress of the
implementation, further irrigation development'is scheduled to carry out through the 3 type
projects, (i) small scale irrigation development projects which aim to develop small area of less
than 100 ha, (i) medium scale ircigation development — projects which aim rather large arcas of
more than 200 ha and (iii) flood alleviation projects which aim to prevent existing icrigation
areas and facilities from floods in the Implementation Progeam of irrigation development for the
5 years from 1996 to 2000. -

In the Implementation Program, the irrigation areas of about 321,000 ha in rainy
season and about 52,800 ha in dry season are scheduled to develop in the whele country for the
S years. The scheduted development areas of the 3 provinces of Champasak, Salavan and
Sekong are about 61,500 ha in rainy season 15,900 ha in dry scason, and those in the study

. area are about 6,000 ha in rainy season and 400 ha in dry season. Irrigation devclopment of the
Study area will cover about 2 % - of the national target area in rainy season and about 1 % of

the national target area in dry season, Summary of the Implementation Program is shown in
Table 1V-1.- S :
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1.2 Existing Irrigation and Drainage Projects
1.2.1 Existing Irrigation and Drainage Development Projects

The existing irrigation projects of 16 nos. are found out in the Study areas, of which dte
financed by Central and Local Governments, NGO and Foreign  Aid such as SIDA and
USAID. Total irrigation aréa of the 16 projects is estimated at about 1,600 ha,: and mdin
irrigaled crop is paddy. Main purpose of the project is to provide supplementary irrigation
waler for paddy field in rainy scason, the ifrigated paddy areas in dry season are drastically
decreased because of the limitation of available water.

_ OFf take facilitics of irrigation water for the projects are mainly small scale concrete
weirs with intake gates. Irrigation water is conveyed through small earth canals by gravity
inethod. Canal nctworks are gencrally established by secondary and/or sub secondary canals.
Tertiary canal systems are not found out at-the on-farm. lrrigation water is supplicd to paddy
fields by paddy fields without canals at the on-farm. Main drainage canals are only found out in
the project areas, and drainage canals have double functions of water conveyance such as
drainage functions to evacvate excess water from paddy fields and to convey water for
irrigation to lower paddy fields.

Maintenance works of irrigation facililies are mainly entrusted to village people aflter
construction. Minor maintenance works of irrigation facilities such as maintenance works of
carth canals and cehabilitation works of small related structures are only carried out by village
people. Extension works on maintenance works and water managenent are not nuch carried
out to farmers by the district offices concerned. Access roads to main irrigation facitities of
projects are generally maintained well by village people, but in some cases, maintenance works
of access roads are abandoned, and access roads are not jeepable.

Table 1V-2 gives a sunumary of existing irrigation and drainage pfojccts- in the Study
area. The exisling imigation and drainage projects of the Study area are summarized in each the
province area as mentioned below. : '

(- Chaallpasi)k Province

The Study area are administratively covered by two (2) district arcas, Pakxong District
and Bachiang District. The existing irrigation projects of 6 sites which are constructed by the
Central and Local Governments and NGO are scattered in the Study area of both districts. Total
irrigation areas of these projects are estimated at about 660 ha. Main crop of irigation areas is
paddy, and furthenmore, irrigation of coffee trees, vegetable, fruit trees and nursery trees for
- reforestation are also executed in the small farms. Provincial Agriculture and Forestry Service
executes the construction of two irrigation projects, Palay irrigation project in the Bachiang
District and Thongvay irrigation project in the Pakxong District.

Palay irrigation projects is financed by Central Government and Provincial Agricultuce
and Forestry Service, and main purpose of the project is to develop paddy field of about 400 ha
in rainy season and about 150 ha in dry season including exisling paddy fields. ‘The water
resource is Palay river. Irrigation area is expanded in the hilly area with EL 300 m to 340 m.
The off-taking method is simple concrete weir. Concrete liied head race with reclangular

section are constructed. Design discharge is 0.5 ;113/scc in the plan, Weir and head race of canal
system are under construction by a local contractor. Canal system from secondary canals to
teitiary canals and layout of on-farm system are not clear at present.
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- Thongvay isrigation project is located in the high land plain wilh the elevation of about
950 m. Water resource of irrigation is Xe Katam river. The project is financed by SIDA and
Provincial Agricolture and Forestey Service, and main purpose of the project is to supply
irrigation water for cxisting paddy field through echabilitation works of existing irrigation
facilitics. Irvigation area is estimated at about 400 ha in rainy season and about 100 ha in dry
season. The off-taking method is simple concrete weir. Existing earth canal system arc
rchabilitated connecting with a new weir. _

(2) : Salavan Province

The Study area is covered by Laongam and Salavan Districts of Salavar Province. The
existing irrigation projects of 4 nos. are found out in both district areas. In Laongam District,
one (1} project is constructed by using the fund of SIDA. The project area is located at B. Len
village. The project is just completed in 1994, and operalion of irrigation starts in the beginning
of 1995. Water resources of the project is mainly springs located near the village. Main puepose
of the project is to supply water for inland fishery cultivation, paddy field and upland crops in
order to decredase of slash and burn farming in the arca. Irrigation area is about 150 hain rainy
scason and about 20 ha in dry season.

In accordance with the information of Loangam District Agriculture and Forestry
Service, primitive irrigation facilities are temporary constructed at about 26 village arcas by
farmers themselves in rainy season for cullivation of upland paddy. However, exact irrigation
area arc not obtained by the District Agriculture and Forestry Service. In Salavan District, 3
existing irrigation and drainage projects are found out in the Study area, and the project

facilities have been constructed by USAID. The projects aim mainly to provide supplementary
irdigation for paddy ficld in rainy scason.

(3)  Sckong Province

 The Study area is administratively covered by Thateng District, and 6 irrigation projects
existed in the Study area. Total ircigation area of these existing projects is about 800 ha. :Main
~crop of irrigation area is paddy, and a few areas of coffee trees  are irrigated. In rainy
séason, farmers prepare temporary weirs by using timber, bamboo and gabion, and carried out
ircigation to paddy field in some village areas. In the hill side area of Thateng District,  artesian
wells are found out in the 4 villages, namely, Thateng, Houase, Sen Tai and Kapu villages,
Ground water of artesian wells is used for domestic use of village people and irrigation to
coffee trees and other upland crops in the village aréas.

The Nam Sai irrigation project is latest constructed project in the area and financed by
NGO. Water resources of the project is Nam Sai river, and irrigation area of 150 ha is scautered
in the 4 village areas, namely, Nonglao, Kapu, Khamkok and Nong Nok vitlages. Each
irrigation area are connecled by main and sccondary canals which were constructed by each
village farmer.

1.2.2 Current Plans of Irrigation and Drainage Development Projects

In accordance: with the information of provmcwl and district ﬂgnculturc and forestry
services, 14 irvigation and drainage development projects are newly proposed in the Study area
of Champasak, Salavan and Sckong Provinces. The developmenl plans are mainly prepared by
provincial - and district agricultuce and forestry services. Main purposes of new irrigation
development projects are to give suitable water supply (o coffee trees after ftowering stage of
- coffee trees in the Pakmng District of Ch‘lmpamk Province and to increase paddy production
and to improve aliving standard of coffec grower m T lnh,ng District of Sckong Province.
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- As the results of field survey on existing irrigation and drainage projects in the Study
arca, the necessity of tehabilitation works of soine existing irrigation and drainage facilities
could be pointed out, but the rehabilitation works are not involved in the future development
implementation program of the 14 jcrigation and drainage developmient projects. Table 1V-3
gives a summary of the imigation and drainage devetopment projects menlioned above,

1.2.3 Existing Upland Crop Development Projects

(1)  Lao Upland Agricoltiire Development Project

With regard to the existing development projects of upland crops, the upland ctop
development project financed by World Bank and the Governnients of Australia and Prance is
found out in the Study arca. The purposes of the project are to increase farmers’ s income and
to up grade farmers' living standard through research work of upland crops, extension works
and technical training of plantation. Main crop of the research and extension works through the
project is coffee trees, and crops of agriculture extension works are coffee, soybeans,
groundnut, maize, fruil trees and vegetables.

Main components of the project implementation are
i)  Establishment of upland crop rescarch station for coffce trees, fruit trees,
“vegetables and upland paddy, and
ii)  Bxtension and training of upland crops plintation through soriic béanch offices of
the project. ' :

‘The research station of the project which is located at KM 35 of the road No.23 from
Pakxe to Pakxong and has the exgeriimental farm of 210 ha. The project areas are extended in
the Provinces of Champasak, Salavan and Sckong Province areas, and the project arcas of

about 5,500 ki ranges from EL 400 m o EL 1,200 m of Boloven Plateau, except for the
south-eastern arca of the Piateau as shown in Figure 3V-1.

The extension works of coffee trees and other upland crops are careied out to make the
pilot viltages of extension works of coffee trees and other upland crops along the road No.20
from Pakxe to ncar crossing point with X¢ set river, one section of the road No. 23 from near
Pakxe to Pakxong, the other section of road No. 23 from B. Thateng to B. Beng and the road
~ No.16 from B. Thateng to B. Kafe. Irsigation and drainage development activities of the
+ project are scheduled to implement as the future phase of the project. The project will be
~implemented by the middle of 1995, Future implementation program of the project is not fixed
yet at present.

(2)  Swedish Intemational Development Agency (SIDA) projects

‘ Activities of SIDA are also found out at the 2 existing irrigation project sites of the
- Study area, Thongvay irrigation project of Pakxong District and B. Len irrigation project of
" Laongam District. Main purpose of SIDA projects is to provide agriculture infrastructures in-
* order to decrease slash and burn cultivation and to prevent deforestation.

In case of the Thongvay project, rehabilitation work: of existing irrigation facilitics are
being carricd out to provide stable water supply to paddy ficld of about 100 ha. Water
resources of the project is Xe Katam. B, Len: project has small weir, main canal and farm
ponds cum inland fishery ponds. Irrigation area is about 150 hain rainy season and about 20
ha in dry season. Water resources of the project are some springs which are located near the B.
Len. Upland crops such as vegetables, soybeans, ground nut; ete. and paddy are planted in the
irrigation aréa at present.. ' '
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(3)  Lao- IRRIresearch and {raining project

The project has been implemented since 1990 in ordes to make research development
and support of paddy and carry out teaining in Lao. The project is monitored by IRRL, and
financed by SDC. The implementation of project is extended by 1996. Main activities of the
project is not-found out in the Study area. However, Phone Ngaam Centre is established for
rescarch works of lowland rice in Champasak Province.

1.3 Design and Implementation of Existing Irrigation and Drainage Projects
1.3.1 Design Standards

~ The design standards of plan and design for irrigation and drainage development are not
authorized by the Lao PDR at present, and the specified design standards are adopted at project
by project. Therefore, estimation method of irrigation water requirenents for crops is not
“awthorized by the Lao PDR. FAQ's estimate method of irrigation watet requireient is generally
adopted at the majority of irrigation development projects in Lao. PDR.

In accordance with information of the Departrient of Irrigation, Provincial Agriculture
and Forestry Service, irrigation water requirement of paddy in dry scason is generally estimated
a1 2.0 lit./sec/ha and applied to the plan and design of irrigation development in the Champasak
Province area. Water requirenents of other upland crops in the 3 provincial areas are not
studied by the Depastment of Irrigation at the present.

1.3.2 Construction Materials and Equipment

‘(1) Construction Materials

. Except for local construction materials, a majority of construction materials are il_nported ‘
from Thailand and Vietnam. In the 3 province areas, main market of construction materials is
Pakxe, and the materia's are delivered to main towns of (he provinces and construction sites -

from Pakxe. Quantity balance of construction materials is unstable at Pakxe market  because |

of smalt stock capacities of market and much activities of construction projects in the 3 province - ;
areas. o : : .

Quality of construction materials are generally questionable to sustain some. certain
grade and / or the specified quality of the standards because of insufficient stock conditions at
markets and siles and transportation methods.

(2)  Construction Equipment

A ‘majority numbers of heavy construction equipment are pooled by the state
contractors. Release system of construction equipment 1o individual private contractors are also
established and functioned. -

1.3.3 Tenders and Contractors

~ Tender system for construction work of locat irrigation development projects has been
~ adopted since 1994 in the Charpasak Province area. In accordance with the Vientiane CPC
information note, No. 1103 / CPC dated Dec. 14, 1994, in case of the contract prices for
construction works of mere than 50 million Kip, the review and evaluation of project owner’s

1Y -5



estimale before tender and the tender evaluation to be conducted by the éomnittee after tender
shall be made in the procedure of tender system.

Contractors in the 3 province areas are broadly divided into 2 groups such as the state
contractors and private contractors. All private contractors are local contractors who don't have
- strongly financial and technical background. Two state contractors have field activities, and
their financial and technical qualification are comparatively better than the private contractors.

1.4 Water Right and Water Charge
1.4.1 Water Low and Water Right

According to the information of Departiment of Trrigation, MAF, draft water law of the
Lao PDR was prepared by the Department in October 1994, and being discussed in the
Governiment at present. Therefore, the waler rights for irrigation, hydro power station,
domestic water supply, etc. are not found out clearly in the Boloven platcau. Only the
‘traditional and/or chronological water uses are found out. :

'1.4.2 Water Users Association and Water Charge -

Water users-association and water chaige system for existing irrigation projects are
being established since 1994 as the initial stages, and the Local Governments' aclivities on the -
works are starting in line with the establishment of the water laws. In the Study area, primitive
water users groups and their aclivities are found out in 2 existing irrigation projects, Nain Sai
urigation project of Thateng District, Sekong Province, and Ngang Kham ircigation projects of
Bachiang District, Champasak Province,

~ Nam Sai project has irrigation arca of about 150 ha which scattered in 3 villages,
- namely, B. Kapu, B. Houay Say and B. Nhong Nok. Water users groups of the 3 villages has

- laken their aclivities for irrigation since October 1994. Main activities of water users groups is

maintenance work of canals, However, water charge collection is not carrded out.

. ‘Gnang Kham irrigation project has water users group which was established in

: November 1994 under the guidance of District Agriculture and Forestry Service. The water

users group is consisting of 30 family farmers, and their main activitics is also maintenance
work of canals. Collection of water charge is still discussed in the water users group. Technical
- guidance and sone extension work of agriculture to water users groups are not carried out by
the District Service as well as the Provincial Service.

2 PHYSICAL CONSTRA]NTS FOR DEVELOPMENT
2.1 Irrigation and Drainage
'2.1.1 Soils and Eresion

. The areas of ashallow soils are widely expanded in Pakxong and Laongam zones, and
 the areas have many rock out-crops. The parent materials of the soils are sand stone, clay stone

‘and basalt. The area are estimated at approximately 45 % of the Study area. Charactesistics of .

:1hc soit!’s_ are much erosive against heavy rainfalt in the stope areas, and high permeability and
rainability. ' ' .



" 2.1.2 Topographical Constraint for Off-taking of Irrigation Water

‘The majority of rivers and streams in the Study area have steep slopes and soil erosion
of river banks are accelerated by floods. Morcover, 2 huge numbcers of big stones and rocks
and weathered rock tayers are found out in the river bottoms and banks, and water falls and
rapids of river flow are also found out at many places of rivers. Therefore, the decp valleys of
the rivers give hard conditions of the off-taking water by gravity method.

2.1.3 Poor Co-ordination between Main Canals and On-Farm Development

In case of the majority of existing irrigation projects, the off-faking facilities and main
canals arc generally constructed by the Government, and construction works of on-fanm
facilities arc entrusted to farmers groups without technically suitable guidance. Therefore, much
water loss of ircigation arc found out during water supply due to the poor co-ordination of canal
system. Technical extension works of O & M are not found out in the ficld.

In planning of jrrigation development, the Government offices” concerned arc not
considered the detailed on-farm development plan, at present. More cffective water supply
system shall be considered in the planning stage, and more co-ordinated canal system shall be
constructed vnder sufficiently technical supervision of the Government concerned.

2.2 Water Management and O & M Works :

/ater uscrs groups are being established in the existing irrigation projecis of the Study
arca since 1994, and their activities are concentrated into only maintenance works of canals
without any technical guidance from provincial and district agriculture and forestry services.
The water management for the projects scem not to establish yet and so far to function in the
project arcas at present. Main reason of these constraints is the shoitage of human resources
and insufficient extension activities of the Government offices concerned.

2.3  Land Use and Land Concesslons

‘ “{n the south-eastern part of the Study area, hydropower development projects at 2 rivers
are being executed and will be executed within a few months under the supervision of MIH. In
conncetion with these activitics of the projects, the Local Government has aleeady proposed the
watershed conservation plans around both project areas to make a reinforcement of
reforestation. The forest conservation area is estimated at approximately 80,000 ha.

Furthermore, in the Champasak Province area, land concessions to state company and
private sector are accelerated for forest development, tivestock and cash crop cullivation such as
fruit trees, sugarcane and upland crops. However, land concessions are not found out in the 2
provinee areas of Sekong and Salavan Provinces. In-accordance with the information of
Champasak Provincial Agriculture and Forestry Secvice and CPC, the land' concessions are
approved in the 2 district areas of ~about 29,750 haby the Central Government as of the year
of 1995. Table IV-4 shows a summary of the land concessions in the Study area. The majorily
of the lands are located at central area of the Boloven Plateau near Pakxong village and the arcas
along the r0ad No. 20 from Pakxe to Bachiang village. Social infrastructures such as main
roads and electric power supply are generally established around the lands. Figure 1V-2 shows

- the location of the land concessions in the Study area. At present, the further land concessions

“of about 6,200 ha are being claimed to the Central Governnient, but the Goverament's approval
on these applications are not issued. Table 1V-5. and Figure 1V-3. show a suimmary of the land
concessions and the location of the tands. ' ' '

V-7



As shown in Figures 1V-2 and V-3, much ambiguity of locations of the tands are found
out. The Local Government recognised the ambiguity of locations but no activities for the
solution of the ambiguity seem fo be taken by the Government. The locations of land
. concessions near Pakxong village have much possibility of the water pollution by livestock
business and the disturbance of water resources of the Boloven Plateau in future.

Furthermore, the land concessions in the southern part of Bachiang District arca has
much ambiguity of locations of the lands, and have hard conditions to establish future land use
ptan and water resouirces development plan at preseat.

2.4 Quality Control of Works

The quatity controt of conslruction works are not executed in the majority of irrigation
- development projects in the Study area, especially earth works and concrete works because of
the shortage of human resources such as the qualified and sufficient numbers of project
managers, engineers and technicians. The laboratories for soil and concrete tests and
construction materials are nol available in and acound the Study area. Therefore, the majorily of
irrigation and drainage facilitics seem nol to have the sufficient durabitity as specified
ordinarily. More higher quality conteol works of projects shall be need to avoid much loss of
investment as soon as possible.

2.5 Construction Materials, Equipment and Labor

n Shortage of Labor

_ One of main consteaints for implementation of the projects in Lao PDR is shoitage of
'labor, technician, engincers and project managess. In the Study arca, the same constraints arc
found out in the ficld and the offices concerned. Shortage of labor in the construction sites of
~ the Study area are very severe to execute the works because of far distance to the site from
“villages and a few numbers of village people.

; Fuﬂﬁennore, quality and quantity shortage of technician and engineers are also - found
out at the offices concerned of the Study area. At present, mechanical construction method is
adopted at a majority of construction sites of the Study area to cope with the Jabor shortage
problems. '

(2)  Shortage of Construction Materials

‘ Pakxe market has unstable balance conditions of construction materials at present,
because a majority of construction materials are mainly imported from Thailand, and activitics
of big hydropower development project affect the stock conditions of materials at the market.

(3) ' Transportation Cost

At present, transportation costs of construction materials are being monitored by the
local Government through the issuance of information note on new prices of construction for
irrigation project in the Champasak Province. The information note is issued in November
1994, The recommended transportation costs are estimated by using some steps - percentages
of the shop prices for materials based on the district arcas. However, the actual transporation
cost is still accounted front market area to project sites based on the ton-kar system.
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BASIC CONCEDP'T OF IRRIGATION AND DRAINAGE DEVELOPMENT

T

3.1 Co-ordination of National and Regional Irrigation Development Programn

_ The ageiculture development policies of third S-year economic development plan (1996-

2000) are (i) the decrease of the slash and burn cultivation and (ii) the increase of rice
“production through the incréase of yicld of paddy and the enlargement paddy fields through
irrigation and drainage development. The Loa PDR will intend to implement many isrigation
and drainage development programs which are fit the national economic development
progriuns. In the plan, the irrigation areas 1o be developed in the 3 provincial ateas of Salavan,
Sekong and Champasak are only 6,000 ha in rainy season and 400 ha in dry scason.

Through the implementation of the projects, it shalt be clear to develop the imigation and
drainage areas of more than the national target areas, and it shali coniribute the national and
regional irrigation development programs. Furthermore, in the line with the excelleat co-
ordination of the other irrigation and drainage development programs in the Study area, the
crop diversification prograin in upland crops ficlds shall be established for the up-grading of
living standards of village pcoples and for the decrease of the stash and burn culiivation

3.2 Rehabilitation Plan of I‘Ixi_sting‘lrrigation and Drainage Projccts

In the Study aréa, 15 existing irrigation projects arc found out, and the present status of
projects and conditions of irrigation and drainage facilities are confirmed. The majority
numbers of the existing projects are nhewly acconiplished projects before a few years from
1992 to 1994. Project facilities are maintained well. Old projects which were accomplished in
the beginning of 1980's are 4 projects, namely, B. Ving Kham, B. Phao Gnai and B. Soung in
Salavan Provineé and Houay Set in Champasak Province. Maintenance conditions of project
facilities are not appreciated well, and rehabilitation works of project facilities are necessary.

: Theé existing projects of 3 sites in Salavan Province have small irigation areas ranging
from 50 ha to 150 ha and the water resources of respective irrigation projects are small -
- tributaries of Houay Laka river and the return flow water of upper irrigation arcas. And, the 3

projects can be involved into the future devclopment plan of Lower Nam Sai IARDP. o

Therefore, the rchabilitation plan of the 3 project facilities will be involved in the future
development plan. -

The other old project, Houay Sct p project in Champasak Province is not involved in
any proposed IARDP area, but has a trouble on water use and absorption of Xe Set river with
Xe Set hydropower station at present. The water atlocation problem of Xe Set river are still
being discussed in the CPC of Champasak. Therefore, in this study, rehabilitation plans of the
Houay Set projecis is not considered.

3.3 New Development Projécts
3.3.1 Co-ordination of Land :Use and Agriculture Development Plans

" The future land use consisting of water shed conservation areas, bio-diversify
conservation areas, Soit crosion conservation areas, forest development areas, livestock
development arcas and arable land of agriculture are examined in (he Study area, and the
" necessily of the irrigation and drainage developnient are pointed out in certain arcas in view of
“agriculture development. In order to clarify the potential of irrigation development, water

balance study are made based on the estimated water resources.
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3.3.2 Exccuting Organization of Prejccts .and 0O & M Works

_ Executing body of the projects will be Development Commitlee which consists of
Minisiry of Agriculture and Forestry, Governors, cabinets and agriculture and forestey services
of the 3 provinces. The Development Committee will implement construction of facilitics,
operation and maintenance works and agriculture extension works after construction works.

3.3.3 P'ri)'prcd: Irrigation Methods and Future Extension Works

Furrow irrigation methods will be applied for upland crops, and flood irrigation
nethod, for paddy, taking into consideration the cheaper initial investient and the easy
* maintenance works. " As for irrigation method for coffee, fruits and multi-purpose spices tregs,

pond and basin irdigation method will be adopted at the on-farm level by conveying irrigation

water through small farm ditches. Irrigation water for coffee and fruits trees and upland crops

will be supplied with an interval of a few days, and in casc of paddy, irrigation will be carried
“out for 24 hours.

For implementing successful extension works in near future, research and
demonstration stations of vegetable, upland crops, fruits trees including coffee trees and muldi-
purposes spices tices, inland fishery and livestock will be established in the Study area. More
technical irrigation systems such as sprinkler and drip irrigation systems are not planned in the
ficlds of the Study arca at present, but the trials and research works of technical irrigation
neethods will be involved into the implementation programs of the rescarch and demonstration
stations to evaluate the effectiveness of the irrigation methods and to monitor the practices of O
‘& M works in the each station areas.

3.3.4 Supplementary Irrigation for Wet Scason Paddy and Upland Crops

~ . In accordance with the hydroTogtcal dala in the Study area, annual rainfall will range
from 2,400 mim in the lower land area and 3,600 nun in the higher mountain arca. Rainfall of
more than 90 % will be in the wet SCason, and rainfall in December (o February will not be
expected, therefore the effectiveness of rainfall for dry season crops is will not be expected
well, and the similar amount of irrigation water requirement: will need at any probability of
drou ght years. In the transition period from dry season to rainy season, the existing agriculture
land of coffee, fruit ree, upland crops, upland rice, ete. have been severely dried up due to the
unstable rainfall conditions.

Therefore, supplenyental irrigation devc!opmcut is made to sustain the stable growth of
wet season paddy and upland crops, and as for irrigation to perennial crops such as coffee,
~ fruitand multi-purpose spices trees, irrigation development in the most critical growth seasons
- which are the flowering stage for the coffee trees and nursery stages for mulli-purpose spices
~ trees, will be made.

3.5 Soil Conservation Plan of Irrigation and Drainage Devclopment

Since the proposed development areas for cultivation of upland ceops, vegetable and
coffee trees have a rather steep gradient ranging from 1720 to 1/10 and are covered by erosive
top soils such as basaltic weathered soils, sandy, silt soils, etc.. Much soil erosion will be
considered during rainy season, In order to cope with soil erosion in the field, soil conservation
plan at the on-farm including irrigation and drainage canals system will need. The consesvation
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plan will be made to expect the natural change in the grading of farm plots through natural
mechanization of soil erosion.

As the farming technology of coffee, fruit and mulli-purpose spices trees, the small
semi-circle bunds will be established at lower slop sides of the planted trees, and farm bunds
will be provided with a certain intervals in the each farm plot. Farm ditches to supply ierigation
water will be !aid out to connect the simall semi-circle bunds mentioned above in paralic]
dircction with fopographical: contour lines. Moreover, protection bund combined with the
function of farm roads will be laid out with an interval of approximately 100 m in parailel
dircction with topographical contour lines. The farm bunds and protection bunds have the filter
sections which control and convey the exceeded rain water in the farm plots through the gravel
and stone filters to the next farm plots. The tertiary drains have the filter sections which are laid
across a protection bunds, and the excess rain water and the eroded soils will be controlled at
the filter sections.

4 DEVELOPMENT PLAN
4.1 Frrigatien Water Requirement

143 Potential evapo-transpiration

Potential cvapo-transpiration (ETo) in the Study area are estimated by the modified
Penman method using monthly metcorological data of 3 stations namely, Pakxong, Pakxe and
Salavan. The ETo are estimated as follows.

' (Ueit : mm/day)

Jan, _¥eb.  Mar._ Apr._ May  Jun. _ Jul Aug. _Sept. Oct._Nov. Beg,
Pakxong Station _ _

41 53 55 58 49 42 40 38 39 44 51 47
Pakxe Station o o ' :

62 74 82, 83 7.1 - 48 46 43 45 48 58 59
Satavan Station o _ ‘ S

4.7 6.5 71 69 64 47 .47 - 41 4.7 5.1 54 49

(2)  Cropcoe ficient

The proposed cropping pattemns are proposed to fit the meteorotogical conditions based
on the elevation of the Study area, such as low land areas, siiddle elevated areas and high land
areas. Main crops in the proposed ceopping patierns are rainy season and dry season paddy,
upland crops such as soybeans, maize, etc., vegetables, fruit trees and coffee trees. Since the

crop coefficient varics with kind of crops, planting scason and period of crop growth, the crop .

coefficient of the proposed crops are made referring to " Crop Water Requirenients, FAO .
Tirigation and Drainage Paper No.24 “. The estimated crop cocfticient are shown in Table 1V-6.

(3} Probable rainfall

~ For calculating the probable rainfall, the rainfall data of the 3 stations, namely Pakxong,
Pakxe and Salavan, are adopted. The probable anaual rainfall with a ceturn period of 5 years
are theorelically calculated, and the standard design year for the irrigation water requicements is
determined as the hydrological year which has the nearest annual rainfall to the theoretical

‘rainfall. The probable rainfall of the 3 stations are estimated as follows.
(Unit : mmv/month)

VAL



___Jan, Feb.  Mar.  Apr._ May  Jun. Jul. __ Aug.  Sept. Oct Nov. D

ec,
Pakxong Station

0 23 162 346 414 368 436 567 338 158 13 0
Pakxe Station . '

0 0 t 15 61 296 340 556 336 149 9 0
Salavan Station :
2.0 12 10 65 236 458 - 244 a77 74287 ¢ SR | N

() Effective rainfall

 Theeffective rainfall is estimated on a monthly basis, based on ” the monthly effective
rainfali curve © developed by the Commiiltee for Co-ordination of Investigation of the Lower
Mckong Basin (the Mckong Committee), as shown in Figure 1V-4.

(5)  Puddling requirement and Percolation for paddy ficld
" Since the ficld data of soils, soil moistute before and after puddling, péreolation loss,

etc. are not available, puddting requirement will be assumed at 180 mm / time referring to the
* similar irrigation and drainage development projects in Lao PDR.
{6) Nursery requireiment

 Nursery bed will be assumed at 1/40 of paddy field, and the nursery requirenient covers
preparation of nursery bed, evapo-transpiration and percolation. Water for preparation of
nursery bed is assumed the same water amount of puddling - requirement, and evapo-
transpiration and percolation will be assumed al § mm /day and 3 mm / day respectively.

Themfore, the nursery rcquircmcnt is estimated below.

© {i}. .. Preparation of nursery bed | S 180 mm
© ()  Evapo-transpiration . S 300mm ‘
(i} Percolation. -~ - - : : 180 mm .
. Total S 660 mm

Nursery Requiremient 660 mm / 40 = 17 mm / time
(M Overall irrigation efficiency

~ Overall irrigation efficiency consists of conveyance and application efficiencies.
Conveyance cificiency will be assumed at 85 % because of canal lining of main and sccondary
‘canal, and application efficiency are assumed at 70 % for paddy field and 60 % for upland
crops field. Overall irrigation efficiencies are assumed at 60 % for paddy field and 51 % for
upland crops ficld.

©(8) . Seasonal irrigation water requireinents

Tables 1V-7 to V-10 show the seasonal irrigation wates requircrients in each the areas,
based on the proposed cropping patterns. Seasonal irrigation requirements for each the
proposed cropping paltem are summanzed below. :
{Unit : mn/month)

Jan, Feb. Mar,  Apr.  May  Jun, Iul. Aug. _ Sept.__ O«t, Nov,  Dec._Total
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Pakxong Area -
Cropping Patterm A

289 339 210 0 0 0 o 0 0 0 5 1t 919
Cropping Patterm B

73 228 74 0 0 0 0 0 0 0 11 102 588
Cropping Patem C

107 194 62 0 0 0 0 0 0 0 60 38 460
Coffee

172 175 39 0 0 0 0 0 0 0 192 194 771

" Lacngam Area

Cropping Pattem A : : : :

268 429 568 386 43 0 0 0 0 174 183 112 2,162
Cropping Pattem Bi

00 33 362 177 1S 0 0 0 0 38 23 86 1,215
Cropping Paitern B2 .

200 313 362 177 15 0 0 qQ 0 174 194 106 1,543
Cropping Pattern C : _

121 278 364 296 128 0 0 0 0 62 65 40 1,363
Coffee : _

195 243 294 234 169 0 0 o 0 16 208 202 1,561
Salivan Area
- Cropping Pattern A .

268 412 554 316 0 )] 0 ¢ 264 50 186 113 . 2,163
Cropping Paltem B _

218 21 350 37 0 0 17 0 264 50 197 92 1,546
Cropping Pattern C : _

121 263 ast 230 4 0 0 0 129 0 65 40 - 1,203
Coffee =~ . . : '

195 1229 283 176__ 0 0 0. 0. 83 __ 0 210 203 1378

4.2 Water Balance of il. Lamphan and H. Nam Sai Dam Plans

(1)  H. Lamphan Dam Plan

The Lamphan dm is- proposed. (o supp_ly' irrigation water for the Middle Lamphan
FARDP area, and the proposed cropping paltern is double rice crops. or the cstimation of the
required storage capacity of reservoir, the reservoir operation are made based on the
assumplion mentioned below,
(a) Runoff

Mecan monthly runoff of H. Lamphan river are estimated on the specific discharge as
shown in Table 1V-11, based on monthiy rainfali for the 6 years from 1989 to 1994,

(b)  Seasonal irrigalion requirement

The seasonal irrigation water requircments are eslimated by using the following
assumptions of evapo-teanspiration and effective rainfall.

i) Potential evapo-transpiration which are estimated by using mean m’onlhly
meteorological data at the Salavan station is adopted for the estimation of irrigation
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water requirements because the radical change and ranges of ncteorological
condittons such as temperatare, sun shin, humidity and wind velocity the will not
be expected, and '

ii)  theeffective rainfall for the same 6 years arc estimaled based on the mean monthly
rainfall at the same station.

The seasonal irrigation waler requirements are estimated as shown in Table [V-11.
(c) Water balance of Lamphan reservoir

The reservoir operation are calculated by the formuta below,

R-(L1+1L2+M+D))=C+SP

Whete,
R : Seasonal unoff L1 . Evaporation loss
.2 : Seepage loss M Maintenance flow

D : Trrigation demand C  : Reservoir capacity
SP  : Spill oul discharge ' .

Evaporation and “scepage losses from reservoir are assumed at 7 mm /day. The
maintenance flow released feom the dam  are estimated as the nil, taking into consideration the
cureent social condition and water use in the down stream from dam site. Based on these
assumptions, the required reservoir capacity which can supply water lo icrigation area with a
.dependability of 80 % is estimated at 42 MCM as shown in Table 1V-11.

.(2') H. Nam Sai Dam Plan

Nam Sai dans is planed at about 6 km upper streani from B. Thouay to supply ifrigation
waler for the Lower Nam Sai JARDP, and the active capacity of reservoir is designed about 20
. MCM, applying maximum water use for imigation arca of about 3,800 ha. Irrigation water
- requirement and water balance is made by the means of similar method. '

' 4.3 " Drainage Water Requicement

(1) Drainage water requitcment of paddy ficld

The drainage requirement of paddy field is cstimated to evacuate the sueplus rain water
for the drainage period of the 3 days by using the- probable daily rainfall which has a
- dependability of 80 %. The probable daily rainfall are estimated at 4.7 it. / sec/ hato 8.7 Jit. /
see / ha, based on the each river basins.

(@ Drainage water rcquiﬁ::mm of upland ficld

- The drainage requirement of upland crops field is estimated by using the rational

- method because the projects areas mainly range from 10 km2 to 50 kmi2, The runoff coefficient
is assumed at 0.5, taking into consideration the proposed crops, crop farming system and soil
conservalion plan at on-farm. The drainage roquirements are estimated at 7.1 lit £ se¢ / ha. to
12.0 lit./ sec /ha at each the river basin, : -
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4.4 Irrigation Development Potentials
4,4.1 Water Balance Study

Since the land capability evaluation and land use plan are made in view points from
soils, topographical conditions including elevation, crop growth conditions / characteristics of
crops and present land use aspects, the potential of irrigation development will be estimated to
make the water balance study based on the Jand resources.

As for the water’ resources development in the Study area, the reservoirs of the 2
existing dams and the 4 proposed dams are found out, At present, the 2 dai reservoirs, namely
Xe sel reservoir and Lamphan reservoir, are can be involved for irrigation development
program through the Study. The otlier 4 dam reservoirs have been scheduled o implement or
being implemented for hydro-power developmient program, and can not be expected to involve
for irrigation development. Thecefore, the water resources development programs for irrigation
are considered the 2 dam reservoirs, and the water of rivers and streams in the Study area.

In the water balance calculation, since water demand are mainly seasonal irrigation
requirements, the domestic water demand are accounted to involve into the jmigation
requirements because of small amount. The water balance are made in the critical period of
seasonal irrigation requirements at cach the river,” '

The Study area will be divided into the 3 block aress, taking into account the rainfail
and runoff conditions. In Laongam and Salavan areas, critical conditions of irrigation water
tequirement arc found out the 2 seasons such as the transition period between the dry and wet
seasons and the wet scason. The concept of supplementary irrigation for the wet season crops
cultivation is adopted in the both areas. As the Pakxong area has comparatively much and
sufficient rainfall for wet season crops cullivation, and the critical periods of scasonal irrigation
fequirements are found out during the transition period from dry season to wel scason only.
Therefore, water balance in the Pakxong arca is made in the transition period of the seasons.

Laongam arca ow land located wilh the elevation of less than 400 m and
- expanded from H. Champi river basin to H. Tapoung river basin.
Salavan area ~ areas expanded from H. Tapoung river basin to H. Lamphan
_ o . river basin _ _
Pakxong atea higher land located with the elevation of more than 400 m and
expanded from Champi river basin to H. Xe Pian river basin via
Xe set river.

The condilions of water balance calculation are summarized below.

i) Waler use of existing irdgation projects are estimated based on the proposed
cropping pattern. Total irrigation arcas of the 15 existing projecis are estimated at
about 1,600 ha, and assumed to have a double rice cultivation.

i) The inigation requirements in the potential areas are estimated under the following
conditions of the allitude of topography and fand use. -

- Areas with the altitude of mose than 1,000 m

Present planted areas of coffee is sustained and considered not to extend. Farm
lands of cropping pattern Type-C are extended. The other 2 cropping pallern
Type-A and Type-B are not considered,
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Areas with the altitude of 600 mto 1,000 m

Present planted arcas of paddy and coffee are sustained, and extension of
cropping pattern Type-B and Type-C are carried out. Exiension of the planted
arcas for both the cropping patterns are even, 1.0 : 1.0,

- Areas with the altitude of 400 m te 600 m

Present planted arcas of coffee are sustained, and extension of cropping pattern
Type-C areas are not considered. Extension’ of cropping paltein Type-A and
Type-B are carried cut. Extension of the planted arcas for both the cropping
palterns are assumed at even, 1.0 : 1.0.

- Arcas with the altitude of less than 400 m

Present planted arcas of coffee are sustained, and extension of cropping pattern
Type-C areas are not considered. Extension of cropping pattern Type-A and
Type-B are canied out. Extension of the planted arcas for both the cropping
. pattems are assumed tobe 2.0 : 1.0. _
iii)  Return flows are estimated at 10 % of the irigation water from the existing and
proposed irrigation areas.

iv) Minimum maintenance flows of rivers and streams are estimated at 5 % of the
runoff at the off-take sites.

Figure 1V-5 shows the concept mentioned above.

4.4.2 Potential Areas of Irrigation Development

As a result of water balance calculation, the maximum irrigation arcas which can be
irrigated in view from the maximum water use during critical séason of agriculiure farming are
cstimated at 90,710 ha. The arcas are also screened again based on the land capability and
future land use plans, and the potential irrigation development arcas are finally estimated.

. The estimated potential areas for irrigation development are approximately 54,670 ha in
. the Study area excluding irrigation areas of 36,040 ha which irrigation water can be off-taken
~within the Study area, but the irrigation area are located outside of the Study area, and the
~ potential irrigation area of 54,670 ha can be classified as summarized below by the types of
“cropping pattern and the topographical altitudes. Table IV-12 shows the estimated potential
-imrigation arcas, and Figure IV-6 shows the locations of the poteatial areas.

The potential areas of 54,670 ha are summarized below,

Areas with the altitude of more than 1,000 m
1,970 ha for cofiee
‘480 ha for Cropping pattem Type-C

© Areas with the altitude of 600 m to 1,000 m

6,255 ba for cofice _
2,090 ha for Cropping pattem Type-A
5,245 ba for Cropping pattern Type-B
2,530 ha for Cropping patiern Type-C

Arceas with the altitede of 400 m to 600 m
3,160 ba for cofflce
515 ha for Cropping patiern Type-A
800 ha for rainy season padly
3,555 ha for Cropping pattern Type-B

Areas with the altitude of less than 400 m
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7,635 ha for Cropping pattern Type-A
11,630 ha for rainy season paddy
8,205 ha for Cropping pattern Type-8

4.4.3 Potentials by Gravity Irrigation Method

The potential iFrigation arcas which water can be supplied by gravity irrigation method
are. estimated at 36,005 ha of 30 projects. including the 15 existing projects. The detailed
information are shown in Table 1V-12. Irrigation water can be off taken by weir and intake
gates at the rivers and streaims and conveyed into the potential irrigation areas. The potential
arcas are summarized below.-

Areas with the altitude of more than 1,000 m
1,700 ha for coffee
350 ha for Cropping paltern Type-C
Areas with the altitide of 600 m to 1,000 m
2,815 ha'for cofice
140 ha for Cropping pattern Type-A
2:010 ha for Cropping pattern Type-B
1,160 ha for Cropping pattern Type-C -
Atcas with the altitude of 400 m to 600 m
2,700 ha for coffee
45 ha for Cropping pattem -A
800 ha for rainy season padkly
3,085 ha for Cropping pattera Type-B
Areas with the altitude of less than 400 m
3,025 ha for Cropping patiem Type-A
“11,630 ha for fainy season podly.
6,545 ha for Cropping pattern Type-B

4.4.4 Potentials by Pump Irrigation Method

The potential irrigation areas except for the areas to be imigated by gravity ncthod are
estimated at 18,665 ha as shown in Table 1V-12. Recommendable irrigation method for the
potential areas are pumyp irrigation because the erosion of river banks are deeply accelerated and
it has the hard conditions to off-take irrigation water by gravity method. The potential areas to
be irrigated by pumps are summarized below.

Areas with the altitude of more than 1,000 m
270 ha for coffer .
130 ha for Cropping pattern Type-C
Areas with the altitude of 600 ni to 1,000 m
3,440 ba for coftee
1,950 ha for Cropping pattern Type-A
*3,235 ha for Cropping pattern Type-B
" 1,370 ha for Cropping pattera Type-C
Areas with the altitude of 400 m to 600 m
460 ha for cofice
470 hia for Cropping pattem Type-A
470 ha for Cropping pattern Type-13

w17



Areas with the aliitude of less than 400 m
4,610 ha for Cropping pattern Type-A
2,260 ha for Cropping pattern Typ:-B

4.4.5 Strategy of Development

The strategies of irrigation development are made to give the advdntageous points at the
cheaper invesiment, the easy maintenance works, the easy establishment of water users
association and the easy water operalion. '

_ The potential aeas consist of existing irrgation arcas and the other areas (o be newly
developed. All the existing irrigation facilities which have been constructed by the Central and
Local Governmients are weirs and infake gates. Water is off taken at the rivers by gravily
irrigation method. The irrigation systems have been already functioned, even, they have some
constrains and subjects to operation, water management, maintenance of facilitics, extension
work and water users’ association. The existing ircigation areas shall be considered to sustain
the current implementation and (o up-grade the agriculture extension works and support
system, and only agriculture and extension. development program will be discussed in the
Study. Because the majority of the irsigation facilities are newly constructed and sustained the
fine conditions.

In the new development arcas, the 3 types of irrigation methods such as (i) gravity
method, (i) pump method and (i) the combined method of gravity and pump can be
considered. The higher advantageous method is the geavity irrigation method because of the
- cheaper investment and (he edsy maintenance works. The pump icrigation method is - not
recorumendable at present, taking into account the present conditions of farmers' familiasity
with irrigation, farmers’ financial fundamental, O & M works of irrigation facilities, support
system of icrigation development and technical extension works in the Study arca, and it will
take so much times to develop and extend the pumip irrigation method.

Therefore, the strategies of irrigation development al the first stage is to sustain the
~ current implementation of the existing projects and to up-grade the agriculture extension works
- and support system in the existing irrigation arcas, and to make irrigation development in the
- new areas by the gravily irrigation method. After the first stage, the pump irrigation method and
* the combined method of gravity and pump will be extended in the new area.

' 4.4.6 Proposed Development Areas

'The potential areas for irrigation are estimated theough the water balance study, and total
ircigation potential area are estimated at 54,670 ha consisting of the gravity irrgation areas of
36,005 ha and the pump irrigation arcas of 18,605 ha. ‘The gravily irrigation arcas are expanded

30 sites in the Study area including the existing irrigation areas.

- In the long term irdgation development program by the year of 2010, the
“implementation program of gravity irrigation development will be examined and discussed,
taking into account the project scales such as total development areas, the technical grades of
irrigation extension, farmers' familiarity wilh technical operation and the development stages of
water users' association. Furthermore, the following 6 conditions are considered to select more
advantagcous projects of the gravity inigation method
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(1)

(i)

the casy access for waler operation,

what the land owners (farmers) and water users association will be in and around
the projects areas and they can have higher possibitity to provide the access roads
to project arcas with the cheaper investiment,

the positive activities of water users associations including the excellent
maintenance activities,

what the higher and excellent ¢o-ordination and corporation among the members

(i)

(iv)

(v)

(vi)

Table

sites can be

of water - users associations will be expected, and social co-ordination and
corporation among the cthnic groups in the same project area will be highly
desirable and - , _

the easy approach of establishment for agricullure support system including the
steengthening of  farmers' financial fundamental

what the social co-ordination and corporation among the ethnic groups in the same
project area will be highly desirable, and the activities of agriculture support
system can be found out at present and expect further extension in future.

the advantageous locatioris as the pilot and deinonstration projects

what the project areas are located near the center of regional areas and /or can be
expected to becone the representative situation of regional economy. _

the optimized scale of irrigation and drainage development projects as the small
scale projects :

what the area scales of the projects are appreciated to have the ranges from 500 ha
to 2,000 ha , taking into consideration the arcas of existing irrigation projects
ranging 30 ha to 400 ha, scales of provincial budgets of O & M works and human
resources such as engineers, technicians and extension workers.

sustaining implementation programs of the existing irrigation and drainage
development projects -

what the majority of the existing projects in the Study areas are newly constructed
projects and the O & M works of the projects ar¢ also scheduled to carry out by -
the Local Government. It will be clear that the rehabilitation works of the
projects are not necessary.

IV-13  shows the selection of more advantageous projects by using the 6. - |
conditions mentioned above. Total potential areas of approximately 21,285 ha consisting of 16 .

proposed as more advantageous projects shown in Table 1V-14. The proposed

projects of 16 sites are illustrated in Figure IV-7.

4.4.7 Prop

osed Implementation Program

- Implementation of irrigation and drainage developiment in the Study arca will be
scheduled based on the conditions below,

(i
(ii)

(iii)

It will take more than 15 years that implementation of overall irrigation and
drainage development in the Study area are carvied oul.

Gravity irrigation projects will be given higher priority orders for the
implementation because of easy O & M works and cheaper O & M costs.

It can be appreciated to casry out the implementation of all the gravity ifrigation
projects proposed in the Study for the 15 years by the year of 2010,  but it will
be so hard to implement all the gravily irrigation projects, taking into account the
present budget conditions and the present availability and capabilities’ of human
resources including agricultare extension workers. it could be tecommended to
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make a-programs on the implementation of the selected 16 projects for the 15
years :

(tv) The targets of project implementation for the 15 years are to implement a few
demonstration projects of lypical agriculture development in the Boloven Plateau
in the initial stage of the implementation, to extend the eftectiveness of the projects
to the adjacem areas, and to extend the projects in the Study areain the line wilh
the éxtension of the demonsiration effectiveness.

(v) Morcover, the implementation of the research and demoistration stations will be
carried oul for the sirengthening of the extension works, in the line with the
implementation of a- few demonstraiion projects of typical “agriculture
development.

Therefore, the implementation program will be proposed;

The gravity irrigation projects of 16 sites will be programmied to carry out for 15 years
by the year of 2010, and the implementation of other gravity irrigation projects will be carried
out after the 15 years, and those of pump irrigation projects are expected to implement in
future. The implementation of the 16 projécts will be stage wised into (he 3 phases of each the S
years by the year of 2010, and the prioritics of implemientation will be given to the most
advantageous projects which can be expecied much cifectiveness of the agricullure extension
and (lunonstmtion effects around the project areas.

As for the water resources development, the O & M for the existing water resources
facilities such as dam, small reservoirs, farm ponds, tubewells and pumps shall be made a
reinforcement and extended during the Phase I & 11, and the new water resources development
for irrigation such as the Middle Lamphan projects will start in (he Phase 11

Implemeatation strategics of irrigation and drainage facilities and farm roads during the

Phase [ are to give the extension of O &M for the existing facilities and to start the devclopment

of new facilitics, and the strengthening of O & M and development of new facilitics w:l! be
“carried out in the Phase 11 & 1IL: -

 As for the water management, the targct% of water management during the Phase 1 are
‘the extension” of water. managenent technology “in the existing - project “arcas - and  the
establishment of water vsers association. Those of Phase 11 & 1H are the strengthening of the
extension on water management technology in the new project areas and strengthening of the
“activilics of water uscrs associations.

“The proposed implementation programs are summarized below, and are illustrated in
Figure IV-8.

Phase 1(1996-2000) - 5 projects such as Upper Champi, Upper Tapoung,
: ‘ : Upper Kapheu, Lower Xe Sct and Upper Tayun -
Phase 11 (2001-2005) 5 projects such as Lower Xe Pian, Middle Tapoung,
. Lower Tapoung, Upper Thon and Upper Makchan
Phase HI (2005-2010) 6 projects such as Lower Champi, Lower Namsai,

Middle Lamphan, Middle Xe Katam, Medd!e Namtang
and Lower Makehan-Gnai
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5 DESIGN
5.1 Design Standards and Terigation Methods

The concept of design for the proposed 16 irrigation developnient projects are made as
follows:

(1} Design Standards

~ Since the authorized standards for plan and design in the Lac PDR are not confirmed
yet, and it will be judged that the general conditions of topography, the area-scale of river
basins and the gradients of rivers in the Study arca are so similar to those in Japan, the
standards of plan and design published by Minislry of Agricalture, Forestry and Fishery, Japan
and the other equivalent standards will be adopted in this Study.

(2) Irrigation Method

The proposed irrigation method is gravity irrigation to off lake irrigation water by weir
and intake gatés. Water supply is continued for 24 hours in paddy ficlds by flooding method
and made with a rotation interval of 6 days in upland fields by furrow irigation method. As for
the water supply for coffee trees, small pond and basin irrigation method is adopted.

In case that the seasonal icrigation requirenents of the wet season crops are not
appeared, design irrigation discharges of the project areas are ordinarily estimated at the peak
discharge of the seasonal irrigation requirenment, based on the combination of the proposed
cropping patterns for each the project area. In case (hat the seasonal irrigation requirements of
wet season crops are found out, supplementary irrigation method for the wet season crops,
especially, wet scason paddy, the design irrigation discharge of the projects are estimated at the
peak requiremient in the wet season.

5.2 Caual Layout

. The development of farm lands can be divided into the 3 types such as (i) paddy fields,
{ii) upland crops ficlds including vegetables fields and (iii) lands of coffee, fiuit trees and multi-
purpose spices trees. The paddy ficlds shall be developed in the flat lands which have a -
topographical stope of less than 0.1 % , and the maximum slope for the upland crops ficlds and
lands of coffce, fruit trees and nwlli-purpose spices trees can be 15 %. In the extension
program of the tand use, the severe examination on the topographical slopes shall be carried
ggt, and the leveling work for paddy fields and the grading work for upland crops fields shall

decreased.

Main and secondary canals are designed as concrete lining canals to prevent much water
loss, soil erosion and casy maintenance works, The majority sections of the canals are laid out
“along the existing roads, and made the straight out. In case of upland crops fields, farm ponds
“are provided at the head of tertiary canals (o wiake the easy water operation for irrdigation

rotation at the on-farm. Tertiary block ‘is designed 1o range 30 ha to 60 ha, and the average
length of tetiary canals are designed to range 500 mto 700m.

5.3 Headwork and Intake Facilities

~ - Headwork is designed as concrete weir of gravily type, and design floods of weirs are
-probable flood with a return period of 100 years. Over flow depth of design water is designed
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to range 0.6 m to 2.8 m. Weirs are desigaed to be broad crest type, and the one (1) side or both
sides of the off-take methods are designed for ircigation water. Intake gates are designed to
have the steel screens to off take the surface water and to prevent the inflow of river bed toads,
and the seitling basins are designed at head race canals.

Aprons are designed at up stream and down stream from weirs, and gabion protections
are desigaed to sustain the smooth hydrautic condition at the transition sections from weir to
river courses. '

5.4 Dam and Reservoir

In the water resources development of the 16 project sites, only 2_119','»)' dams and
reservoiss, nancly, Lamphan dam and Nam Sai dam. Furthermore, the released water from
existing dam, namely Xe Set dam and reservoir is concerned.

~ Detailed technical and engineering information on topogsaphy and geology arc not
available for both dams.  The Lanphan dam is designed as rock fill zone type, and dam height
of 32 m and dam length of 250 m are assumied.  Reservoir capacity is estimated at total
capacity of 50 MCM consisting of the aclive capacity of 42 MCM and dead capacity of 18
MCM.

- The Nam Sai dam is planed to provide in the upstream of about 6 ki from B.- Thouay,
and active capacity of dam is assumed about 20 MCM with a dam height of about 8 im. Detailed
topographical and geological surveys are need in fulure in order to make and confirin more
technical soundness of plan and design for dam and reservoir,

On the other hand, the Xc Set dam and rescrvoir are existing facilities, and functioned
as hydropower project at present. Taking into consideration the current operation of
hydropower station, the reservoir capacity is not so large and the runoff at the reservoir are

estimated at about 2 ni3/ sec in dry scason. Therefore, the irrigation developinent plan is to use
* the tail water released from the Xe Set hydropower station for irrigation in the lower reaches of
~ the dam by construction of regulation ponds. The operation hours of releasing waler from
- power slation is estimated at about 3 hours / day in dry season, and the minimum released
- discharge from hydropower station is estimated at 147,000 m3 / day in drought year with a
reliability of 80 %e. The regutation pond is designed to have the storage capacily of 130,000

.+ m3,

5.5 On-Farm System

“In paddy field, one (1) tertiary irvigation block is designed to range from 30 ha to 60 ha,
tertiary irrigation canal and drainage canals are provided. Tnspection roads cum farm roads are
“deigned along tedtiary canals and drains. Quaternary canal and drains are laid out to cover one

(1) quaternary irrigation block ranging from 5 ha to 10 ha, and a farm road is provided between

quaternary canal and drain. Turnout boxes are designed at the head of tertiary irrigation canals,
and division boxes are provided at quaternary irrigation canals with an interval of about 100 m
to supply water to a farm plot. :

In upland crops ficld, one (1) tertiary block is designed (o be 30 ha to 60 ha; and a farm
pond is provided at head of tertiary canal for the easy segulation of rotation of inigation water.
Farm ditches are designed to branch at any sections of quaternary canals and to have a parallel
dircction  with to the topographical contour lines. _

The soif conservation plan are involved on farm developinent system. Semi circle bunds
are designed at Jower side from the planted trees for pond iriigation, and the on-farm bunds for
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alley cultivation of upland crops are designed. Fuithermore, the protection bund against the soil
crosion are laid out with an interval of about 100 m. The protection bunds have some gravel
filter sections to Mow out the excess rain water from farm plots to farm plots. The same gravel
filter sections arc also provided at crossing point with quaternary drains for the prevention of
soi! croston along the drains.

§.6 Drainage Canal System

Drainage canals are designed to use the natural depression areas, rivers and streams,
and tertiary drains are designed to catch the excess rain water in the tertiary blocks, and to joint
with secondary and / or main drains.

5.7 Inspection and Farim Reads

inspection road are designed to provide along main and sccondary canals, and the
inspection roads are also designed to have a function of farm roads. Inspection roads of tertiary
canals are also designed to have a double functions . for. inspection and farm roads.
Transportation loads are assumed 4 ton trucks, taking into account the present road conditions.
The other type of farm roads are designed to provide along quaternary canals and drain for
‘transportation of fanning input and output. ' ' '

6 PROPOSED DEVELOPMENT ARKAS
6.1 Salient Features of Proposed Development Areas

The salient features of the 16 projects are summarized below.

i) Upper Chmwj_[’roicél

Pakxong District, Champasak Province

Location
Altitude 200.m ¢ to - 1,200m
Water resources * H. Champi S o
Proposed ceopping pattern and Coftee _ 725ha -
Irtigation area (net) : Type-C CSba D0
Type and dimension of weir Broad crest type I Lm x W 20m
Number of intake gates l.no.
Design discharge 0.53 m3/ see
Irrigation canals 26.6 km
Drainage canals 13.4 km
Farm ponds 31. nos.
Farm roads 30.1 km
ii) Upper Tapousig Project ;

Location Pakxong District, Champasak Province
Alitude 900.m to  1,300.m
Waler resources H. Tapoung
Proposed cropping pattern and Type-C 50 ha
Itrigation area (net)

~Type and dimeasion of weir Brondcresttype - H Ilm x W 20
Number of intake gates 2. nos.
Design discharge 0.04 m3/ sec

4.3 km '

Trrigation canals

Y
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jit)

V)

vi)

Drainage canals
Farm ponds -
Farm roads
Lower Xe Pian Project
Location
Allitnde
Water resources

Proposed cropping pattern and

Errigation area (net)
Type and dinmension of weir
Nomber of intake gales

Design discharge
Irrigation canals
Drainage canals
Farnt ponds
Farmronds
Upper Makchan Project
Location
Altitude
Water resources

Proposed cropping patteraand

Irrigation ared (net)

" Type and dimension of weir
- Number of intake gates

Design discharge
trrigation canals
Drainage canals
Farm ponds

L Farm ok
Mlddlc Xc Katam Prolcc;

-Location
" Altitude

Water resources

'Proposed cropping pattern and

frrigation area {nel)

Type and dimension of weir
Number of intake gates
Design discharge

Irigation canals

Drainage canals

“Farm roads

Middle Namtang Pfo_]g:_t
L.ocation
Altitude
Waler resources )
Proposed cropping pattern and
Errigation area {net)
Type and dimension of weir
Number of intake gates

Pesign discharge

" Type-A

24 _ km-
4. nos.
53 km

Pakxong District, Champasak Province

o00.m  to 1,100.m
Xe Pian
Coflce 650 ha
Type-C 100 ha
Brood crest type H lm x
I. no.

0.54. m}/ sec

18.5 km

12.1 km

10. nos.

19.4 km

Pakxong District, Chamipasak Province

900.m to 1,200m
H. Makchan
Coffee - 370 ha
Type-C 100. ha
Broad crest type H Tm x
2. nos.
035 m3/ e
19.7 km
CiL7 km
" 28. nos.
19.9 km

Pakxong District, Champasak Province |

: 850.m  to 900.m
Xe Katam

140. ha
Type-B 480. ha
Broad crest type H 1.5.m x
1. no.
0.87 m3 s

13.7 km

6.7 km

13.7 km

Pakxong District, Chamipasak Province

800m 1o g00.m
H. Namtang .
Coffes 145. ha
Type-B 120, ha
Broad crest type i 1.5mx
2. nos,

0.25 m3/ sec
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vii)

viii)

ix)

X)

[rrigation canals
Drainage canals
Farm ponds
Farm roads

Lower Makchan Gnai Project

Location

Altitude

Water resources

Proposed cropping pattern and

Irrigation area {ret)

Type and dimension of weir

Number of intake gales

Design discharge

Irrigation canals

Drainage canals

Farm ponds

Farm roads :
Lower Champi Project

Location '

Altitude

Water resources .

Proposed ceopping pattern and

Irrigatien area (net)

" Type and dimension of weir

Number of intake gates
Dresign discharge
furigation canals
Dirainage canals

- Farm ponds

Farm roads ' ‘

Upper Kapheu Project
Location

* Altitude

Water resources

Praposed cropping patlern and
trrigation area (nei)

Type and dimension of weir
Number of intake gates
Design discharge

Trrigation canals

Drainage canals
Farm ponds
Farm roads
Middle Tapoung Project

‘Location

Altilude

Waler esourees

Proposed cropping patiern and
Terigation area (net)

Type and dinension of weir

9.8. km
I.I km
6. nos.

6.8 ki

pakxong District, Champasak Province
“800.m  to 900.m
H. Makchang Gnat
Coffee 260 ba
Type-B 80 ha
Brooad crest type i lam x W 30.m
2. nos.

0.32 m3/ see
9.6 km
2.7 km
6. nos.
9.6 km

Bachiang District, Champasak Province
100m to 200w

H. Chanpi

Type-B.2 2,600 ha

Broad crest ype H 2m x W 40m
1. ne. .
3.52 m3/ sec of supplemeniary irr.
62,9 km
25.5 km
- 59, nos.
65.1 km

Laongam District, Salavan Province -
600.m to  B800.m

'H. Kapheu ‘
- Cofiee 860. ha
Type-B.1 _ 140, ha _
Broad crest type H Lm  x W iSm

1. no.

1.32 m3/ sec of supplementary irr.
27.0 ki
22.4 km
24. nos.
27.1 km

Laongam District, Salavan Province
F00m  to  1,000.m
H. Tapoung
Coffee 370. ha
Type-B 80, ha
Brond crest type it Il x W 40.m
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xi)

Xit)

Number of intake gates

Design discharge
Trrigation canals
Drainage canals
Farm ponds
Farm roads
Lower Tapoung Project
Location
Altitude
Water resources
Proposed cropping pattern and
rrigation area (net)
Type and dimension of weir
Number of inlake gates

Design discharge

Irrigation canals

Drainage canals

Farm ponds

Farm roods’ :
Lower Xe Set

Location

Altinude

Waler resouices .

Proposed cropping pattern and

Irrigation arca (net)

Type and dimension of weir

Number of intake gates

Project

Design discharge
Regulation Pend
hrigation canals

© Drainage canals

 xiii)

xiv)

Farm ponds
Farm ronds
Lower Namsai Project
Location
Altitude
Watet resources
Proposed cropping pattern and
Lerigation area {net)

- Type and dimension of weir

Number of intake gates

Design discharge

Ierigation canals

Drainage canals

Farm ponds

Farm roads
Upper Then Project

Location

2. nos.

049 m3/ sce
13.1 km
6.8 km
13. nos.
13.1 km

Laongam Districl, Safavan Province

0m o “600.m
H. Tapoung
Type-B.1 2,800 ha
Type-B.2 1,700. ha
Broad crest type H Zm x W 40.m
2. nos.
5.4. m3/ secof supplementary fir.
4.2 km
80.7 km
95. nos.
118.8 km
Satavan District, Salavan Province
300.m o 400.m
Xe Set :
TypeB 1,800 ha
Brood crest type - H IL5.m'x W 50.m
; 1. no. ‘ '
2.39 m? 1 sec of supplementary frr.
130,000 m3
C 476 km
- 425 km
" 45. nos.
57.1 km

Salvan District, Salavan Province

100.n to 200.m
H.Namsai
Type-A 1,500 ha
Rainy Season Paddy 1,700 ha
Type-B 640 ha
Broad crest type H 25mx W S0m
1. no.
3.9 m3/ sec of supplementary irr.
1000 km
60.0 km
45. nos.
100.0 km

Salavan District, Salavan Praviace
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‘Altitude

Waler resonrces

Proposed cropping pattern and
Jrrigation area (net)

Type and dimension of weir
Number of intake gates
Design discharge

[rrigation canals

Drainage canals

Farm ropds _
xv)  Middle Lamphan Project
Location
Altitude
Water resources

Proposed cropping pattern and
Irrigation area (nel)

Type of darn and dimension
Reservoir Capacity

Type of Emergency Spillway
Dimension of spillway
Type and dimeénsion of weir
Number of intake gates
Deasign discharge
Irrigation canals
Farm soads o

xvi)  Upper Tayun Project
Location
Altitude _
Water resources
Proposad cropping pattern and
Irrigation area (net)

: Type and dimension of weir
‘Number of intake gates

Design discharge
Irrigation canals
Drainage canals
Farm pords”
Farm coads-

200.m 1o 300.m

1. Thon
Rainy season paddy 400. ha
Type-B 240. ha
Brood crest type H Im x W 30m
1. no.
0.40 m3/ sec of supplementary irr.
15.6 km
13.9 km
18.1 km

‘Ihateng District, Sekong Province
200m  to 400.m

H.Lamphan .

Type-A 2,000 ha

Type-B 900.ha

Rock fill dam H 32mx W 250m -
Active capacity 42 MCM

Dead capacity 18 MCM

Concrete shut type :
_ W 4d6mx L 330.m
Broad crest iype H 25mx W 350w
i. no.
6.0 m* / sec
43.2 km
411 km

Thateng District, Sekong Province
300m  to 600.m

H. Tayun .
“Type-A - _ 45.ha
Type-B : 240.ha i
Type-B 45k
Broadcresttype © H 0 Lm x W 30m
1. no.
0.4 m3/ sec of supplementary irr.
5.8 km
4.5 km
5. nos.
58 km

6.2 Construction Costs of Proposéd Development - Areas

" Consteuction costs are estimated at the price level of May 1995 taking into consideration
the survey results on the costs of labor, construction materials and consiruction equipment, the
curcent price estimation’ method, tender method, local contractors’ work capacities.  The
construction costs are estimated with the conditions of the international competition bidding

(ICB), and the following conditions and assumptions are given.
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i)  Local portions of costs are consisted of tabor costs, material costs of timber,
gravel, sand and stone, and forcign portions covers others.

i)  Conslruction materials arc assumed to transport from Pakxe to the respective
project sites, and the transportation costs are estimated broadly to divide into the 4
price steps in the arcas by the areas.

i) Working ratio and work capabilitics arc estimated, taking into the present
conditions of cost estimation in the Study area and site conditions.

iv) Land acquisition costs are estimated at US $ 5.0 / ha, based on the present fand
concession fee in the Study area.

v)  Physical contingency is assumed 15 % of the direct construction costs.

vi) Overhead and profit of contractors are assumed 15 % of the construction costs
including the physical contingency.

vii) Administration costs arc assumed 5 % of the sum of construction costs and land
acquisition costs.

viii) Engineering costs are assunied 10 % of the sumi of construction cost and physical
confingency.
ix) Exchange ratio is assumed as follows;
" US $ 1.0 =Kip730
The construction costs for 16 projects are estimated at US $ 242 millions. The costs for

irrigation and drainage development is about US $ 191 million. The groject costs are
surmumarized below. The detailed information and estimated methods are described in " Annex-

[X.
Coustruction Cost - (UUSS$ Miltion)
- Projects o . Irrigation & "Rural "Fotal
SRR Drainage lnfrﬁsuﬁlcm@ .
i)' Upper Champi Project - : 7.94 4,84 1218
ii} . Upper Tapoung Project 1135 1.60 - 2.95
~ i) ¢ Lower Xe Pian Project ' - 676 603 12.79
iv)  Upper Makchan Project o 7.33 1.34 8.67
v) Middle Xe Katam Project : 664 1.59 "8.24
vi}  Middle Namtang Project 2.95 4.68 1.63
vii)  Lower Makchan Gnai Project 4.01 -0.93 4,94
- yiii)  Lower Champi Project 20.80 2.85 23.65
Ui} Upper Kapheu Project 1.95 A 12.02
X)) Middle Tapoung Project 4.89 - 1.83 6.72
xi}.  Lower Tapoung Project 3112 ©6.35 37.47
xit)  Lower Xe Sel: Project = 1504 -3.09 19.03
© xii)) Lower Namsai Project 30.39 5.92 36.31
- xiv) Upper Thon Project 461 2.01 6.62
xv)  Middle Lamphan Project 36.10 2.27 38.36
xvi}__Upper Tayun Project 262 129 387
TOTAL 191,38 50.66 242.04
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, Procurement costs of O & M equipnient are eslinated based on the work quantity of
each the Phase as follows;

Phase | USS  1.24 million
Phase Il USSs  1.0dmillion
Phase 111 USS  1.99 million

Replacement costs such as gates and accessories are assumed to occur with an intecval
of 25 years.
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Table IV-6 Crop Coefficient

'Ml‘tnlilial Stage

"CROP COEFHICIENT Middle Sl;ge Motured Stage  Marvest Stage
Pasdy .08 LI [ 10
Dry Season Paddy 15t month 20d month 3rd month 4thmonth 5th month
120 days variely ' 1.0 3 1.1
1.0 12 ]
o 1.0 32 Nl
1.0 1.1 11 1.2 1
135 days varizty {st month Znd month rd month 4th month Sthmorth 6th month
10 1.2 12 LY
10 12 1.2 1.0
1.0 1.2 oz 10
1.0 it i Ll i1 10
Wei Scason Paddy Ist month 1nd month Jed month 4th month Sthmonth - 6thmorth -
115 days variety 0.9 1.0 1.3 1.2
0.9 1.0 13 1.2
L 0.9 LO i3 12
09 1.0 R} i1 1.2 2
150 days variety ___kstmonth 2nd month 3rd month -45 moenth Sth month Gth month - th month
09 10 1.3 1.2 10
09 (K 13 1.2 10
09 1.0 1.3 12 10
09 1.0 il 1.2 1.2 id 1.0
CROP COEFFICIENT Initial Stage . Middke Stage  Matuted Stage  Marvest Stage
Upland Crops 02 08 1e 0.7
{Maize & Soybean) '
Vegelable 08 09 10 0.7
Upland ccops in dry séason 1stmonth 2nd month 3rd month 4th moath Sth mionth " 6th month Tih menth
0.1 03 09 10 03
07 08 0.9 1o 08 _
0.1 08 09 10 0.8
o 07 03 0.9 09 09 08
Uplond crops in wet season 15t month 2nd monh 3:8 month $th month Sth menth 6th month
08 0.3 10 09
08 09 10 09
‘08 0.9 10 09
_ 08 08 09 0.9 09 09
Yegetable {st month 2ad month 3rd month 4th month Sthmonth £1h month Tthmonth
08 09 1.0 07
08 09 1.0 07
08 09 10 0.1
) 08 0% 1.0 6.7
08 09 0.9 09 0% 09 0.7
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