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FEASIBILITY STUDY

ANNEX IX
(COST ESTIMATION)
ESTIMATION OF CONSTRUCTION COST
Basic Conditions of Cost Estimation
~ Construction costs are estimated at the price level of December 1995 taking into

consideration the updated costs of labor, construction materials and equipment, the current
price estimation method, terider method, local contraclors’ work capacities, etc.

In the Study, the construclion costs ar¢ estimated with the conditions of the

international compelitive bidding (ICB), and the following conditions and assumiptions.

i) Proportion between local and foreign currencics are assumed as local portion : foreign

portion =:3: 7. Local portions of costs are consisted of labor costs, material costs
_ of timber, gravel, sand and stone, and the remaining covered by foreign costs.

i) Construction materials are assumed to be transported from Pakxe (0 the respective
scheme sites, and the transportation costs are estimated broadly to be divided into the
5 price steps in the arcas by the areas. , _

i) Working ratio and work capabilities of cquipment are estimated based on the present
prevailing conditions in the Study area. : _

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

v) Physical contingency is assumed at 10 % of the direct construction costs. _

vi) Overhead and profit of contractors are assumed at 15 % of the direct construction
costs. _

vii) Engineering costs are assumed at 10 % of the sum of direct conslruction cost and
physical contingency. : _ o

viii)  Exchange rate is applied as follows; US $ 1.0 = Kip 920

. Costs of labor and construction materials for the cstimation are summarized in Tables

IX.1101X. 2. : S

1.2 Quantities of Civil Works _

Construction of civil works in the e.ach scheme is broadly dividcd into four (4).

categories, agricultural and rural infrastructures, highland vegetable trial and demonstration
station of agricultural extension facility and miketing facilities. civil works of agricultural
infrastructure is further divided into ‘main irdgation and drainage facilitics and on-farm
developiment facilitics shown below. :

(i) Main irrigation and drainage facilities ;-

- Diversion weir / dam and reservoir and intake structures
- Main and secondary canals with related structures

- Regulation/ farim ponds

- Main and secondary drains and related slructures
- Inspection/ farm roads

(i) On -farm development facilities

- Tertiary and field canals with related structures
- Tertiary and field drains with related structures
- Farin road to be provided along tertiary canal

IX-1



- Farm bund to be provided along topographic contour lines
- Land cleasing and leveling for paddy field

Construction volume of the each scheme is shown below.

) Upper Champi Scheme
ftem Quantity | Unit{ Excavation | Embankment | Concrete | Pavement
() () . ) [ )
Intake Weir ] nos. 26,247 - 4,964] 11,250 -
Dam No. | 1] rios. 11,240 -33,428]. 495
Main Secondary Canals 20.7] ki 19,240 33,056 4,904]
Farm road 2121 km 5,638 75,172 9,556
(2) Upper Tapoung Scheme
[ lteen Quantity | Unit [ Excavation | Embankment | Concrete | Pavement
(m’) (m’) ) | (m)
intake Weir 1| nos. 13,126 3,281} 6427
\lamSecondmyCanals 2.6] km 2,979 5,764 919 :
Farm road 53] km 1,408 18,780 2,387
{3 Upper Kapheu Scheme _
Item Quantity | Unit | Excavation | Embankment | Concrete | Pavement
. o) () () (m’)
Intake Weir 1] nos. 21,905 1,963 2,208
Dam No.1 1] nes. 10,923 19,810 156
Dam No.2 1] nos. 11,146 15,376 145
Dam No.3 11 nos. 11,345 17,508 187
Dam No.4 1} nos. 13,398 17,722 205
Main Secondary Canals 15.1] km 11,125 28,345 4,130
Farm rond 15.3] km 3,753 50,038 6,361
C)) Lower Xe Set Scheme _ }
Cltem - Quantity | Unit | Excavation | Embankment | Concrete [ Pavement
- ‘ (m") (m’) (") (')
Intake Weir 1] nos. 646,641 24,057 29,015
Regulation Pond 1] nos. 178,003 3,908] 10936
Main Secondary Canals 22.2] km 40,527 52,7391 11,097
Farm road | 26.0] km 6,908 92,111 11,705
(5 Upper Tay-Un Scheme _ _
Item - Quantity § Unit | Excavation | Embankment | Concrete | Pavement
- () (m’) () (m’)
Dam No.1 1] nos. 13,763 20,999 1,188
Dam No.2 1] nos. 37,845 48,477] 3585
Dam No.3 1] aos. 16,625 9,856] 2,099
Main Secondary Canals 4.9] kin 3,721 1,560 959
Farmroad 5.0] xm 1,318 17,576 2,234
.3 Construction Cest

Direet construction cost of each schieme is summarized below. Total gonstruction cost,
including physical contingency, administration cost and engineering cost is esumaled at 1boul
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US $ 39.7 million for the 5 schemes as shown in Table 1X.3.
Construction Cost of the 5 Schenies

o (US3$ 1,000)
Description ____FC 1..C Total

1 Direct Construction Cost
Preparatory Works 240 103 343
Agriculturat Infrastructuce 13,915 - 5,965 19,880
Rural Infrastructure 4,904 2,105 7.009
2 On - farm Development 1,957 841 2,793
_ Subtolal 21,021 9,009 10,030
3 Land Acquisition 14 14
4 Engineering Services 2,102 G900 3,002
5 Purchasing Cost of 960 960

O & M Equipment}

6 Highland Vegetable Trial & 1,320 301 1,624

Demonstration Station
7 Marketing Facilities ' 717 205 982
8 Piiysical Contingency 2,102 %00 3,002
' Grand Total 28,282 11,332 39,614

The cost of the each scheme is shown below.

Construction Cost of the Upper Champi Schemes :
(US$ 1,000)

Description - F.C LC : Total
1 Disect Construction Cost

Preparatory Works 1] 26 86
Agricultueal Infrastructure 2,830 1,213 4,043
" Rural Infrastructuse 1,186 509 1,695
2 On - farm Development 380 BERLX 543
Subtotal 4,456 1,911 6,367,
3 Land Acquisition 0 4 o 4
4 Enginecring Services 446 191 1637
5 Purchasing Cost of . 168 A ‘ 240

O &M Equipment } : ' . R
6 Physical Contingency 446 191 : 637

Grand Totat 5516 2,369 7.885
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Construction Cost of the Upper Tapoung Schemes.

_ {(US$ 1,000
Description v.C L.C Total
1 Direel Construction Cost
Preparatory Works 12 5 17
Agricultural Infrastructure 798 342 1,140
Rural Infrastructure 1,249 536 1,785
2 On - farm Development 49 21 70
Subtotal 2,108 904 3012
3 Land Acqguisition 12 5 17
4 Engincering Services 211 50 301
" 5 Purchasing Cost of 48 0 48
O & M Equipment }
& Physical Conlingéncy 211 %0 . 301
Grand Total _ 2,580 1,089 3,679
Construction Cost of the Upper Kapheu Schemes .
- (USS$ 1,000
_ Description R.C L.C Total
1 Dircet Construction Cost
Preparatory Works 72 31 103
Agricultural Infrastructure 2,604 1,116 3,720
‘Rural  Infrastrocture 1,085 465 1,550
2 On - farm Development 571 246 817
Subtotal - 4,332 - 1,858 6,190
3 Land Acquisition 0 4 4
4 Engincering Scivices 433 186 619
5 Purchasing Cost of 288 0 288
O & M Equipment ) : .
6 Physical Conlingency 433 186 619
Grand Total . 5,486 2,234 7,720
Construction Cost of the Lower Xe Sct Schemes :
_ ] (US$ 1,000) -
Description F.C LC. Toal
1 Direct Construction Cost
Preparatory Wotks 72 3! 103
" Agricultural Infeastructore _6.'I57 2,039 8,7%6
Rural Infrastructore 1,005 432 DR RY
2 On - farm Development - 728 312 1,040
Subtolal 1,962 3,414 11,376
3 Land Acquisition 0 4 4
' 4 Engincering Services 796 341 1,138 -
- 5 Purchasing Cost of 238 0 288
O & M Equipmeént )
6 Physical Contingency - 796 341 1,138
___ Grand Total 9,342 4,101 13,943

IX
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Consiruction Cost of the Upper '[‘a):; - Un Schemes

_ n (US$ 1.000)
Deseription ,__ F.C 1.C Telal
} Dircct Construction Cost
Preparatory Works 24 10 34
Agricultural Infrastructure 1,526 655 2,181
Rural Infrastructure 3719 163 542
2 On - farm Development 229 99 - 338
" Subtotal 2,158 927 3,085
3 Land Acquisition 0 | {
4 Engincering Scrvices 216 93 309
5 Purchasing Cost of 96 0 - 96
O & M Equipment }
6 Physical Contingency 216 .93 309

Grand Tetal 2,686 1,114 3,800

1.3.1 Direct Construction Cost

The detailed direct construction costs of the 5 scheme are shown in Table IX.4 to
Table iX. 8.

1.3.2 Land Acquisition Cost

Land acqiiisition cost for intake struclures, canals, drain$, highland vegclable‘ {rial and
demonstration station and marketing facilities are estimated at about US $ 14,000 as shown in
Table [X.9. '

1.3.3 Procurciment Cost of O & M Equipment

~ Procurcment cost of O & M equipment is ¢stimated at US $ 960,000, Necessary
number of O & M equipment is estimated based on assumption of O & M work guantitics and -
workable days. Main O & M works are assumed to be grading and compacting works of roads, .
rehabilitation of canals, etc., and the equipment such as bulldozer, backhoe, motor grader and
damp trucks arc provided. Furthermore, vchicles are provided to carry. out operation of
domestic water supply and village community hall. Cost of spare pats is estimated at 10 % of
procusement cost.  The detailed is shown in Table IX. 10. o o : '

1.4 Cost of Highland Vegcetable Triat and Demonstration Station

Construction cost of highland vegetable trial and demonstration slation is estimated at
US $ 1,624,000 as shown in Table IX. 11. Costs of these facilities and equipment are broadly
divided inlo two (2) groups, (i) buildings and irrigation and drainage facilities, and (ii)
procurement of farm machinery, vehicle,  extension materials  and -~ office - equipment.
Conslruction cost of buildings and irrigation and drainage facilities arc estimated at US $ about
1,050,000, and procurcment cost of machinery, cquipment, ete. is estimated at US $ about
574,000. i

1.5 Cost of Marketing Facilities

Marketing facilitics are planned to provide wholesale market and rice banks, and the
costs also consist of construction cost of buildings, parking lot and loading spaces, and -
procurement cost of rice mill equipment.  Total construction cost including purchasing cost of

rice mill, etc. is estimated at US $ 982,000 as shown in Table 1X.12.  The construction costs
are estimated at US S 327,000 for wholesale marketing facilities and US $ 655,000 for rice

1X-5



banks. The purchasing cost of each rice il is estimated at about US'$ 39,817 for the 6
proposed villages.

1.6 O & M Cost

O & M cost consists of administration expenses and maintenance cost for irrigation
and domestic water supply facilities. The administration expenses estimated at US $34,000 a
-year, based on the structoral conditions of O & M offices.  The cost mainly consists of
salarics of O & M staft, operation costs such as fuel cost of vehicles and equipment and office
expenses. On the other hand, maintenarice cost of the facilities is estimated to assume t % of
direct construction cost. Total O & M cost is estimated at aboul US § 257,000 / a year as
showd in Table 1X.13. - :

1.7 Replacement Cost =

Replacement cost of agricultural and rural infrastructure is estimated US $ 2.8 million
- as shown in Table IX. 14. The other facilities arc O & M equipmient, vehicle, motor cycle and
- radio syslem, ete. for operalion of O & M office.
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Table IX.1 Table on Labor cost

L . _Unit:Kips -~
. Description Unit Price Remarks
Cémmon Labor man/Jay 2,500 Bhr/day
Skillful Labor man/day 4,000
Foreman man/day 6,000
Carpenter manfday 3,000
Chief of Carpeater man/Jay 5,000
Reinforeced Worker manfay 2,706
Chiel of Reinforced Worker manfday 5,700
Mason manfday 3,300
Chicf of Mason aanfday 5,700
Assistant Driver mardday 1,500
Driver manilay 3,500
Assistant Operator man/day 3,000,
Equipment Opeiator saniday 5,000
Mechanic man/day 3.50¢
Skiflful Mechanic manilay 3,000
Seator Fishd Superintendeat mardday 20,000
Table IX.2 Table on Material Cost
Description Unit Selected price Remarks

Sand o 3,000| Excepled transpoct
Gravel (30-20mm) m 1,400

" Gravel (13- Smm) m 3,400
Gravet{ 5- 2owm) Ty 3,400
Crushed slone for pavement m © 9,500
Cement ton | 87,600
Reinforeced iron bar (D10} " ton 575,000

_ Reinforeced iron bar (D12} S ton | 500,000]

" Reinforeced iron bar (D16} ton 500,000
Reinforeced iron bar (D21) lon - 490,000
Stoel board (3ownxt 2mx2.4m) topeace 64,800

" Poly vinyl chlodide pipe Dia 13 (srong) (E=4.0n}  peace 1,800
Poly vinyl chlodde pipe Dia 19 (strong) (L=4.00] . peace 2,000
Poly vinyt chloride pipe Dia 25 (strong) (R=4.0n  poace - 2,800
Poly vinyl chloride pipe Dia32 (srong) (E=1.0n) - peace 3,200
Poly vinyl chloride pipe Dia 38 rong) (L=4.0n]  peace 4,000
Poly vinyl chloride pipe Dia 100 (sleong) (L=4.0§  peace 18,800
Woed m 400,000
Flywood (3mmx . 2oix2.4m) poace 5,400
Plywood (4mmet 2max2 4ra) poace 6,400
Nail ¢ 800
Wire ) kg 850
Galvanized iron mesh (1.8mA-10m) peace 55,000
Galvanired iren mesh (1.5mA~10m) peace 45,000
State (0.5mxl.2m) white peace 1,700
Slate (0.5mxd. 2m) cokor pace 2,100
Sod m* 1,600
Gasoline tie. 275
Dhcsel tit. 152
Engine oil tit. 1,600
Grease &z 2,500
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Table IX.3 The Project Cost

S : : e Unit; US$
T Deseripion Forelgn Local Folal
o L Currency Comrency
1 Construction Cost
{1} Preparatory Work 240.000 103.004 43,000
{2} Upper Champi Scheine
a} - Agdculural Development Works 2,330,000 1,213,000 4,043,000
b}  Rural Infrastructuce Works 1,186,000 309,000 1,695,000
(Sub-Total) 4016000 1.722.000 2238000
(3)  Upper Tapoung Scheme
a)  Agrcultural Development Works 798,000 342,000 1,140,000
by  Rural Infrastructure Works 1,249.000 536,000 1,785,000
{Sub-Todal) 2.047.000 873.000 2,925.000
(4y Upper Kapheu Scheme
2)  Agrcoliural Developioent Works 2,604,000 1,116,000 3,720,000
b}  Rural Infrastrugture Works 1,085,000 465,000 1,550,000
{Sub-Total) 3,689.000 1.581.000 3.270.000
(5} Lower Xe Set Scheme
a)  Agricuitural Development Works 6,157,000 2,639,000 8,796,000
b)  Rural Infrastrucivze Works 1,005,000 432,000 1,437,000
(Sub-Taotal) 7.163.000 3070000 10,233,000
' (6) Upper Tay-Un Scheme
a)  Agsculueal Development Works 1,526,000 655,000 2,181,000
b}  Rural{nfrastructore Works 379,000 163,000 - 542,000
(Sub-Total) 1.906.000) 817.000 2223000
Total {(1)to{6) ) 15.062.000 T RGO 21.232000
.2 Oa-farm Development Cost
(1) Upper Champi Schemic 389,000 163,000 543,000
{2) Upper Tapouag Scherix 49,000 C2100G 70,000
(3)  Upper Kapheu Scheme 5000 246000 817,000
(4) Lower Xe Set Scheme 728,000 312,000 1,040,000
(3)  Uppee Tay-Un Scheme 229000 99,600 . 328000
C Tetad . 1957.000 841000 2298.000
3 SubToal (1°2) 21021000 9.009.000 30030000
4 Land Acquisition cost 14.000 14.000
5 . Engincering and Administration cost (3x10%) 2,102,000 200,000 3,002,000
6 Pucchasing cost 960,000 960000
© 7 - Highland Vegetable Tria) ans Demonstration Siation 1320000 304000 1624000
8 Marketing facilitics 217.000 205000 982,000
9 - Physical Contingencies (3x10%) 2.102.000 200,000 1,002,000
10 Grand Tole] TAREDOD I BI00 T WEI000
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Table 1X. 4 Direct Construction Cost (Upper Chaipl Scheme)

IX-T-3

o . . . Unit: USS
Amount
Deseription of lem Unit  Cuawlity Remarks
. _ . _ FiC L o Towd
| Agricultoral Devevelopment Works
(1) Temporary works §5,000 31,000 122,000
{seb-10tal) £R.000 37.000 122000 !
) Head works & Dam
Weir body LS. £69,000 288,000 957.000
Siléing Basin LS. 56,000 24,000 £0.00¢ -
Dam body LS 398,000 171,000 569,000
Dam intake (Headrace} LS 37,000 17,000 54,000
Darn intake {Tower) LS 14,000 7,000 IR H
{sub-total) 1176.000 503.000 1651000 H
{3) Main irrigation canal . ) -
Canal km 47 33,000 17,000 56,000
Turaout nos 9.0 7,000 3,000 10,000
Tmpact box 003 40 1,000 100D 2,000
Road crossing oS g0 93,000 43,000 141,000
Farin pond s 10 121.000 52,000 173,000
{sub-total) 267,000 113.000 382000 3
{4) Secondary irrig ation céna )
Canal km 110 107,000 47,000 154,000
Turnoust nos 50 29,000 13.000 42,000
Impact box. nos 220 11,000 5,000 16,000
Road crossing oS 86 13,000 6,000 19,000
Farm pond nos 60 547,000 235000 782,000 )
(sub-totaly : 109,000 304,000 1L013.000 4
£5) Secondary drainage canal
Canal km 340 6,000 3,000 2,000
Road ceossing nos 40 4,000 1,000 7,000
Drainage shate kin i1 58,000 26,000 84,000
Juoction facility oS " BO 6,000 3.000 © 9000
(sub-total) 16000 33000 109,000 ]
(6} Farm road . _
Farm road {Type AY km 212 - 515,000 221000 136,000
{sad-1atal) 315,000 221000 136000 L
Tota1 3 2830000 223000 404160 - =Une
2 Rurad [nfrastructure Works
3] Watet supply works o o ) :
Related structares - LS s 24,000 11,000 C38000
Distribution pipe ©km 404 604,000 260,000 . o 864000 L
{sub-total) 622,000 - 270.000 892000 : - %
vd) Pricvary school isnproveanent : _ P :
School building : oS 10 243,000 7 105,000 © 33000 ¢
" fsub-toral) : 233000 o JA £ 1K CUNE
3 Village conununity halt Lo
Building & radio system 0% RO M3000 135,600 442,000
{sub-total) 313,000 135000 448,000 10
Total 2 1186000 05000 LEZ000 Hie{81al)
Total 3 (Total Le Tolal 2) 4016000 13220 S.38.000
3 Oa-farm facilitics
Upland field flcss than $%) ha 4000 199,000 | 86,000 235,000
Uplamd field {more than 5%) “ha RGO 180,000 78,000 - 238,000
Total 380.000 163,000 543,000
T Grand Tetal 3.196.000 1,835,000 6,231,000




Table IX.S Direct Construction Cost (Upger ‘Tapoung Scheme)

L o . e Ueic USY
o : Amoynt
Deseription of fem Unit  Quantity Remarks
S B, B FC L o oo
] Agricelura! Devevelopment Works
{1 Temporary works Ls 32,000 15.000 47,000
(sub-total} 32000 13.000 47.000 I
[P3] Head works
Weir LS. 437,000 188,000 625,000
(sub-total} 437,000 JEX.000 £25.000 2
{3 Main irsigation canal
Canal km 16 12,000 6,000 18,000
Turmaut nos 20 1000 1,000 2,000
Rod crossing nos 20 100G 1,000 2,000
Farm pord s 20 33.000 24000 77.000
(sub-fotat) £9.000 30.000 22.000 3
[E)] Secondary irrigation cand
Canal km 08 5,000 3,000 8,000
Turnou 008 30 2,000 1,000 3.000
Drop 0% 60 2,000 1,000 3,000
Road crossing nos 10 1,000 0 1,000
Farin pend o8 30 12,000 34,000 111,600
{sub-1otal) £3.000 JRO00 126000 1
5 Secondary drainage caral
Canal km 0z 5,000 [ 1,000
Rox crassing nos Lo 2,000 1,000 3,000
Drainage shole km 02 153000 7,000 22,000
Junction facility nas 1.0 5,000 3,000 8,000
(sub-total) : 23.000 11,000 34.000 H
{6y~ Farmroad : .
Farm road (Typé A) km 53 146,000 63,000 ' 209,000 )
(sub1otaly ) 146,000 £3.000 209000 3
" Total t 198000 142000 L0000 T=(1t06)
2 Rural Infrastrictare Works
() Water supply works .
Related structures [ ) 101,000 44,000 - 145,000
Dislribution pipe km 1.0 141,000 61,000 202,000
{sub-iotal) oo 242,000 ¢ 105000 342.00¢ 3
(B Primary school improvermont . o ‘ ‘ ' S
: Schoot building L 18 30 - ER000 L3000 127,000
(subtotal L S BR000 19000 12100 . 9
L ) e Village coruninity halt ' ) ' . oL .
Building & radio system Cnos EX); LO131000 ¢ 51,000 183,000 ]
(sub-total) : R % £ R0.0.) B F .14 182000 0
- @ Roaﬁ ingrovemcal B : : . .
Fillageroad km 129 785,000 337,000 1123000
© o {sub-total) 186,000 1000 LE23.000 n
Total 2 1.249.000 36,000 LI85.000 n=8wh)
Total 3 {Tatal 1+ Total 2) 2042000 - BIR000 2925000
3 . On-farm facititics
Upland ficld (tess than $5%) ha 80.0 43,000 25,000 70.000
Totul 43.000 24,000 10000
- Grand fofal ™ . 70000 E e O X227 R
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Table IX.6 Direct Construction Cost (Upper Kaphen Schene)

— e Ui USS
Amoint
Description of Bem Unit  Quantity Remarks
e ,f bWk el
} Agricylural Dovevelopment Works
) Temporary wocks 79,000 34,000 113,000
(sub-totaly 19000 14.000 JURKELYY] 1
n Eread works & Dam
Weir bady LS. 158,000 £9.000 000
Siking Basin LS. 60,000 26,000 86,000
Dam Mo LS 271,000 120,000 397,000
Dam No.2 LS. 225,000 97000 321,000
Dam No3 LS 259,000 11,000 370,000
Dam No 4 LS. 257,000 S 41000 368000
(sub-total) L239.000 53000 1170000 ]
[£)] Main irrigation canal
Canal km 21 23,000 10,000 33,000
Tuorooot [+5H 0e 2,000 4,000 12,000
Impact box [:5H 60 2000 2,000 4,000
Road ceossing 0s 96 5,000 3,000 %,000
Farmgond s g0 156,000 67,000 223,000
(sub-total) 126.000 £4.000 250.000 3
4} Secondary irrigation canal )
Canal m 113 92,600 40,000 132,000
Tuorout nos 50 1.000 10,000 31,000
Impoct box nos 170 1,600 3,000 10,000
Road crossing nos 260 $.000 4,000 13,000
Farm pond o3 260 431,000 201,000 702,000
(sub-total} 62000 262000 £28.000 1
&3] Secondary drainage canal .
" Canal km L 2,000 1,000 3,000
Road crossing 003 40 0 1,000 1,000
Drainage shute km (X A1 060 18,000 53,000
Juection facitity o 60 4000 3000 . 7,000
{sub-total) 42000 21000 0,000 3
(6) Farincoad
Farm road (Type A) km 153 419,000 180,000 599,000
(sub-total) 412000 180,000 599.000 6
Tetal 1 2,604,000 - L116.000 3220000 - Talwe
2 Rural Infrastructare Works
{n Water supply works ) . -
© " Retated shructures LS. 18,000 8000 26,000
Distribution pipe km 179 259,000 - 111,000 370.000 -
{sub-total) 212000 - 129.000 396000 . H
(1) Pamary school improvement ' . ! ‘ o
School buikding nog 4.0 HL000 48,000 159,000
* {sub-tolad) o - 48000 159000 9
i) Village community ball ) )
Building & radio system nos 50 194,000 £4,000 278,000
{sub-total) 194,000 £4.000 2IR.000 10
@) Road improvement .
Village road km 130 501,000 216,000 711,000
{sub-toral} 501.000 26000 11000 b
Total 2 1485000 465.000 L330000 t2=@In
‘Fotal 3 (Total 1+ Total 2) 689,000 1531000 520,000
3 On-farm facilities
Upland fiekd (less than $%) ka 7100 394,000 169,000 563,000
Uptand Hetd (more than 5%) ha 190.0 132,000 59,000 196,000
Packly fictd ba ] 40,000 1R000 58,006
Total 574,000 236,000 817.000
Grand Tolal - . 4,260,000 1811600 6,087,000 o
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Table 1X.7 Direct Construction Cbsl{lnwer Xe Sef Scheme)

Ugit: BS$§
T T o Arsunt
Description of flen Unit  Quantity Remarks
e - RC L EC Total _ _
i Agricyttural Devevelopnmenl Works
{1 Temporary works HG000 96.000 300,000
(sb-total) 210.000 $0.000 300.00Q 1
{3 Head works & Regulation Pond
Weir bady LS. 2,268,000 912,600 3,240,000
Regalation pond body LS. 1191000 1,000 1,702,000
Pond (Tower) LS 10,000 5,000 15,000
Pond (Headrace) LS. 2,000 1,600 3,000
Pand (Enesgy dissipalor) LS. 3,000 2,000 5,000
{sub-total) 34500 L420.000 4.265.000 ?
(3) Mazin irrigation canal
Canal kn1 36 110,000 42,000 158,000
Turnout o3 40 12,000 6,000 12,000
Irgract box 00% in 4,000 3000 7,004
Road crossing nos 150 21,000 12000 - 39,000
Farm pond 003 100 31,000 139,000 461,000
(sub-total) 478,000 205000 £633.000 3
{4) Secondary irrigation canal
Cana km 116 186,000 £0,000 6000
Turooul oS 240 21,000 10,000 31,000
Trmpact box nos. 60 2,000 2,000 4000
Road crossing 005 30 23,600 10,000 33,000
Farm pond nos 350 " 744000 319,000 - 1,063,000
{sub-totah) 917,000 420000 1.397.000 1
3 Sevomdary drainage canal
: Canal &m 16 31,000 14,000 45,000
Read crossing nos 50 18,000 §,000 21.000
Drainage shute km a0 3,000 2,000 5000
Junction facility 00§ 13.0 15,000 1,000 22,000
{sub-total} £63.000 30.000 $2.000 ]
5) Farmroad . .
Farm road (Type A) ¥m 6.0 S46.000 406,000 1,332,000
{sab-total} 246000 406,000 1332000 &
Total 1 515,000 2632000 8190060  r=1wg
27 Roral Infrasirocture Works
{ . Water supply works S )
- Relaed stryctures - LS i 19,000 9,000 28.600
Distribution prpe " km 16.6 250,000 103,000 358.000 .
{sub-lotal) . ‘ C - 270.000 116000 386,000 L
() - Pomary school iaiprovenent . Lo :
.- Schoot building s 50 T 112,000 P 43000 160,000
{sub-1ota) 112560 T 48000 - 160,000 9
S (3 Village comownity hall '
- Building & radio system " nos 6.0 213,000 92,000 305,000
© (sub-total 211800 22000 05000 0
(4) Road i mpworveineat
Yiltage ropd km 10 410,600 176,000 526,000
{sub-total) 410.000 176,000 586000 n
Toul 2 L0000 432000 143000 R=o i)
Total 3 (Tota? £4 Total 2) - 1162000 1011000 10,230,000
3 Co-farm facititics
Padly field ha 10600 728,000 312,000 1,040,000
Total 128,000 332,000 104000
" Grand Total TR0 TR 000 11,373,000 3
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Table 1X.8 Dicect Construction Cost (Upper Tay-Un Scheme)

Unit. USS_

Amount
Description of Tiem Upit  Quantity Remarks
FiC LC Toral .
1 Agricaltucal Devevelopment Works
[13] Temporary works 63,000 21,000 20,000
(sub-total) 63.000 21,000 20,000 i
{2} Dam works .
Duin No.t LS. . 301,000 129,500 430,000
Darm No.2 LS 682,000 295,000 932,000
DamNo3 LS. S1T00 76,000 253,000
{sub-1otal} LGS0 566,000 1.665.000 H
(3} Main irrigation canal ' _
Canal km 25 46,000 20.000 £6.000
Turpout nos 60 5.000 3,000 RO00
Orop nos 40 2,000 1,000 3.000
Road crossing nos 10 1,000 1,000 2,000
{sub-total) 55000 24.000 100 3
{0 Secondary frrigation canat :
Canal kin 21 23,000 13,000 42,000
Turpout nos 50 5.000 1,000 8,000
Drap nos 20 +,000 0 1,000
Raad crossing nos§ 490 2,000 100 3,000
: (sub-toral) . 37.000 32000 54.000 1
6] Secomdary drainage canal
Canal kin 0. 1000 0 1,000
Drainage shule km ol $.000 4000 13,000
Juncton Tacility s 10 1] 1.000 1 000
: (sub-total) 10:000 3000 13000 ]
6y ° Farmmad . ' .
Farm road (Type A} km 50 194,000 24.000 TR0
(sub-otal) : 124000 4,000 278,000 ]
Totad 1’ L326.000 £55.000 LIZLYY v
2 Rural Infrastructure Works .
[4)] Watce supply works
Related stractures LS 112,000 48,000 150,000
Distribytion pipe km 0% 14,000 7,000 21,000
(sub-lotah) : 126000 35000 181,000 3
{3 Primary schoolimiprovenmsat ) ) ) :
School building ’ nos 220 44,000 20,600 64,000
{sub-tolal) 44.000 P £1.000 ‘9
(3 Village comumunity hali : S
Building & radio system nos 30 T 166,000 46,000 152,000 :
D {sebwotaly . : ' 106,000 40,000 152,000 | O
{4) Road improverwnt ' ; :
Yilkage road ki 1.7 101,000 44000 145,000
(sub-total) 1010 44000 145000 i
Total 2 AL 163,000 S42.000 12=GBre 0l
Total 3 (Total 14 Total 2) 1505900 §18.000 2128000
3 On-faran facilitics .
Paddy field ha 100 229,000 99,000 " 328,000
Total 220.000 99,000 L2R9K
- T Ghnd ol T ITH0 §17.600 TOSHI00 ”
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"Fable IX.13 Annuat O & M Cost for the § Schemes

llems Quantity Unit Unit Price  Coct (US §)
Salaries
Staff
-Authority 360 M-M 45 16,200
Water Users” Association 120 MM s 4,200
-Famazrs'Asoociation 60 MM s 2,100
-Water Commitlee - 60 MM 40 2,400
Labor 300 M-M 30 9,000
Subtotal-1 33,900
Operation Cost
Electric charge 14,400  KWh 002 288
Fuel, etc. for vehicle 22,886 Iit, 0.35 g80I0
Subtotal-2 8,298
Office Expences
_ 12 US§/month 200 2,400
Maintenance Cost .
~ Civit works 100 %lyear 198,530
* Eguipment & Communication 100 %hyear 2,207
Pacilities .
Subtotal-3 200,731
Subtotal . 245,335
Miscellaneous | 5. % 12,267
: ' TOTAL 252,602
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Table X.14 Replacement Cost

. Item Duration Pericd Cost (US% 1,000)
For the 5 Scheme
Gates 25 1,637
Pump 25 36
- O & M Equipment 20 961
Radio System 20 220
Total 2,854
Tor the Upper Champi Scheme
Gates 25 437
0O & M Equipment 20 192
Radio System 20 70
Total 699
For the Uppér Tapoung Scheme
Gates 25 92
Pump 25 17
O & M Equipment 20 192
Radio System 20 26
Total ' 327
Fof the Upper Kapheu Scheme :
Gates 25 456
O & M Equipment 20 192
Radio System 20 44
' Total 692
For the Lower Xe Set Scheme | C .
. Gates $ 28 502
O & M Equipment 20 <: 192
Radio System 20 . 52
Total 746
For the Upper Tay-1In Scheme .
Gates 25 148
Pump 25 19
O & M Equipment 20 190
Radio System 20 20
Total 385
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ANNEX-X ENVIRONMENT

1 INTRODUCTION

‘fhe feasibility study stems from the masterplan study prepared during Phase
1 of the study. The focus and proposals in the latter study are of a general nature aiming to
improve the processes of resource use and resource management. In the feasibility study Lhe
underlying principles of resource conservation ‘remain the same but application “varics
depending on requirements in each priority area.

‘This section on the environment in the feasibility study report focuses on the
stite of the environmenl in the selected priority schemes, examines the current ground situation
in natural resource status, analyses shortconiings from what might be the ideal enviconmental
state, reviews Jikely impacts of the project on the environment and discusses mitigation
measvres for project implementation. An over-riding goal in project formulation is to bring
about a favourable development scenario that would ensure sustainable resource use.

This discussion is therefore, more specific to the five priority schemes that
have been selected as the immediate beneficiaries of the aid programme. A related discussion
has been presented in more general terms in the preceding section - the masterplan study -
which addressed a phased out integrated development program for the entire Boloven Plateau.

_ Two of the priority scheimes, Upper Tapoung and Upper Champi, lic at
elevations above 1,000 m; two others, Upper Kapheu and Upper Tayun between 500 and 800
m; and one, Lower Xe Set, at  elevations between 300 and 400 m. The general slopes vary
from about 1.5 per cent in Lower Xe Set to about 3.5 per cent in Upper Kapheu.

_ Avaitable climatic data, which is limited in place and time, indicat¢ an annual
rainfall varying from 3,375 mm at Pakxong, at an elevation of xxxx m to 1,925 mm at Salavan,

al an clevation of xxxx m. The land around Pakxong is a large plain extending over 400 km? at
the highest point of the plateau and serves as the starting point for all the rivers that drain the
plateau. These flow in all directions. Detailed climatic and water resources data are presented in
Annex- 1, Metcorology and Hydrology, of the main report. : P

Therefore, the physical features of the priority schemes ' highlight an
hydraulic importance in the cconomic development of the areas; hydroclectricity generation |
(energy) and agricultural development being the two imporiant sectors. The latter is the main
focus  of the current government development effort, although much of it is at a low
technological level. The national energy sector has vast development potential with over 16,000
MW of technica! capacity available for exploitation, out of which only a small fraction has been
utilized.

Since the principal objective of the project is integrated agricultural and rural
development, it altempts to use existing water resources as the central focus. Along with
icrigation and drainage, complementary provision is being made for improved agriculture a@nd
support services, belter roads, additionat and better equipped schools, improved sanitation and
water supply, and strengthened marketing linkages. There is however, no provision for the
development of hydroelectsicity. Each development sector is detailed in the respective subject
annexes: :

:  Development necessarily implies the use of natvral resources, sonie of which
are rencwable while others are not. Examples of the foriner swe waler and soil, while minerals
fall into the latter group. The economy of the Lao PDR is heavily dependent on the natural
resource base; forests and water in the main. This is so for rural houscholds for day to day
survival and also for the government, looking to improve foreign exchange carnings. Because

resources can be quickly over-utitized,  exhausted and degraded, only careful use will ensure



availability for the continued use of fulure generations. This is the essence of sustainable
resource use. Unless conservation is practised without delay, production processes in the Lao
PDR will become incieasingly difiicult and costly.

_ The objective of the environmenal assessment is to examine the impacts of
the proposed development on the resource base and predict those that might have adverse
cffects. Auempts will be made to-mitigate identified adverse impacts se as to minimise the
damaging effects on the environment. On the other hand, certain aspects of this development
programme will seck to enhance the potential of resources that are presently of marginal
benefit.

2 PRESENT CONDITIONS OF THE PRIORITY SCHEMES

Besides discussing the biological resources, this section also examines the
institutioinal aspects and capacity building in the public sector and, the skills within the farmer
conunumity, as these are considered an integral part of the effort to raise productivily of the
land.

2.1 Land Use
2.1.1 General

‘Land use classes are based on FAO recommendations iith minor revisions having
being made at the commencement of the National Forest Inventory. Accordingly, the National
Oftice of Forest Inventory and Planning identifies six land use classes. These are:

current forest '

- having a crown density of at least 20 per cent; includes forest plantations

even with lesser densities;

polential forest
- degraded forest land suitable for forestry;

other wooded areas I _
- dcgradcd land unsuitable for forestry;

- permanent agriculture :
- crop production and grazing land,;

- non-produclive land and that used for purposcs other than agricullure and
forestry; and,

- natural or artificial water bodies.

The villages in the five priority schemes are described elsewhere in the
“report. Land allocation in cach village follows somewhat of a set paltern. The village of
Howakhoua in the Lower Xe Set scheme is taken as an example to show its distribution of Jand.
A map dated Janvary 18,1996, prepared by the Salavan Province Forestry Technical Group,
available with the village chief, shows the following uses of land in the village. This map is
also publicly exhibited, painted on a board at the junction on road no. 20. However, certain
areas of conservation value have not been included. The distribution as showsi on the map is as
follows: '



Land use Extent {hia)

(i) Protected forest 17,28
(i)  Conservation forest 2.94
(ili)  Young fallow 148.07
(iv)  Paddy 3.0
(v} Village 4.08
(vi) Teak 3.05
(vii) . Reforestation 13.74
- (viii)  Old fallow 25.34
(ix) Lake 0.5
{x)  Ficld crops area 1 56.90

(xi)  Untitled area along part of

Houay Xe Sct

2.1.2  Priority schemes

* The current land use in the five priority schenes is detailed in Annex-2, Soils
and Land Use. It appears that natural systeias are found only in limited extents as much of the
land is opened up. For exqmplc forest lanct in Upper Kapheu is only 3 per cent and the bush
land is 36 per cent. Bush land is what had easlier been in forest. Cultivated land amounts to 61
per cent. Lower Xe Set has 30 per cent forest cover, 33 per cent bush and 28 per cent
agricultural land. Upper Tapoung has 90 per cent of its land area in bush. Hence forest land has
been gradually taken up by shifling cultivation and subsequently left to fallow. This is the bush.
Table | provides a sammary of land uses in the five projects. All crop land is grouped togclher
as cultivated fand. : :

The pattern of crop production is detailed in Annex-111, Agriculture. Paddy,
coffee, tea, banana and cabbage are the main crops. Except paddy, the others enter the export
trade in varying quantitics. Coffee has the highest export value.

Paddy. is grown as lowland and upland types. chg the shple food, each:
family dcsm,s to have food security in ricc. This is the main reason for the continuation of
“shifling cultivation. Coffce is grown in all schemes except Xe Set, while tea is grown in Upper.

- Champi only. Banana thrives in the lowland Xe Set area and cabbage is confined to Uppe -

‘Tapoung. A variely of other rainfed upland crops are also grown.

2.2 Forests

_ _ Large extents of virgin natural forests are not found in the priority scheme
areas. Only  forest remnants remain. The land use survey reveals the following forest areas
in the priority schemes.

Scheme ‘Extent(ha) Per cent
Upper Champi 115 13.33
Upper Tapoung 9 9.47
Upper Kapheu 34 2.38
Lower Xe Set 379 30.08

' Upper Tay-Un 69 ' 16.43

Total extents are as low as 3 per cent in Upper Kapheu to 30 per cent in
Lower Xe Set. Heiice, all schemes have suftered extensive deforestation. ‘The predominant
forest lype in the locality is the Upper Mixed Deciduous forest. There are also small extents of



Upper Dry Evergreen, Lower Mixed Evergreen, Lower Mixed Deciduovs and Gallery forest
types. Much of the available forest land is of poor quality There lias been deforestation over
the years for shifting cultivation and logging. Shifting culiivation still contintes. Forest fires
have also contributed to this loss.

Al the preseat time forest harvesling is a state-controlicd operation with
annual logging quotas being determined on the basis of the annual allowable cut. There is
restricted logging taking place presently, unlike in the period after 1991, when  a ban on

logging was in force.  For 1995/96 ending September, 637,000 m3 has been decided upon by
the goveenment.  Not all quotas are logged however. Most of the time previous cutlings have
not yet been collected due to various logistic problems. The current provincial allocations are as

follows: Champasak - 20,000 m?, collection from previous cuttings; Safavan - 10,000 3, pait
colleciion and part cutting; and Sckong - 8,000 m?, collection from previous cultings.

The land use class of potential forest is actually deforested land that is not
properly utilised. It is also called bush and carries varying stages of secondary growth or is
presently undergoing degradation due to a poor vegetation cover. Sometimes land from this
class is allocated for shifting cultivation. Exlents of this land area vary from 5 per cent in Upper
Champi to 91 per cent in Upper Tapoung. The area in Upper Tay-Un is also particularly high,
being about 66 per cent. In the country almost 40 per cent of the total land area falls into this
category. Because it is not utilised properly, this is abig  loss to the national economy.

‘Forest land is assigned to village administrative authorities for management,
including reforestation. Table 2 shows the distribution of village forest land in the five priority
schemes. Such land is supposedly delineated and inay include degraded land, planted forests,
forest fallows, degraded forests and even natural forests. The provisions are laid out in a decree
issued by the Minister for Agriculture and Forestry. In reality there is some confusion when
trying to identify such in the field. There are also discrepancies between these figures and that

of the provincial land use classification. -

_ For example, in B. Houakhoua, Lower Xe Set, the map discussed in section
2.1 did not corresspond to the ficld situation. The protected forest area did not appear to be one
such. It indicated signs of human use -- for shifting cultivation and vegetable growing.: A part
‘of it had been allocated for a pagoda: An important land area such as along the right bank of the
Houay Xe Setis not considered for protection. The gallery (river bank) forest has disappeared
- except for small stretches along the river. Some sections of the river bank are completely
degraded as has happened by the temple at B. Seavang Gnai.: At this point, the bank is being
washed away so raptdly that the village may have to be relocated soon. During the dry scason,
river banks and even parts of the river bed are used to cultivate vegetables.

: “According to the decrec on Provisions on the Rights and Duties in Forestry
Resources Management at Village Level issued by the Minister for Agriculture and Forestry,
an impressive {ist of functions is listed as the responsibility of village administration committee,
They have authority to effectively manage and preserve forests, develop plans, educate people,
monitor changes, organise forest protection and management, draw up rules to suit village
needs and work towards eliminating shifting cuitivation.

_ * The decree also requests citizens to protect reserved arcas, catchments, viver
banks, animal habitats and hydropower catchments. §t is also forbidden to clear catchments,
mountain slopes and dense forests. In reality very little happens to implement any of the above.

People may however, collect non-timber forest produce from protected areas

~and, wilh appropriate pesmission, extract limited quantitics of timber from village forests for
personal needs. Some of the non-timber forest products are sticklac, benzoin, cardomom,
- bamboo, rattan, Jeaves, nuts, nwshrooms and a wide variety of wildlifewhich bring in a small

income to familics but most are put to houschold use.
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In the recent reorganisation of the Forest Department, it has been reported
that a village forester is being appointed for managing foresiry work in the village under the
direction of the village administrative comumittee. The more important responsibilitics of this
position include execution of policies, plans, regulations, directives and laws which will be
introdnced from time lo time. Monitoring shifting cullivalion and prohibiting burning of foresis
arc other functions. Such a position cleatly needs a very good understsnding of natural systems,
ecological linkages and techniques of forest planting and management.

‘Coming down long periods of time are customary rights over forest land and
produce which are said to have legal obligation. These are generally unwrilien, very old and
repeated time and again, having root in custom. Customary rights are scen by the community
as creating rights and obligations. The rights regarding the use of forest land and forest produce
arc to be exercised frecly by their holders within bounds set by custom. These rights however,
can vary belween ethnic groups and locations.

Some of the more conunon customary rights are, :

- harvest forest produce for community necds without a permit from the
Ministry,

- commercially harvest produce found in abundance in sustainable volumes;

- obtain a plot for shifting cultivation from the village committee;

- huat non-protected species of wildlife;

- form a user group for harvesting and sale of non-timber forest produce;
and, : ﬁ

- prevent oulsiders harvesting in village forests.

2.3 Wildlife

The larger species of wildlife are extremely rare in and around the village
areas in spite of the rich species diversity reporied to be present in the Lao PDR. They are
confined to the well forested arcas due to hunting pressure. The Minister for Agriculture and
Forestry, has by decree prohibited the Killing or capluring of 21 species of mammals, 14
specics of birds and six species of reptiles. There are also 64 additional species protected
“during the close season from July to November. : : o

2.4 _ Wetlands

_ Weilands of the Boloven Platcau are confined to the area around Pakxong
and we  ecologically important. These are grassy plains, marshy in most places and there are
also scattered hills. All the hills have been deforested, There are nwinerous ponds of varying
size associated with springs and these play the very important role of feeding the streams that
lead to the rivers. The Phase 1 study identified 18 ponds and these ranged from 1.5 - 12 ha.
Most of the major rivers in Southern Laos origiiate in these wetlands. Some of the rivers are H..
Xe Pian-Xe Namnoy, H. Makchang, H. Banglang, H. Champi and H. Xe Set.

: Part of the Upper Tapoung scheme falls within the Pakxong wetland area.
The wetland makes up its small catchment of 4 km2. Simitarly, it also forms the caichment of

the Xe Sel scheme but in this instance, the extent is much larger, being 325 km?. it extends
sonthward to the Pakxong-Houaykong road. This lies at elevations between 1,000 m' and
1,350 m and cover several hundred square kilometres. It is an area of high rainfall and the
. average annual rainfall at Pakxong is 3,412 mm, '

_ In' the Upper Tay-Un scheme, wetland systems (swamps) are scattered
around a large area and together make up about 4 per cent of the land area. These provide small
fish and other forms of animal protein for domestic consumption. In the dry season,



maintenance of the watcr table is a positive benefit.

Larger economic benefits are. varicties of fish, amphibians, reptiles and
molluscs harvested on a regular basis in the Pakxong wetlands. Wild birds are afso trapped or
hunted, These are sources of income generation. In some of the larger waterbodies, aquaculture
using tilapia and comnton carp, is practised. Village people have shown interest in fish farming,
sceing its economic advantages, A varicty of plants with possibilities of economic exploitation
are also found in these wetlands.

2.5 Protecied Areas

There are no protected or conservation areas within the priority schemes, so
sct up either by the provincial or central adminisications . However, there are those land arcas
having varying densities of forest canopy, in the care of village administrations and somewhal
Joosely referred to as profection and consevation forests. Sometimes these descriptions  are
misnomers when assessed against the vegetation  status.

2.6 Agricultural Systems

. This section will consider * shifting cultivation, soil and water conservation
and, agrochemical use and the possiblity of offering subsidies for conserving natural resources.

- 2.6.1 Shiflillg cultivation

Shifling cultivation is considered undesirable in- the present time but
nevertheless  provides the basis for the maintenance of cultural values of a large number of
ethnic groups. Under low population densities as found earlier in the bumid tropics, the system
had much o offer for ecological and social stability. As practised then with a long faltow, it had
some good features such as nutrient cycling and crop diversity. The long fallow also helped in
the suppression of weeds and pests. Generally the land is left to fallow soon afler weeds
become a problem. The closing of the canopy of the secondary growth'quickly eliminates weed
growth. When this same piece of land is reopened some 15 years later, it has regained its
fertility and provides  a weed and pest-free field. :

S “ Government's - desire to eliminate shifing cultivation is in keeping with its
policy of a shift to a market-orieated agriculture and forestry sector, with the introduction of the
New Economic Mechanism in 1988. The new policies aim at,

- diversifying agricultural production;

- protecting farmers' property rights;

- increasing farm productivity;

- providing agricultural tax incentives;

- - protecting forest, soil and waler resources; and,

- introducing modern conservation and management technigues.

~ Over the years goverminent has made a number of ¢fforis to find viable
- alternatives to this farming system. For example, in the late 1970s and carly 80s, some 16,000
- families were settled in permanent agriculture. Agroforestry systems have also beea introduced.
While this desire continues, government is also mindful of ensuring thal basic food security of
rural people is met. Towards this end, government permits the Land and Forest Distribulion
Commiittee / Village Administrative Commiltee / Viltage Chief to allocate non-forest fand to
individuals or faniilies for the sole purpose of meeting family food requirements. Wherever
“possible local authorities are also requested to assist farmer famities to transform from shifting
to settled forms of agriculture. - S



. Table 3 shows the land arca subject to shifting cultivation in cach of the five
schemes. It is most extensive in Upper Kapheu - 412 ha, but - the average holding size, is
highest in Upper Tayun, with cach family having an 1-ha holding. The fallow cycles are as
short as onc year in certain Upper Kapheu villages, and rise  to a liitle over five years in some
other villages in the same scheme. Often paddy is the main crop allernated with a variety of
upland crops.

Of the cight villages in the Upper Champi scheme, only the people of onc
village practise shifling cultivation. On an average cach family has a 0.4-ha holding which is
the lowest extent in atl the schemes. Perhaps the reason for this low incidence of shifling
cultivation in this scheme is the financial success of the  farmers who  mostly - grow cofice.
Coffec is extensively grown in the arca which is bordered by the Pakse-Pakxong national road,
providing casy accessibility which is an advantage to obtaining better market prices. Coffec is
also a relatively easy crop to grow and the curreat prices are very good. The only attention
given to the crop is at the time of harvesting. Here too labour is often hired. On the other hand,
paddy is a more difficult crop to manage and the risks are greater. Given the casy life the
~ villager is used 1o, and the prosperity from coffee, he may perhaps consider buying the rice an
easier option than alterapting to grow it under difticult conditions,

2.6.2 Seoil erosion

Management of agricultural systems is gencrally poor. Soil erosion is the
most widespread. A number of factors determine rates of erosion. Among these are the
potenlial ability of rain to cause erosion, referred to as erosivity; soil properties or erodability; -
fand forims; and catchment management. The availability of organic matter in the soil improves
soil structure, infiltration and waterholding capacity and has a positive  impact in reducing
erosion.

Direct measurement is the preferred method to estimale sediment loss
although empirical formulae are alse used. The loss of soil from agriculiural land has not been
quantified in the Lao PDR. Il is only recently that sediment runoff plots have been set up at the
Hin Heup Upland Research Station to measure the rate of soil loss under different farming
conditions. Although not quantified, it is not difficult to conclude that erosion is a negative
factor in crop production and hardly any attention scems to be paid to it in all priority schemes.

o " Colfee is a major export-oriented crop in the Boloven Platcan. Often it is
grown on steep tand without erosion controt of any kind. 1t has been reported that the coffee
yield is on the decline. One conlributory factor cowdd well be the toss of top soil along with its
plant nutrients and the tack of fertiliser application. Even when prices are good, farm inputs arc
not used. One enterprising farmer in B, Nongchoua however;who has a large herd of cattle,
bring the animals at night into pens created in the coffee ficlds. The land is slightly
undulating. The dung and urine gets incorporated into the soil. There is leaf-fall but no-living
cover on the ground. In this way some organic imaltér and plant nutrients are added. This to
some exlent is a realisation of the need for nutrient inputs, If this effort had been commbined
with some mechnical soil conservation measures stich s contour drains ‘and buads, the cnd-
result (productivity) could be better. '

' _ Tea'is another crop that is cause for concern. It is randomly planted, so
widely spaced and so poorly maniaged, that open spaces between bushes which are also clean
weeded, will continue to be sources of sediment generation.

2.6.3 Agrochemical use
'The use of pesticides is at extremely low levels in all priority areas. However,
an - exceplion is pesticide:use in cabbage cultivation in Upper Tapoung. Ilere highly toxic

- chemicals are used. Two of those used, folidol or niethyl parathion is classified by WHO as
“extremely hazardous" and DDT as "moderately hazardous”. The latter is supposedly banned
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‘worldwidé. Both are also banned in the country but there is a big gap between regulations in
the book and enforcement in the field. There are many entry points into the country aind not all
official land border points are well manned: Tlicgal entry is possible from neighbouring
counlries.

Facilitics are available for pesticide analysis in aquatic systems at the Institute
of Hygicne and Epidemiology of the Ministry of Public Health in Vientiane but is confined to
routine studies of the Mekong Commission. DDT has been identified in Mckong waters. At the
Phon Ngam Research Station in  Pakse, some work on pest control is being carried out under
the Lao-IRR1 Rice projéct and integrated pest management has been just introduced. The pace
of work is slow,

Fertiliser usc is extremely limited except a litile in vegetable cultivation. Soine
- coffee farmers are now beginning to use a litite fertiliser. All fertilisers are imported,

2.6.4 DLconomic incentives

~ Farmers gencrally are reluctant investors of time, effort and moncy for
long-term gain. Short-term profit maximisation appears to be more attractive. Therefore,
investment in soif and water conservation  are rarely taken up. This is seen in the Lao PDR as
well. There are a number of reasons for this state and some of these are tenurial issues, low
profitability, high risk, unattractive markets, poor infrastructure, policy disincentives, slow
resource degradation, poor technology or fack of it, and low fevels of farmer education. In
some counlries the state has offercd subsidies as incentives to achieve certain objectives such as
higher productivity and improved soil and water conseivation which arc obviously in the
~ national interest. : :

o The state had been responsible for all of the above-named, during its long
period of central control. Even then, services had been of a poor standard; for example, many
shorlages ‘in agriculivral inputs, . low technological level and low productivity. With the
current liberalisation, conditions have not moved far from what they had been, and ' farmers
also do not have the capabilily to organise themselves into groups (o seek solutions to their
shortcomings. Hence, it appears that not all communities have the capacity to adjust to
reforms that are introduced although o long-term benefit is offered. They need a certain time
period to adjust themselves and the  full impact of reforms neegd to be sofiened to some extent
by slate intervention. The offer of subsidy payments is one way of achieving desired objectives
and is used by governents in many countries. :

2.7  Aquatic Systems

_ In the priorily schemes, — aquatic systems are made up of rivers,  streams,
- small ponds and the wetland ecosystems of the Upper Tapoung and Upper Tay-Un schemes.
- All are natural systems except for a few scattered man-made ponds where aquaculture is
- practised. The rivers, streams and the wetlands exhibit different hydrological patterns during
wet and dry seasons. The latter is very dry and water scarcities are not uncommion.

: In Upper Kapheu and Upper Champi, rivers flow in deep valleys. The river
beds are rocky over long stretches which does not make fishing attractive as the fish habitat is
confined to the small pools found at intervals along the river. Species are limited to the smialker
indigenous types which are not of much commercial value. However, some of the' family
protein nceds are met by this means. The daily catch averages 0.5 - 1.0 kg, which may be
somewhat  more during the rainy scason. Table 4 provides some information on the specics -
diversity in the priority schemes. :
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The H. Tay-Un flows through a iefatively flat arca and the banks are marshy
in many places. Presently aquaculture is being introduced here and the construction of ponds is
taking place along the river. The people appear to like this idea as it should bring in extra family
incame and is also well suited to be an occupaiion for family women.

2.8 Domestic Energy

_ The encrgy sector is dealt within -~ Annex-7, Rural Infrastructure. However,
(he energy requirement, which in the priority areas is primarily for domesiic use, is almost
entirely obtained from firewood or plant parts.” About 95 per cent of the people are dependent
on wood energy. Firewocod is collected from the common  forest. The impacts on the
environment lic in so far as the demand for firewood compels the use of natural forests. This
points to the nced to make provision for firewood planting if certain villages are likely to
experience firewood shortages. It was reported in Thateng that certain parts of the district
experience firewood difficulties. However, where coffee is grown, the prunings are said to
provide adequate quantities of firewood. Thateng being at a higher elevation could experience a
colder dry season and people need more encrgy to keep warm. Hence what is available in the
district may not be sufficient. The kabong resin torch is commonly used ta illuminate the home
in Thateng and in Upper Tay-Un.

A run-of-river minihydro plant operates on the Houay Champi at Pakxong. It
however, ceases to operate during the 5-month dry scason from December to April. A
prosperots and enterprising coffee farmer in B.Nongchoua operates a microhydro plant. A few
people use kerosene to light up their homes.

2.9 Watcrshed Management

The siltation on I1.-Xe Don and the difficulties expericaced in power
gencration during the dry season particularly, at the Sclabam hydropower facility, which is a
rug-of-river operation on the H. Xe Don, is a good example of walcrshed problems. Due to
_insufficient 'water, power generalion at the present time is only 50 per cent of what was
- anticipated in the feasibility study. Shifting cultivation and irrigation projects in the basin of. the
river are attributed as the causes for low water availability. -

The following are the basin arcas for each priority scheme:

Scheme ~ Area (km?)

H. Champi, Lak 47 16.0
H. Champi, Lak 43 316.0

H. Tapoung 4.0
H. Kaplieu 24.0
H. Xe Set 325.0
H. Tay-Un 21.0
H. Thon 8.0

tt has not been possible to study the ecological and socioeconomic
characteristics of these areas. The basin arcas will be referred (o as catchimenis in the sections
that follow, being small components of ~ larger river basins. The entire river together with its
iributarics will be referred to as the walershed. Some aspects of catchment management
comimon to all schemes are outtined below. At the time of field studies no special initiatives in
walesshed management could be seen in any of (he five priorily schemes.



, Land usc often docs not appear o be within accepted capability and
suilability criteria. It is common to sec steep slopes and river banks being opened up for
cultivation. Agricultural practices do not in any way contribute to soil and waler conservation.
Somie of the fundamental principles of crop hushandry appear to be ignored; contour planting
on slaping land, for example. Tea, grown only in the hilly Upper Champi scheime, is randomly
planted, widely spaced, and so poorly managed, hat the open spaces which are also clean
weeded, continue to be sources of sediment gencration. The sediment finally ends up in
streams and rivers.

During the dry season, when rivers and streams run low and are reduced to
narrow channels, peaple begin to cultivate vegetables on the banks, and even on the river bed
itself. This practice, which clears bank vegetation and loosens the soil, proimotes bank and bed
erosion when the rivers run full again in the rainy season.

2.10  Water Quality

_ Fertiliser and pesticides, and the absence of industrial growth., Low
population densities and a predominantly rural lifestyle are also contributory. Even the larger
town centres are quite maral in outlook.

A suspect non-point source however, is:in the 11.Tapoung below B.
Xetapung, where agrochemical residues are likely to show up after draining from the cabbage
culiivation further upstream. Section 2.6.3 on agrochemical use furtlier elaborates on pesticide
- analysis in aquatic syslems.

_ _ Water quality analysis has beeii carried out at seven river intake sites during
Phase HE of the project and detailed results are presented in Anunex-I, Meteorology and
Hydrology. On the Champi there are two sites, at Lak 43 and 47, and 'one each on the Houay
Tay-Un and Houay Thon, both in the Upper Tay-Un scheme. The other three schemes provided
© one site each.

: [t has been concluded that it is possible 10 use the water from these rivers for

. agriculiural and domestic purposcs. However, in Tapoung and Tay-Un, the valués for iron

.-+ exceeded the standard of 0.3 mg/l. For drinking purposes this water may have to undergo some

- treatment.” All samples have also shown a weak alkalinity; slightly more than what might be

- preferred for most crops, including paddy. The conductivily values are well below permissible
“levels for crop growth. The coliform values are also within accepted levels.

2.11 Environmental Health

X Irrigation development projects are frequently associated with disease
problems when large concentrations of workers and seitlers come together, perhaps from a
number of other regions. Olten they bring with thein certain types of communicable discases.
With poor living and sanitation and uncertain water quality, there can easily  be disease
outbreaks.

~ Even without irrigation projects a number health problems are evident in the
priority arcas. Malaria is considered the most important public health problem in these areas and
is hyper-endemic. 1t also causes high morbidity among children under one year. Other health
problems are reported to be diarrhoea and actte respiratory infections. Some basic malaria
control measures have been carried out by the provincial  health authorities. ‘These include
spraying of mosquito breeding sites and houses, drainage of ponded water and promoting the
use of mosquito nets.

Several species of the Anoplieles mosquito are responsible for transmission
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of the parasitic protozoan Plasmodium. These specics typically breed in stagnant water. As
water is a requirement for certain life stages of the mosquilo vector, irrigation projects are
usually favourable sites.” The requiremeénts of the larval stages are met by standing shallow
bodics of waler, such as stow moving irrigation ditches and drains and small pools of stagnant
water, These are present in alf priority areas. Health is discussed in greater detal in Annex-6,
Socio-Economy.

At work sites there is the risk of disease spreading if workers come from
other regions where ccrfain diseases may be endemic. Malaria is one such discase but it is
already preseat in the scheme arcas. Providing pure water and sanitation are issues thal can
have health-related effects. Accidents at work siles can be expected and precautions will be
good management strategy.

2.12 URBANISATION

Urbanisation has not affected any of the priority areas. There are only poorly
developed villages, often with difficult access. The amenities are quite primitive in mosl
instances. There is very little ongoing trade in the villages. Towans outside the priority schemes
catet to the needs of the people.” For example, Laongam serves Upper Kapheu and Lower Xe
Sel. Pakxong scrves Upper Tapoung and Upper Champi. Thateng serves Upper Tay-Un.
However, it is quitc common for people o even go far to the larger towns such as Pakse,
Sckong and Salavan to took for their needs, Such visits are also considered as  social oulings,
breaking the monotony of what others might consider a dull life. Therefore, problems
commonly associated with urbanisation are not found.

2.13  Cultural and Aesthetic Aspeels

There are no reported sites of archacological interesl. However, a large
number of  ethnic groups is part of the country's national cultural diversity. Annex-6, Socio-
- Economy, discusses socio-economic and cultural aspects of the different ethnic groups that live
in the priorily schemes. There is some effort to improve the educational standards of ethnic
groups. Unfortunately there is no attempt to preserve the cultural identity of each group by
- promoting the folk arts such as music and dancing, and handicrafts. With the country being :
- opened up for tourism, such promotion could serve Lo generate new income.: o

' Of acsthetic interest are the Pakxong wetlands, a part of which falls within
the Upper Tapoung priority scheme. There are also a number of waterfalls; some inaccessible, -
but others such as on the Houay Xe Set, providing the basis for limited tourist development.

2.14  Physical Infrastructure

It was apparent that the poor condition of roads pevent economic progress of many
villages, particularly when far away from a town where fanmers can find markets for their
_produce or buy what they want. Roads with steep slopes such as those. feading to the river
‘ciossings  are often badly erodedon either bank. Heace subsistence farming continues in these
villages. A good example of remotness and difficult road condition is B. Natou'in Lower Xe
Set. Given roads in at least fair condition, many farmeérs, particularly those owning coffec land,
are owners of motor cycles and two-wheel tractors, and this makes life and farm work so much
easicr.



2.15  CONSTRAINTS TO CONSERVATION
2.15.1 Institutional weakness

All institutions from the central government to the village level have
important roles to play in resource maragement and the production processes. They should
therefore; effect a smooth flow of information lo the grassrool level, identify problems at this
level and bting about an efficient co-ordination between planners,  decision-makers,
implementing agencies and farmers.,

The number of technicians working at grassroot level is insufficient. Most of
“the staff tend to remain in towns where living conditions are better. Palicy decisions  are
necessary in this regard. The contict between technicians and farmers is few and at too long
intervals. The Forest  Department has gone through a rcorganisation programine quite recently
and reportedly have transferred nrany officers out of Vientiane into the provinces and districts.
This movement is yel to be streamlined. The récent appointment of  village foresters, while
being a good decision, requires  further attention by way of improving of their cducational
level.

Institutions ~ should  also  review  individual  subject matter
schedules so that identified key areas are given dué attention and importance. Some
imporiant areas seem o be left out presently. For example, soil and water conservation does
“not find ‘a place in the agricultural extension programmic. The entire basis of  successful

agriculture lies in the availability of  good quality soil and water resources. Without these two
basic resources a nation will collapse. : '

2.15.2 Staff training

: " A poor educational system which presently includes only secondary and
technician schools, is responsible for poor quality staff. ‘The absence of university education
further aggravates the problem. The cartier facility of graduate education offered by the socialist
block of countries has now ceased. Even otherwise, expert review of the qualified staff
_‘position in the country  does not give much credit to the quality of education imparted by that

~ system. This indeed s an unfortunaie sitvation which will take some time to correct. It would
involve the establishment of teitiary education and the ovedhaul of technician and secondary
cducation to present day modém standards. Making available teachers who are competent and
also dedicated is yet another difficult undertaking.

2.15.3 Farmer training

: As farmers still practise farming techniques that are’ subsistence-oricnted,
. productivily is low and resources are poorly conserved. Farmer training is not well organised
" and the quality of training is poor. Staff shortages at grassroot: level = are another serious
~ drawback.This aspect is addressed in Annex-6, Socio-Economy.

' 2.15.4 Public awareness

Public awarcness on environmental issues is very poor judging from how
- farmers handle their farming practices. This is evident even in their approach to the home
environment.

3 PROPOSED CONSERVATION MEASURES

Environmental management conceens the attaininent of sustainable growth
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using appropriate policies and - incentives. After the introduction of the New Economic
Mechanism, (he Lao PDR is slowly coming up with a variety of policy reforms in natural
resources management. However, translation of policy to success in the fickd often falls far
short of expectations due to a number of reasons. While some are of a techaical nature, many
are institutional. These include  institutional weaknesses, farmer doubts about new technology,
market imbalances, population pressure, and resource tenure arrangements.

When land is incorrectly farmed it leads to degradation and reaches the point
when further agticultural production hecomes uneconomic or  is simply not possible. Some of
the reasons Jor degradation are nutrient depletion, structural decline, biological decline,
chemical deterioration and soil crosion. But the most fundamental resource management
challenge is commercialisation and the growing compelition with incompatible patteins of
resource exploitation. These however, need resolulion at nationat level.

3.1 Envirommental Planning

Land use planning, with its requirement of a seriés of field investigations,
fakes time and  is not a recommendation that can be immediately implemented. Nevertheless it
is imporlant to make a begianing. It can be gradually developed depending on available
resources. In a country such as the Lao PDR there are inherent constraints. There is a serious
drawback to technotogy transfer as the level of  allround education, and therefore absorption,
remain Jow standard. However, some basic principles of land use planning should be taken
into account without delay when considerng land allocation. :

Environmental impact assessment is another very useful tool in resource
management. An attempt to predict envisonmental impacts at an early stage of a proposed
development can be a beginning that will set in motion a thought process into what adverse
impacts may arise. ~ These can  include social impacts (people who might be affected),
cconomic impacts {monctary losses that might occur direclly or indirectly) and ecological
impacts(cnvironmental effects). There arc of course the beneficial aspects; that is why projects
are planned and implemented. Hence it is necessary and important to assess the adverse and
beneficial impacts. With present levels of manpower in the country, and with somie training
on the subject matter, it should be possible to cxpose staff to preliminary environmental
assessinent procedures. To be effective, impact assessment should be a component of village
level planning. Hence all village foresters should undergo (raining in basic ecology and impact
assessineal. Its application should be at all levels of resource management. - i

The study revealed an example of nen-application of either the principles of
land use planning or of environment impact assessment. In the last couple of years large scale
land concessions had been made in the Boloven Platcau. [t is known that neither land use
plansing nor environmental impact assessment had been utilised in deciding on the allocations.
Some of the proposed development activities are very likely to cause adverse impacts on the
waler resources, particularly those in zones 3, 5 and 7 in Pakxong district. The primary
concern of land use planning and cnvironmental impact assessment in this instance, 3f applied, -
~ should have been to ensitre that the water resources that feed almost all the rivers in the south of
- Laos, is not put in danger . :

_ As a beginning to the use of land for purposes other than preserving in the
natural state, certain fundamental criteria have to be adopted to ensure  thal resource qualily is
“notin anyway degraded. It is very necessary to iaintain the production processes in order to
keép up with  increasing demand from the land as population increases. Good agricullural
tand may also decrease as the non-food needs of people, such as roads, towas, buildings and
amenities keep increasing.

Land use planning will cnable the rational allocation of resources according
to the suitability criteria of cach unit of land. This will ensurc that each class of land will be
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‘ulilised according  to its capability. For cxample, good agriculural Jand should be reserved
and allocated only for agriculture and housing needs of the community will be met by land that
is unsuitable for agriculture. With the adoption of such basic concepts, it will be possible to
obtain the optimum benefits from the land for present and future generations.

3.2 Agriculteral Land Management

Agriculture is the most impoitant occupation of all rural houscholds. Of the
country's populauon 95 per cent are rural, This situation will continue well into the future.
’Ihcn,fnn,, it is important to manage agricultural land within limits of good agriculiural practice
in order 1o keep these economically productive in the presént as well as in future years.

Exposure of decision-makers to land vse planning will help themm make
rational decisions such as providing the better land for crop production on the basis of land
capability and suitability. "Capabitity" refers to the range of possible uses which the land can be
put to without damaging its production ability. "Suitability™ is a measure of the best use for a
particular unit of land.

This section will discuss soil and water conservation, sustainable agricultural
management, shifting- cultivation and soil- and water pollution. These are applicable to all
priority schemes. However, the methodologies may change from scheme to scheme. For
example Lower Xe Set, Upper Tapoung and Upper Tay-Un have mild gradienis when
compared to Upper Champi and Upper Kapheu. 1n the fatter schemes much coffee is grown on
steep land, the land is clean weeded and soil organic’ niatier status appears to be low In the
former schemes pnddy and upland crops are nainly grown.

3.2.1 8oil and water conscrvatlon

- Soil and water conservation should in reality be implemented for an entirc
drainage basin whether there is agriculture or not. That on agricultural Tand is for specific
reasons of maintaining productivily as it has a direct benefit to the farming community. In this
section only that on agricultural land will be discussed. It necessarily follows that most
- recomendations for soil and water conservation also leads Lo fertility generation and this section
‘is therefore, closely linked to the section on sustainable agricultural managent that follows.
There afe factors other than technical thal play a past in preventing agricultural land degradation
to which soil erosion is parlly contributory. These are availability of resources, 111"-1ppr0pmtc
‘policics and lack of knowledge.

The resource of land ilself is not limiting in the Lao PDR. However, upland
farmers are basically subsistence farmers and even if desirous, do not have ‘the financial
resources (o effect changes. Coffee farmers on the other hand often enjoy good prices and have
the financial resources to invest in conservation. But they do not do so. Many countries of the
world (hat had ignored soil conservation have had disastrous results. Policies sometimes may
not be'in the best interests of resource conservation as purely cconomic jnterests could be the
“driving force. The tand concessions in Pakxong district in some way point to this. Tenurial
issucs also determine farmers' interest in long-term mangement. Knowledge should be
transferred to both farmers and government staff -at provincial and district level, The lack of it
is about the biggest obstacle to achicving desired objectives in resource management.

Soil and watcn conservation methodologies zmy be grouped into two;
ﬂgronom:c methods and mechanical or engineering methods. Which method to apply depends
upon a site decision. Usually a combination of methods is the likely choice as different stages
of crop growth require different appioaches. Seasonal and permanent ageiculiure will have
obvious differences. There will be differences between lowlands, usually below 2 per cent
slope, and uplands uplo about 30 per cent slope. '

Lowlands being alluvial plains and usually cultivated in paddy, dre not so
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mich crosion-prone. The bunds that are an essential part of lowland paddy, are an insurance
against soil movenent. Lowland paddy is the proposcd crop for Upper Tay-Un and the
topography is one of mild gradicats. - Upland soils have an undulating to sicep topography
and when opencd up are exposced (o erosion.

) Mechanical measures

Deforested and in Upper Tapoung has been classified as bush and secondary
forest. ‘This land is disused presently. Seasonal agriculture like that which is proposed for the
Upper Tapoung scheme, will use this land for cabbage cultivation.

Although (he gradient is mild, as a precautionary measure, cerlain soil
conservation measures are proposed for the Upper Tapoung scheme. A priority is that all land
preparation shovld be done on the contour, as this will encovrage the formation of terraces after
some years of cultivation. To achieve this objective, the creation of low contour bunds is
proposed at intervals of about 20-30 my, while at the same time, provision should be made for
the diversion of excess water through interception and diversion ditches as cabbage and most
other vegetables require good drainage.  Contours can be marked using the simple A-frame.

For upland crops that are grown on gradients upto 30 per cent or more, soil
conservation measures will take a different perspective. Such lands are found in the Upper
Champi, Upper Kapheu and Lower Xe Set schenmes. In Lower Xe Set where gradients are mild,
contour bunds are recommended at 15-25 m intervals depending on crops grown. These can be
on the same basis as above; with hedgerows. Alley cropping is also suitable a5 a soil
conservation measure. '

In Upper Champi and Upper Kapheu where gradients are steeper, 10-15 m
intervals arc suggested for thecontour drains. I rainfall is heavy and runoff greater than
‘infiltration, contour drains can be graded fo suit drainage requiremenls; to drain away surplus
into natural drainage ways. When a drain and a bund are used together, the space between two
drains can assume a tercace form after thme.

Project proposals seck 1o increase the land under economic crops and this is
part of government policy. Crop diversification is also considered. In Upper Champi 160 ha of
‘disused land are being converled into agricultural use. A part of this is to be grown with
coffee and a part with vegetables and upland crops. In Upper Kapheu, 490 ha of similar fand
ate being iurned aver largely to ¢offee and a small part to lowland paddy. It is proposed that all -
new planting of coffee and shade trees be carried out on the contour.

(2) Cultural measures

Coffee, in the malure growlh stage when grown under shade, is similar in
some ways to a natural tropical rain forest, although the plant densily is not quite so. There may
also be a ground cover of miscellancous weeds made up of broad-léaved plants and grasses.
Then there is th ground fayer of fallen leaves, twigs, other plant parts and the humus layer just
above the soil. The ground layer in a'coffee ficld is not as rich in its organic  content as that in
a forest. The forest vegetation, by intercepting and dispersing rain drops at different vertical
levels, protects the soil from the damaging effects of heavy tropical rain. ks encrgy is broken
and allowed to infillrate into the soil by : geatly dripping from the topmost canopy, through a
~large volume of leaves, twigs and branches to the ground layer. The thick organic ground laycr
acts as a sponge to absorb  rain watcer and leave soil pores always open. Soil micro-organic
activily proceeds at favourable rates and organic matier is'incorporated with surface soil.

o ‘The similarities are that there are at least two canopy levels -- that of the
* shade trees as the main canopy, and the coffee as the sub-canopy. This forest appearence can
casily be simulated in a coffee ficld by appropriate planting distances of the coffee and shade
irees.: Minimum of mechanical conservation mcasures as described above will be necessary,
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depending on the gradients.  Subscquent plant care should ensure as closed a canopy strcture
as possible. Weeds at the ground layer will depend on the light intensity filtering through but
will not be as diverse as in a forest. Organic matter levels will also be inuch lower than on the
forest floor on account of a poorer leafl fall and the removal of berries and, branches after
pruning.

In an immature coffee plantation, al the time of establishment, a minimal soil
cover will be present. The exposed soil will therefore be susceptible to erosion. A way of
minimising soil loss will be by cstablishing a leguininous cover crop even before planting the
coffce. This acts as a live mulch. The concept of cover cropping has been successful in
plantations of rubber, coconut and oil palm. Some tropical varicties of cover crops are Pueraria,
Desmodium, Centrosema and Psophocapus. Most leguminous cover crops grow profusely
and pnoduce a large volume of Icaf and herbaceous stem which contributes very valuable
organic matter vrider tropical farming systems. There are many other benefits of cover crops
that contribute {o improving the physical, biological and cheinical properties of soils. Some of
these are adding nitrogen, lowering soil temperature, buffering pH and preventing weed
growth. Growth of the caver is faster in the early stages if a little phosphatic fertiliser is applied.
The benefits of live and dead mulches in preventing erosion and increasing yield have been
ficld-proven in many tropical countries.

Some management of the cover is required esarly on as the small coffee plants
may otherwise be smothered by creeping varicties of cover crops, eg. Pueraria. It is also
possible to use cut materials as mulch or cven intercrop the coffee field with seasonal crops
such as vegetables, grain legumes, maize, grovndnut  and other useful plants for a couple of
years. :

it has often been said that the coffec yield in the Bolovens has suffered from
moisture stress. While this is corru:l it is also quite clear that coffee lands are not being
- propetly mwiniained in an agronomic sease. This mieans that there is also a nutricnt loss along
with a sotl loss if crosion is the main issue. The question is : can the yield decline be arrested
by improving management. This means: improving infiltration and reducing runoff; improving
soil organic matter; improving shade level; improving tree management; improving soil nutcient
- stalus; using varieties of coffee appropriate to each agro-climatic zone and restricting planting to
frost fre areas.

OF(en plants are used in combination with mechanical measures. Ilcdgerows :
can be planted on the bund, serving also (o strengthen il. Leguminous shrubs such as Sesbwria
-spp., Crotdlaria® spp., Mb:zzm sp. and Flemingia congesta. will provide other benefits as
well. The loppings of these shrubs can be used as green manure and as thatch for mulching.
Another plant corrently gaining wide acceptance in the tropics is vetiver grass, Vativeria
zizanoides, @ denscly tufted plant which is casily adapted to a wide range of soil and
climatic conditions. It pemsts for a long time without mainténance and is planted an contour
bunds or simply across the slope or along drains. Soil moving downslope gets trapped among
the tufts of grass.  Yet another possible practice is strip cropping, where strips of grass on the
“contour alternate with vegetable beds. These practices of using plants to strengthen mechanical
measures are well suited (o the cabbage culture in Upper Tapoung and upland farming on the
mild gradicats of Lower Xe Sct.

()] Mulching

Mulching is a practice that has a large range of benefits in crop preduction. It
has ceitain disadv'mlagcs t0o, such as difficulty in obtaining large qantitics of waterials and the
attraction to termites. 'These however, can be overcome and the advantages of mulching
outweigh the disadvantages. .

. Live mulching is possible in a crop such as maize. Prdnmnary work carncd
out at the International Institute of T roplcal Agriculiure in Ibadan, Nigeria, in (h¢ late sevenlies
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had come up with some very interesting resulis. 1t had been shown that the yield of maize was
higher in live mulch plots than in bare tilled or untilled plots. Weed growth was cight times
more in tilled unweeded plots: than in the live mulch plots of Desmrodiion and Psophocapus .
Another very significant observation had been the high incidence of earlhworms in the live
mulch plots than in the unmulched plots. The presence of carthworms in an agricultural soil is
an indication of very favourable soil conditions for root growth.

{4 Alley cropping

Alley cropping or avenue crepping is another method of soil conservation
that can be successfully adopted on land of all gradients. The soil is held in place by avenues ‘of
decp-rooted Iree species planted on the contour at convenient intervals. Some useful tree
species are Leucaena, Glivicidia, Albizzia, and Cellicnidra . Leguminous species will have the
added benefit of nitrogen supply. At tlie beginning of the season, trees are lopped and the
loppings are used to mulch the inter-row space. Woody portions can be used for firewood.

Crops aré grown in (he space between the two tree avenues. While the
addition of nilrogen to the cropped plots will take place through the mulched loppings and
that added by nodule bacteria, other elements will also be brought up from the deeper soil
layers and released when the mulched loppings decay. The avedues of trees also acl as
windbreaks and bring about favourable microclimatic effects on certain crops. The slope may
finally assume a terraced shape after some years of cultivation. The system can also sometimes
be an agroforesiry system depending on what species are planted. A similarity with the sloping.
agricultural land technology adopted in the Philippines is also seen. '

(5 Cover crops

Cultivated plots, where patticularly widely spaced crops, such as maize,
tobacco, groundnut, coffee, tea  and fruit trees are grown, are very susceptible to erosion
_ soon after crop eslablishment as the soil i$ exposed to rain. This drawback can to a great extent
be minimised by growing cover crops or by adopting mixed cropping in coffee and fruit cullure.
Cover crops can play an useful role in improving soil physical, chemical and microbiological
properties.

6y  Tillage

_ : A number of systems of tillage have been tried out in tropical agriculture
including the no-till option with direct sceding through a stubble mulch. Tillage can have a
degrading effect on soils when carried out at exiremie moisture levels and hence on productivity.
Ploughing and cultivaling during extremes of soil moisture bring about destruction of soil
structure. It is not being addressed here for want of locally available information but is a factor
1o be mindful of.

{7 Incentive subsidy

As an incentive to have the soil resource conserved, it is proposed that the
governiment considers  gramting of a soil and water conservation subsidy to coffee farmers
who cultivate land above a specified gradient. Coffee is selected because it is presently an
export crop and shows promise of being so in the fulure also. Therefore, the land on which
coffee grows should be carefully conserved, so that benefits of the world trade will conlinue to
reach  the Lao farmers. :

_ _ A well designed soil and water conservation programme can be implemented
in tlic project areas involving the coffee farmers. Initially it should be carried out on a trial basis
and if found to work satisfactorily, may be extended to cover all coffee holdings. The method
of cosnsérvation to be adopted will be a combination of nicthods that will suit particular
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situations. For example, coffec on mild gradients just planted, will do well with cover crops
but mature coffec under shade will not have luxuriant covers and will require some mechanical
measures also. These will be carried out on the instructions of qualificd technical stafT,

The subsidy, to be paid in cash, will meet part of the cost of carrying out
prescribed soil conservation practices. The financial implications of the subsidy can be met by a
cess, ie. a tax to be determined and levied on each kg of coffee at the point of export. The cess
or tax will go into a fund which will be placed in deposit and will collect interest. Good quality
coffee will naturally atiract a greater world demand and the more coftee exported will collect a
higher total cess. Payment of the subsidy will be on each hectare, phased out in instaliments, for
work executed in the field. For example, the first instalment will be for field preparation and
planting with the establishment of cover crops.

Thus, a total consesvation prograinme, from planting can be spread over
aboul 3-4 years and will include vegetational cover crops amdd mechanical bunds and or drains.
The tdea is only presenled in a conceptual form and not in an elaborated manner for
implementation. If the concept is accepted, details will bave to be worked owl

'3.2.2 Sustainable agriculture

Traditional agroccosystems are genetically diverse and often contain strains
of wild crop plants. This genetic diversity allows the farmers to exploit  different
. microclimates while benefitting from a high degrée of pest and disease resistence. In Thaitand

and Indonesia, farmers maintain a diversity of paddy varictics that suit a range of environmental
conditions. Somelimes high yielding varictics are grown in the dry season with irrigation, thus
taking advantage of good growing conditions. During the wet season, tradjlional variclics arc
grown as these can tolerate pest and disease outbreaks and can withstand changing conditions
due to unreliable rainfall.

S This section introduces a farming philosophy that can be adopted by
- farmers in all priority schemes, Lowland farmers who are used to a paddy monoculture scason
_after season, can also bring about elements of diversity by adopting simple techniques. 1t is

- nothing new, and components of il have been traditionally practised by - tropical larmers, -
- ¢ including those of the Asian region, over long periods of time. U is a strategy of multiple use.

~ The basis is the tropical plant diversity and: the - adoption of polyculiurés as “against -
monocultures, particularly in upland agricutture, wheseby © simulation of a topical forest
ecosystem is accomplished. A tropical forcst is a self-contained ecosystem where inpuls,
‘outputs, and all other systems are in cquilibrium. Even pests and diseases are kept in check
‘where no single pest is capable of reaching endemic proportions, In agriculture, when ouipat is
grealer than input, ic. when the biomass that is taken out of the land (harvest, prunings), is not
supplemented by nutricnt application, agronomic problems arise. It must not be forgotien that
the green revolution has also brought about its own share of problems.

(1) "t Plant nutrient supply

The maintenance of soil fertility in cropped land, often by the addition of
supplemental plant nutients in the form of fertlisers and manures, are basic requirements of
present day agriculture, expected 1o produce in sufficient quantitics to keep pace with growing
populations.  In the project areas, very litlle fertiliser is used and the liude used is impoited. §t
is also always not available to the farmer. Manures are however, available in rural arcas from
livestock and plants, often in large quantities and not pul to good use. Productivity is reported
to be on the decline in the Boloven Plateau and ways and means are urgently needed to remedy
the situation. :

The concept of integraled nutrient supply  appears to hold promise under
local conditions. It is a broad concept, examining stalus of, and rclationships between the soil,
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plants and livestock, and alternative possibilities of nutrient supply. Traditional systeins of
nutient supply have utilised a number of ways of making available plant requirements.

- In nutrient recycling, organic matter collected within  the farm is uscd to
provide plant nutrients. These include livestock wastes and other nulrient sources. In nutrient
pumping, nutrients picked up by deep rooted trees are made available from leaf-fall, to surface
feeding crops, as is put to practise in the alley cropping system discussed earlier. In biological
nitrogen fixatian, symbiotic or non-symbiotic micro-organisms are used in ciop husbandry to
help increase soil nitrogen. Additional nutrients can even be supplied by reintroducing eroded
sediments  from within or outside the farm. When  nutrient losses in agriculre, cannot be
corrected by natural recycling, such as what is taken away in the harvest, these have to be
provided for by inputs such as mincral feitilisers  and organic manures.

" Nutrieiits from organic sources are particularly necessary to keep soils in
good condition. Where soils are infertile, acid or highly crodible, management is betler effected
by the usc of manures or a combination of manures and feititisers, rather than by fertiisers
afone. Mahures have (he added value of improving ‘soil physical propertics, supplying plant
growth hormones and substances that provide resistance from pests and discases and reduce
the toxic concentrations of metals in soil solution.

With large aumbers of livestock being maintained for commercial purposes '
by almost all households, it should be possible to introduce management systeims that allow for

collection of waste which is presently unutilised, so that it can be used in the field. This
possibility should be examined in the demonstration farms to be set up.

i _ The use of green manure is a method of organically supplying plant nutrients
in both lowland and upland agriculture. Large amouats can be obtained from outside the farms.
Farm boundaries can also be utilised to grow green  manure trees. Gliricidia sepium is a very
good example of a green manure tree which produces large amounts of leaf and twig, stand
pruning and provides nitrogen, being leguminous. :

Rice straw is another organic source  of nutrients, being: particularly a good
source of carbon, nitrogen, potassivm and silicon. It can be used in the rice cropping systems.
[n a long-term experiment on a Sri Lankan farmer's field, straw applied treatments receiving
about 30 kg N/ha less than the normal recommended dosage, and no potassium ferliliser, have
given equivalent or higher grain yields than treatrents receiving the full dose of inorganic
festiliser. Straw under Sti Lankan conditions has around 0.6 per cent nitrogen and 1.6 per cent .
- polassiun, ' : S : :

{(2) inmgr;itc'd farming 'sysleuﬁs :

The integration of crop and livestock farming is an ideal situation to be
maintained in wopical agricullure, Animal waste provides large amounts of plant nurieats.
Urine contains as much as 50 per cent  of the value of the wasic containing as much as (wo-
thirds of the nitrogen and four-fifths of the potassium. If livesock management can be made
systematic with proper housing, almost all the waste can be collected in a suitable form and
used in the fields.” A cemented or well ramied carthen floor will preveat too much losses of
nutrients. Bedding of paddy straw or grass will absorb much of the urine and mixed with the
dung can’ be used in composting: In the alternative the waste can be directly led into a

composting pit some distance away from the housing every 3-4 days.
~ Similarly, if poultry can be reared on the deep litter system, - the litler can be

used in the fields about once every 12-18 months. Fresh poultry litter may contain over 3 per
cent nitrogen and 2 per cent potassium and many trace clements.
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(3} “Multipurpose trees and shrubs

There are many opportiinitics of growing lrecs and shribs of whility value in
farming and in the houschold. Tree crop cullure also fits in well with land rehabilitation
programmes. Many ecological benefits can also be expected. When grown on paddy field
bunds and on boundary fences, trees and shrubs will provide regular loppings for green
manuring and mnlching, A ﬂ[cady supply of round poles, sticks, fodder, fircwood and timber
are other benefits that are possible,

Among species that are suitable are Glivicidia  spp., Sesbanria  spp., Acacia
awriculiformiis, Leucaena leucocephald  and  Eucalyptus  camaldulensis.  Under Indian
condlitions it has been reported that - Glivicidia -sepien prodiced 18 kg of leaves/plant/year,
having a nitrogen content of 0.5 kg. On this basis 100 plants will produce 50 kg of nitrogen.

_ - Under Philippine conditions, Napicr grass, Pennisetum purpurenm,
produced 3 kg of dry maiter/10 lincar inctres every 30 days. It has been reporled that 750 linear
metres are adequate to meet all the fodder requirements of a draught animal.

(4 Agrochemical use

As the problem of agrochemical use is limited to one of toxic pesticides in
cabbage cultivation in Upper Tapoung, two recommendations are made: firstly, extension staff
should educate themsclves and train farmers in correct pesticide use; of the dangers to
themselves and to the community, including those who conswme the harvested produce.
Since most rural people depend on the nalural waterbodies for domeslic water supply, the .
community in a larger area can be affected if water sources get polluted. Secondly, government
should enforce pesticide regulations if legislation has been enacted. Tt should also ensure strict
controls at entry points into the country so that toxic chemicals do not enter the counlry. llegal
entry can also be checked at the point of sale, usually the retail storc.

Water anaylsis of suspecied aquatic bodles is suggested although ther are
pm{:tlca! difficulties.In H.Tapoung, a point below the drainage basin where cabbage is grown
should be the sampling site. This is not locally possible but some mechanism may have (0 be
worked out ‘with the Mckong Commission as only the programmes of this institution can
undenakc the tcshng

1 : ¥} conclusively proved strict controls are recommended. An mlplcmen!auom
: programime  will be as follows @ © (a) conduct’ a short training for cxtension staff, including
- village level workers,  (b) survey farmers  using the toxic chemicals and confiscate stocks,
{c) conduct an cducation programme for  farmers of the affected drainage basin,  (d) xdenhfy
dealers having the chemicals and confiscate stocks, (e) safely dispose confiscated stocks, and
(f) survey entry points into the country and educate customs stafl on correct identification
' proccdurg and follow up action.

: In the Cambodia-IRRI rice research programme, it has been revealed that the
ratio of natural enemies of paddy pests is 2:1, ie. for every paddy pest, there are two natural
enemics. This study also revealed that of 22 ﬂ'\mplcs of chemicals analysed, only five had the -
strenglh claimed on the packmg Tea had extremely low concentrations or none at all. "This
shows that farnicrs are paying hard-carned money in buying either watcr or some coloured
liquid, and that by spraying highly toxic chemicals, they are destroying the natural balances that
control pests without additional cost to himsclf. The Cambodian national -integrated pest
management (JPM) programme in its perliminary work, showed that pesticide use can be
drastically reduced, if not totally climinated.

At this point of time, it does not scem good sense to recommend an #PM

programme as the institutional capacity cannot cope with the demands of the subjoct, However,
the immense possiblitics of 1PM are recorded here for likely adoption at a future date. IPM can
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be defined as “a system that relics on a variety of approaches for controlling pests, including
physical, biological, genetic and cultural methods as well as pesticides, 1t refies on the concepl
of an cconomic (hreshold of pest population density or crop damage, below which the cost to -
conteol a pest is’ greater than the benefit of doing so. In agricullure IPM components include
efforts to breed crops resistent to pests and diseases, use of cover crops for weed control,
timing of planting, crop rotation, and introduction of predators and parasites.”

An IPM programme can reduce pesticide use, cost of production, health
hazards o humans and animals and promote multiplication of natural predators and parasites.
Pest resistence can oceur from  repeated use of chemicals in high doses, when pests initially
aequire tolerance levels. Pests then become resistent and can wilhstand very high doses.
Control using a single or group of pesticides become impossible and still more toxic chemicals
are thein used. The vicious cycle continues.

{5 Shifting cultivation

One of the objectives of providing irrigation water is to encourage seftled
farming systems and discourage shifting cultivation. Hence all the potential land for shifting
cultivation in all schemes is being converted into arable land with the provision of irrigation.
Existing vegelation types on this land are bush, grass and sccondary forest. In the five schemies
these lands total 2,090 ha. Apart from shifting cullivation, these land categories are used by for
grazing village cattle and also provide firewood and minor forest produce. Most of these are
already degraded and the herbage is of poor nuritive value. There are no planned afforestration
programmes for these lands. '

With the provision of the basic nced of the farmer - water, it is upto the
farmer lo maintain the productivity of the Jand and it is upto the government to facilitate
production by supplying the farming infrastructure. Coniponeats are a good extension sérvice,
credit, inputs and above all  reliable marketing linkages. In cffect it is a package of items that
have to be provided to make rural living attractive and move the farmer from the subsistence
level to the commercial level.

3.3 Catchments of Regulation Ponds

In southern Laos, watershed management, should have emiphasis, as waler
resources have considerable hydropower and irrigation potential, The subject has only receatly
been recognised by the govermment with the formation of the National Office for Nature
Conservation and Watershed Management and efforts are being made to bring about a more
systematic approach to resource management through recognition of the watershed as a unit of
planning.

Generally in an ircigation project, the focus is on the command area and the
reservoir, which together are regarded as a uanit for planning purposes. However, the river
~ basin upstream of the reservoir i equally important and should be an integral piut of the
planning precess. The life and performance of the reservoir are intimately linked o what
activitics occur upstrcam.

It is proposed thal each catchment be studied during the implementation
phase to determinc the inlensily of human use aad degradation. Hence the study will be
socioeconomic as well as ccological. Some components for a sociocconomic and resources
survey are as follows:
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sociocconomic survey
- demographic data;
- occupational data;
- degree of dependence on the land and its eesources;

IeSOUICes survey :
- types, extent  and quality of natiral vegetation;
- nature and extent of gallery forest;
- types, extent and quality of planted forests;
- species of wildlife and diversity; :
- subsistence/eommercial dependence on non-timber forest produce;
- agricultural activities, including shifting cultivation;
- other resources, eg. minerals, cultural and aesthetic;
-~ hydrometeorological data; and,
- boundary identification and marking.

The ideal will be to have each catchment declared a totally protected agea
purely because it serves vital interests of the community. Howéver, this may not be possible as
there could be human habitation and activity. Nevertheless, i is proposed that all catchiments be
maintained in as good a preserved state as possible depending on the level of hwan use,
Catchiment management plans should be prepared on the basis of the survey results.

(n River bank protected areas

As an interim urgent measure it is proposed that both banks of all rivers and
streanis be declared protected arcas to an agreed distance from each bank. This can vary
according to the width of the river or stream, Somelimes the project may be undertaken only on
one bank but it is good practice to declare both banks as a long-term measure, Where the
natural vegetation on a bank is destroyed, and would have been forest earlier (gallery forest),
the original status should be recreated by reforestation. Various decrees indicate the need to
« preserve gallery forest but does not specify (he extent to be so declared. This will have to be
~agreed upon. The banks of the H.Tapoung and H.Tay-Un and. H.Thon do not naturally
~ support forest vegetation.” These have a vegelalion more of grasses. A large part of the
- headwaters of the I Xe Set lie in the flat Pakxong wetlands. These should be preserved in the
~ same state as the original'  natural vegetation.

: When tree vegetation has to be reintroduced on river banks, it may even be
undertaken on a communily participatory basis with village people, on condition that only non-
timber forest produce can be harvested from areas so planted. Such a programme can be
planned by the village administrative committee and co-ordinated by the village fotestry officer.
It may not be difficult to have this proposal linked to donors working in the area. The stretch of
viver/stream bank so utilised can be called & river/siream reservation. People will plant and
maintain the reservation upto maturily and even beyond as they are the designated beneficiarics
to some of the produce. In this way the state can reduce costs on establishment and
maintenance, and also expect a high success rate in tree planting. Extraction of timber should
—not be permitted. Hence, the greater percentage of specics planted will be of value 10 the
community  such as fruit trees, and fodder trees where systematic harvesting of branches may
be allowed.

The following steps are proposed in a simple model:

1. decide on the river /stream and area of bank, and the size including
widlh of reservation to be allocated to cach family;

ii. involve a suitable number of families on a pilot basis;

iii determine the range of species to be grown;

iv. prepare contraciual agreement;



V. provide free plants and advice;

vi. permit some interceopping with food plants during the fisst-few
years, depending on gradieat, and with proper advice on cultivation
practiccs;

vii. utilise the concept of mulching as much as possible;

viii. use contour drains where gradieats require such;

ix. enlist support of district forestry services {o raise required plants;
and,

X. provide food aid and free fertiliser to participants as incentives if the

project can be linked to a donor, may be even  a private voluntary
organisation (PVO).

(2) Pakxong wetlands

The importance of the Pakxong wetland to the project lies in it forming the
larger part of the Xe Set catchment; actually the headwaters. Besides, the wetland is the nursery
for all the rivers that have beginnings in the Boloven Plateau. “This is a natural system -- an
intricate system of grasslands, bills, springs, ponds and lakes -- all feeding the hydrological
network.

In the masterplan sludy the recommendation has been made for the

conservation of this enlire area abave the 1,200 m contour - an area of over 400 km?. This
same recommendation is made for the Xe Sct and Tapoung catchments as well, In the latier

_case the arca is only 4 kmZ and all of it lies in the Pakxong wetlands. However, there are many -
human activities taking place including large scale land concessions. Hence it may not be
possible to have total protection without human activity. A number of low hills are present in
the plain. [tis recommended that all these hills be reforested as they are an integral pait of the
wetland landscape.

3.4  Forests

These is only limited opportunity for forest conscrvation. For example in
‘Upper Tapoung, there is very little forest, being less than 10 per cent and the largest exteat of
30 per cent is in Lower Xe Set. Actually these arcas are made up of small fragmented patches
‘of varying quality. The distribution of forests in cach scheme is shown in the maps presented in
Annex-2, Soils and Land Use. As the bush land is to be converted into agriculture, there is no
tand available for reforestation. However, in Lower Xe Set there is a substantial arca made up
of soils and land forms not quite suitable for agriculture and this land arca although found in
scaltered extents, can be converted into forms of forestry.

“Fherefore, at least for ecological reasons, these remaining forest patches
should be protected and preserved.  Some of this forest land may be administered by village
adwministrations. Although each village chicf claims forest land to be under that particular village,
boundaries are unclear and according to reliable sources, delincation into village custody is
incomplete. Some of the forest land is subject to the customary rights provisions and hence
available for the use of the people. When delineation is finally completed, villige
administrations should, witl the assistance of district and provincial forestry services, draw up
plans for the management of the ‘exisling forests. Management will include enrichment planting
as most of these are of poor qualily, reforestation, determination of customary rights,
harvesting of non-timber forest produce, and inventorising the forest wealth of food, medicinal,
fibre, fodder ‘and timber. species. Village administrations should wdso make it a point to imake a
meaningful contribution to the national tree planting day by undertaking projects to increase the
amount of tree cover in each village. It is nol possible at this stage to specify exact land arcas or
identify specific locations for this work. ‘There are many abandoned areas in a village that can
be used for this purpose. Planting for firewood need ‘is another useful long-term planning
© eXercise. : _



The appointment of a village forest officer should hopelully make it possibie
to undertake the above and effect co-ordination between the, village administration and district
and provincial forestry services. The foresty officer: should of course have been ftrained
initially in natural resource mangement, Otherwise hefshe is not going to be very useful. The
dutics should also include the following:

- accurate boundary marking of village forests and demareating  into dilferent
uses;

- surveying and mapping different forest types;

- identilying land for envichment planting and reforestation;

- identifying areas for customary rights;

- inventorising multiple uses of forests so that the vilkage is aware of what
assels it has;

- reforesting the degraded gallery (rncr bank) forest ;

- initiating proposals to have gallery forests declared ‘;lnclly protected areas;
and,

- educaiing people about the ecological imporiaiice of forests.

The most important single activity however, is reforestation of the gallery
forest whenever rivers and streams flow through scheme areas. ‘this could be co-ordinated by
the village forestry ‘officer and implemented by the District Forestry Services. If a participatory
form of reforestation is preferred, then species to be planted will depend upon the choice of the
people. Where walercourses’ flow through grasslands, no reforestation is possible. Instead,
grass, the natural vegetation will be aintained. The subjccl 15 also discussed in section 3.3 on

- catchments.-

While all  larger watercourses bordering and flowing through the schemes
require protection of river banks and legal status as profecied areas, the following require
reforestation of the gallery forest : _ :

- . Champi partly on' the left bank;
- . H. Kapheu on th right bank and H. Houn on the left bank; and,
- ' H. Xe Set on the right bank and 1. Lanan on the left bank;

_ H. Tapoung, H.Tay-Un and H.Thon do not flow through natural forest
vegetation, ' AR '

Lower Xc Set has a large area of discontinous land, in fand C'lp’iblhly class
-, amounting to 633 ha. These soils which are basallic and dysmc fitosols, have severe
+ limitations in crop growth, thereby restricting the possible raiige of crops and also requiring
+ special conservation practices if agriculture is to be practised. Sinilar land classes are found in
other scheme areas also, but in lesser extents. Thére is also the fand class 1V, in other scheme
arcas, which has even more limitations than land class HI, and therefore furlhcf limits crop
production, It is recommended that these Jands be put into forestry. Some of it can be in
commercial imber production on a participatery basis, and also set aside for firewood
production. Managcmcm can be under the direction of one of the village forestry schemes.

The proposals for reforestation and new’ planting of trees will create a
demand for a variety of tree species and not all of this new demand can' be met by the present
capability of the District Forestry Services. Hence, slnnglhcmng of the district capabitity is
also recommended as part of the project activities. The institution has adequate staff but lacks in
resources including linances to pay for new equipment. Each district should be provided with a
motor cycle to facilitate transportation undertaken on behalf of project activities. District staff

~will supervise field operations and take part in farmer training. They will also participate in
the proposed catchment surveys. Additional cquipment required (o service extra planting neceds
in the five schemes are as follows: :

- shade material, 5,000 m;

- polyfilm, 200 kg,

- water pamp and pipeline, 5 units;

- tools, S sets ; and, :
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- knapsack sprayer, 5 nos.

: Forest conservation is also is connected with a nuraber of institutional issues,
One of the prierilics in village forest management is "clarification of rights and responsibilitics
including demarcation and protection of forests”. Traditional tenure and management systems
have vested local people with a role in the management of land, water and forests. Forest
management is vndergoing changes: from decentralisation to centralisation and back to
decentratisation. Village comunities are at the present time, called upon te play incresingly vital
roles in the management of their own resources.

3.5 Wildlife

In the absence of extensive forest habitats, wildlife docs not have much
chance to get established.” Hence, diversity of wildlife is !ow being only the smaller types.
Besides, with so much land opened vp for cultivation, the presence of wildlife will be a
problem for suceessful cultivation. Even at present with scatteced forest patches, wild boar
cause a fair amount of crop damage. Only the smaller animal species can have a chance to
survive. Some bird species, including migeants, will use the welland habitats, particularly
around Pakxong. The small weirs across the rivers will not cause serious impacts to fish
movement as river morphology does not anyway permit such movement. Fishing in the rivers
is not a substantial economic aclivity.

3.6 Water Quality

On the basis of available water quality data from the Phase Il study, surface
river flow in the rivers tested, are without major drawbacks. Proposals have been made in the
discussion on Sustainable Agriculture in section 3.1.2 (4), in relation to agrochemical use and’
possible residues in aquatic systems. It is not expected that fertiliser will in the near future be
used to such extents leading to cutrophicalion. Howcvcr, a monitoring programmie can give
indications of changing water quahly '

Parameters to be concerned about in a future monitoring programme are plant
nulrients levels, pesticide levels and surveys of fish in rivers and regulation ponds to dctcrmmc
beneficial spemes in respect to feeding on mosquito larvac. , .

3.7 Environmenfal Health

Provision of basic facilities at work sites will help prevent disease outbreaks.
These include water and sanitation primarily, and care to avoid accidents. Ava;ldbthty of sone
basic medicine will be useful. Preventive action for malaria control include  spraying, good
sanitalion that prevents collection of water in discarded containers such as tins and cans,
draining stagnant pools of water, introducing larvicidat fish species into the new waterbodies
and chemoprophylaxis.  These should be the responsibility of individuals and institutions -
identified at the beginning of project planning.

Components of a malaria  management plan will involve local communities

and may include the following: <

- preliminary survey of vector distribution;

- vector control by chemnical and biological means,

- preliminary clinical survey of suspected people;

- treatment of carriers;

- survey for vector introduction;

- proper design of ircigation nelwo:k

- correct water transfer;

- involvement of waler users' 'lssocmuons

- routine spraying; and,



- conununily education.

Communicable discases such as gastrointestinal diseases "are caused by
contaminaled food and water, and unsanitary conditions. Such discases are grouped as follows:
Water-borne (cholera and typhoid), water-washed (diarrhoca and eyc problems), water-based

~(worm infestations), water-refated (malaria) and water-dispersed (some amocbic diseascs).
These can be controlled by the provision of polable water and sanitary disposal of sewage and
waste. Tuberculosis control lics in good housing and sanitation and effective treatinent of
CAarriers.

3.8 Mitigation of Consiruction Impacts

Construction work during project implementation in cach scheme will consist
of regulation pond(s), dam(s), intake weir(s), access roads, canals, buildings, roads, water
tanks and pipelines. The problems created by construction work will however, be only of a
temporary nature. The larger earthwork will be in the constriction of regulation ponds, intoke
weirs, roads and canals. These activities will generate localised environmental probleins
through the necessily for borrow areas, carth transport, vehicle movement  and concentration
of construction workers. The associated problems will be dust, noise, oil pollution from
machinery, sedimentation, and creation of depressions in which water collects providing
opportunities for the malaria mosquito to breed.

As the major construction sites are to be in locations isolated from villages,
noise, dust and the nuisance factor will be minimal. The work itself will be of short duration.
Therefore, noise, dust, and likely issucs to the conumunity  from labour gangs, will  only be
temporary problems. However, if borrow pits are further away from dam sites, and earth

thas to be moved through villages, the problem of  dust will be anuisance to villagers during
“the dry season. During wet wealhtr when heavy vehicles repeatedly. pass up and down, the
-roads will become muddy

Dust on the roads passing through villages can be minimised by a fine spray -
of water using a bowser attachment. Work may generally be confined to the dry season.
‘Working during rains is also difficult. Damage caused to roads during construction should be
repaired without defay by the contraclors. chnng nmchmcw in good working order will keep

nois¢ levels down. L . .

. Borrow areas tend to get forgoltr,n whcn construction "sclwuy stops. Then a
. scries of degradmg Sequences take place over time. Two of these are, the eroding processes;
" ‘and mosquito breeding in pits and the spread of malaria. As far as posuble, areas should bLe
restored at least to the point where degradation can be minimised. A series of actions can be
taken towards restoration, one of which could be fish culture if soil conditions permit.

~ On completion of excavation, the exposed surface shoukd be levelled oft to
eliminate pits that might otherwise collect swater and allow mosquito breeding. Erosion of this
area should not cause sedimentation of nearby ficlds if there are any. If there is such a
possibility, steps should be taken to avoid this by construcling interception drains. A quick
‘growing creeper such as Pueraric can be grown although it may be somewhat difficult to
have it established. The crceper is leguminous and spreads rapidly. The application of a Iltllc
phosphatic fextiliser will speed vp growth,

3.9 Institutional Aspeects

_ Given the situation that other issues have been  resolved, institutional

strenglhening is a major requirement to achicve desired - levels of resource management. it
applics ot all levels of government administration, research and exlension, from provincial to
village level. While quality of basic knowledge has lo be improved among all staff, guantity is
also required in some instances, eg. agricultural extension services. There is no instilution for
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environniental affairs. As almost all development activity concerns the soil, water and nataral
vegetation, foresiry, agriculture and irrigation institutions have to focus attention on
environmental protection and management.

A review of subject matter handled by all resource managing institutions is
recommended, adding new arcas where necessary. Hence, soil and water conservation should
be included as a priority in agricultural éxtension work, incorporating catchment manageinent
as well. Limited awareness of land use planning and environmental impact assessment are (wo
subject areas which should be included in all training modules.

Staff training at all levels is- another priority. In view of the poor basic
knowledge and absorptive capacily, training modules have 10 be prepared with greal care.
Foreign training is often made available by the donor community. To make the best out of such
training, a knowledge of english is a must. The english kiowledge of staff is very poor and
immediate steps should be taken to upgrade this. If not foreign fellowships will be wasted by a
“poor absorption capacily.

3.10 Monitoring

" As environmental changes relating lo nalural resousces are good indicators of
resource quality, regular monitoring will be a useful management tool. At the present time, the
pace of economic developmeat has increased so much, often due to population pressure and
political push, that sometimes, there is insufficient assessment of the impacts of resource
allocation. Thercfore, inappropriate decisions ¢an lead to resource degradation. A simple
example would be the allocation of steeam headwater zones for agriculure, by replacing the
exisling natural vegetation. :

. Monitoring concerns gathering of information and observing changes of
selected parameters over time and space . It can be done during both construction and operation
phases of the projecl. It provides a means of assessing the effectiveness of mitigating imeasures -
if any have been adopted and is a mechanism that allows mangement to be advised about
changing trends in environmental quality. Data gathered during the operation phase of a project
will be useful only if evaluated against bascline data obiained before project start-up. ‘This
would ‘indicate changes taking place and would allow management decisions’ and corrective
action on adverse changes.  ~ + . C ' Co

Generally all natural resources should be monitored to obtain a status picture
at any particular tine. More importantly, these include forests, soils, wildlife and waterbodics.
This is a big undertaking for a country such as the L.ao PDR, particularly at sub-national levels.
There are no analytical facilitics in the south of the country. None are proposed cither. Part of
the process should be the responsibility of the national government where manpower and
financial resources are at a higher fevel than in the districts. "Thus the forest cover is monitored
by the Forest Department’s National Office of Forest Inventory and Planning. The: important
requirement is for information to filter downwards; in fact to establish two-way communication
channels, '

For the present time, it is recommended that only limited water quality
analysis be carried out in view of the logistic difficulties encountered in carrying out testing.
Conductivity, suspended solids, nitrate and nitrite nitrogen, phosphate, and iron  analysis can
be carried out on an annual basis. Data for these are avaitable from field studies and can be used
as bascline information against which results of subsequent monitoring can be assessed. As
more land is being brought under cultivation and beiter practices like increased fentilisation is
recommended, it will be usefol to Keep track of the movement of plant’ nutricnts, mainly
nitrogen and posphorous. To the range of parameters, pesticide analysis in the H.Tapoung
basin should be added and has 1o be done with the assistance of the Mekong Commission. The
other analyses are possible in the Irrigation Department at Vientiane.
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Table 1

Summary of Present Land Use
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Project Area Land U;c Extent (ha) Percent (%)
" Upper Champi Cultivated 630 73.00
Bush 42 487
" Grass 76 881
" Forest : 115 21333
T subtot @6
Upper Tapoung . Bush 86 90.53
Forest : 9 9.47
_ 7 .Svt-l-b-tolﬂl ) ~ _(95) ______ -
* Upper Kaphen  Cultivated 120 61.02
T Bush 426 36.10
"~ Forest 34 12.88
T subtotal 0 (as0)
Lowee XeSet Cultivated 357 28.33
- Bush 421 3341
 Grass 10 817
jFprcsi - 3’:’9‘ 30.08
_ | T subetadl (260
Uppeery’—Un - ;Culti\;'aicd 49 1167
| | CBush a6 6sI
Grass 13 3.10
Forest - 69 16.43
Swap | o 30
Cawed T wm
 Total 3818 -
‘Source:  Annex-2, Soits and Land Use



Table 2 Distribution of Village Forests

unit: ha

Arca / Village

Reserved Forest

Common Forest

_ - (Total) {Total) ____

Upper Champi
Lak 33 0 16
Lak 35 [0 0
Lak 36 0 ¢
Lak 38 9 0
Lak 40 1,379 0
Lak 42 G 0
Lak 43 0 2
Lak 45 20 2,980
~ Subtotal 1,418 2998

Uppet Tapoung
Phoulangkeo 3 6,400
Hovaisan 15 336
Xetapung 0 800
 Subtotab- 18 . 1536

Upper Kaphen
Phonak-noi 7 380
Sixiangmai 3 140
On-noi 200 98

~ Nongchoua . 220 2,000
Phonak-guai- - - | 3 566
On-gnai - 3 105

. mm'"_"_'s_tiﬁf('bf;ii"'j" 446 ¢ 3289

‘Lower XeSet '

' Natteu _ 100 150
Senvang-gnai 51 34
Houakhoua 3 102
Senvang-noi 12 289
Khonleng 2 300

- Natou 400 200
B~ T -

* Upper Tay-Un _

: Chakamlit 20 180
Khamkok 0 2,000
Chakam-nai* 0 0
© Subtotal 20 2,180

*  Shares resource with Chakamlit
Source:  Village chief interview
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Table 3 ' Land under Shifting Cultivation

. unit; ha
Area/ Village Extent Rese(rr\l.:gctiall;oresl Conl(rllzz?agorc\%l
Upper Champi
Lak 33 25 0 16
Sub-total 0 16
Upper Tapoung
Phoulangkéo 3 6,400
Hovaisan 15 336
Ketapung N R ...
Sub-total 18 1,536
Upper Kaphen
Plionak-noi 7 380
Sixiangmai 3 140
Oa-noi 200 98
Nongchoua 220 2,000
Phonak-guai 8 366
Ongoai 3 s
Sub-tolal 446 3,280
Lower XeSel
' Natteu 160 - 150
~ Senvang-gnai St RRE
Houakhoua 3 102
Senvang-nroi 12 289
Khonleng 2 300
Naow .40 200
: Sub-total 568 1,375
Upper Tay-Un . l :
Chakamlit 20 o 180
- Khamkok 0 - 2,000
Chakamenai® G 0 0
Sub-total 20 2,180

*  Shares resource with Chakamlit

Source:  Village chielinterview
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Table 4 Some Fish Species Reported Present in Rivers

I.ao Name Upper Champi__ Upper Tapoung  Upper Kacheu  Tower Xe Set  Upper Tay-Un

Pa Chat X X X X X
’a Kaot X ; x X X
PaPok T X
Pa Sieu L x Cox X X
Pa Kom X
Pa Padouk x X X X
Pa.Kalou : ‘ ' C x X
PaPakouk  x i : X X X
Pa Kiang Tx B X
- PaKeng @ - x . X X : X
* PaChout S k x X
Pa Kc.ung C : .‘ X | . - S 3
PaNai X o X Cox X X
"PaKoal o X : S . . X
Pa Nin ' x - o x ' X x Cx
“Pa Hounmoua.n'g . X
Pa Shout. : N o x

x : Repoited present by villagers.

X.31



ANNEX X I
PROJECT EVAL UA TION






ANNEX XI.
PROJECT EVALUATION

TABLE OF CONTENTS

Page
GENERAL
1.__ Master Plan Study
1-1 PRELIMINARY ECONOMIC EVALUATION L.ooovtiviireiniiesieene e, Xi-1-1
I-1.1 Basic Assumption....... e Xi-1-1
F-1.2 Agricoltural Benefit. ..o XI-I-1
1.3 Other Development Benefit ... v RLEL2
14 Economic COst . it XI-1-2
1S Annual O&M Cost. .o et XI-1-3
I-1.6 Economic Evaluation ...... ..o oo XI-1-3
[-1.6.1 Economic Internal Rate of Return (EIRR)Y ...........ooviinis XI-1-3
[-1.6.2 Sensitive Analysis ....oovviiniiiii e e XI-1-4
2 FINANCIAL EVALUATION ..ottt oo XELS
-3 JUSTIFICATION. ..o e e . XIS
-4 NON-MONETARY EVALUATION ......... et ee e bee et ee e errens XI-1-6
4.1 Social Impact ....oooceiiin i, e rere e reaans XI-1-6
[-4.2  Environmental Impacts....ocooovininiinnnt, e X1-1-7
1-4.3 Other Inpacts....c.ooeviievinninnnn eleieiieeans RN SETTPIOIPIIIES € & CY
' List of Tables . |
Table XI-1-1 Economic Price Slruclur_c for Tradable Commo_d'ilies ..... e XEETL
Table XI-1-2 Financial and Economic Farm Gate Prices of Agriculturat Inputs
and QUIPULS ..o XI-1-T-2
Table X1-1-3 Economic Crop Budget without Project Condition ...........c.oceehee. XI1-I-T-3
‘Table XI-}-4 Economic Crop Budget with Project Condition ...........ccoo.ooeiii XI-1-T-4
Table X1-1-5 Economic Incremental Benefit of the Projects ... et XI-I-T-5
Table X1-I-6 Economic Cost and Benefit Stream of the each Prolccl (1/2- 22) ... L XLI-T-6
Table XI-1-7 Economic Cost and Benefit Stream of the Whole Project ................ X1-I-T-8
Table X1-I-8 Average Farm Household Economy without and with Project

COoNAIION coveriieiiiie i iiaeirearererennntnnreinnncssrmnsscennseivnrenssess XE1-F-O



1. Feasibility Study

H.-1 ECONOMIC EVALUATION ... e XI-11-1
F-1L0 Basic Assumption. ..o XI-I-1
H-1.2 Eeonomie Benefil ... e XI-1-1

H-0.2.0 Oulline .ovn e e XI-H-1
1-1.2.2 Irrigation Benefit ... XI-1-2
11-1.2.3 Other Development Benefils ..o, X3
H-1.3 Teonomic Cost ...t XI-1§-3
T-1.3.1 Capital Cost....iiiiiii i e XI-11-3
11-1.3.2 Annual O&M COSE...vveieiiiie e, X113
11-1.3.3 Replacement Cost ... XHI-3
II-1.4 Economic BEvaluation .........cooivveviiiiiicii i e veeee e e Xi-11-4
IH-1.4.1 Economi¢ Internal Rate of Return (EIRR)...........oocooioii.. Xt-11-4
H-1.4.2 Sensitive Analysis....c..ooiiiiiiii i, XI-11-4
IE-1.5 Result of Economic Bvaluation.................oo . XI1-11-4

11-2 FINANCIAL EVALUATION ... . ettt e et e e e e anaadeaan - XEI-5
1-2.1 Evaluation of Farm Budget ..., e XJ-11-5
1-2.2 Capactlyto Pay.......cooceiiiiai i, i rreree e e e ana XI-H-6

H-3 ProjectImpacts............. E TP i - XI-11-8
1301 Agrtcultural Impacts oo XI-11-8

-1-3.2  Rural Development Impacts.......cooien . N XI-i-9
- 1-3.3 Social Development Impacts...... P S PPN e XI1-11-9

1-3.4 Environmental Impacts ...t XI-11-10

I~
Table XI-11-2 Economic Price Structure for Tradable Commodities.................... XE11-T-
Table XE-11-3 Present Economic Crop Budget for 5 Priority Schemes .......oo....... XI-11-T-
Table XI-11-4 Economic Crop Budget with Project Condition
- for 5 Priority Schemes. ..o L XI-I-T-4
Table XI-11-5 Economic Incremental Benefit for 5 Priorily Schemes.....c.o............ XI-I-T-5
- Table X1-11-6 Economic Cost and Benefit Stream of Each Project.........ooeee.. ... XI-1I-T-6
~ Table X-11-7 Economic Cost and Benefit Sticam of the Whole Project ............... XI-E-T-7
Table X1-11-8 Seasitivity Analysis for the Projects (1/2-2/2) ......ocooivieiiininn... XI-I-T-8
Table XI-11-9 Fuature Farm Budget of Each Farm Type (12-2/2) oo, XI-I-T-10



ANNEX - XI PROJECT EVALUATION

GENERAL

Project evaluation was made through an assessment of the project feasibility in view
of economic, financial, socio-cconomic and environmental aspect.  This annex consists of two
(2) sections such as i} Master plan study and ii) Feasibility study.  In the former scction, the
evaluation was carried out for 16 model development projects. On the other hand, in the later
section the selected five (5) priorily development schemes was evaluated.  The evaluations for
16 model projects were carried out at the price of March, 1995, and the ones of the 5 priority
schemes were at December, 1995.(1 means the exchange rate is also difference with the
points.) The basic procedure is same for both evaluations, but the accuracy is difference.
The former is a preliminary survey and the kater is a feasibility survey level.



© PartI Master Plan Study



I-1 PRELIMINARY ECONOMIC EVALUATION
[-1.1 Basic Assumption

The cconomic justification was carticd out on the basis of Economic Internal Rate of
Return (EIRR), caleulated based on the estimated project costs and incremental project benefits.
The justification was carried owt for the whole and cach proposed Projects.  Major .
assumptions for the estimation of EIRR are summarized below : : :

i) The cconomic useful life of the cach Project is 50 years,
i), 'All prices are expresses at April 1993 price in kip, S _
jit) The exchange rate of USS$ 1.00 = Kip 730 as of average during April to May,
1995 is applied, o L
iv) . A standard conversion factor (SCF) of 0.97 is applied to domestic cost
o elements such as transport, handling and processing for estimation of
-+ . economic value, and o : _
v) . The transfer payment such as lax, duly, subsidy and interest are excluded for
: the estimation of economic costs and prices. S

1-1.2  Agricultural Benefit y
() Ec'on:omi_c Prices of Agricultural Commodities

. Fconomic prices of farm inputs and tradable farm products (rice, coffee, tea, inaize
and soybcan) are eslimated on the basis of World Bank projection of world market prices for
2005 in constant price 1994, Economic prices of other non-tradable farm outputs {vegetables,

“fruits, ele) and farm inpuls {sced/secdling, machinery) are set at same financial price.

Econoniic price of unskilled labor wage was valuated by the shadow wageirate of 0.47,

_estimated based on the rate of the HICA Savannakhet project (1992) and the data of ficld survey.

Fconomic prices of tradable farm cutputs and inputs are shawn in Table XI-1-1.  Comparison

“table of financial and economic price of agricultural commodities is shown in Table X1-1-2

() Agicultural Benefits

, Agricultural benefits dccrved from the irrigation development are estimated by an
increase in crop yields and cropping intensity.  The anticipated crop yield under the irrigated
condition is set out the average unit yiclds 'wnder irrigated condition in' tropical ‘area, due to the -

lack of data’ and information in‘Lao. Preset farming practice is ‘miainly don¢ by single -
cropping of upland crops, lowland rice and vegetables.. - However, under future development -
condition it will be changes to double cropping condition of these crops. '

“The economic crop budgets under future condition are shown in Table X1-1-3 and XI1-
-4, respectively. - Based on the result of economic crop budget, net production values under
" future condition without and with Projects are estimated as '1,091 miilion kips and 14,057
- million kips, respectively.  Fhe economic incremental irrigation benefit will be 12,966 million
kips or 18 million US$ in total for an irrigation arca of 21,400 ha, and will be 657 kip/ha,
~ The economic incremental benefits are presented in Table X1-I-5 and summarized as below <.
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Project Without Project With Project Incremental Beaclit  Tncremental Benefit

No, Net lncome ('000kip)  Net Income ('000kip) ¢000KiIp) (000 USY)
I 107,650 758,500 650,850 392
2 0 94,720 94,720 130
3 71,630 1,074,830 1,003,200 1,374
9 21,770 746,900 725,130 : 493
5 43,200 961,500 918,300 1,258
6 37,320 152,380 315,560 432
7 4,050 467,780 463,730 635
3 38.880 1,489,870 1,450,990 1,988
9 159,060 1,073,740 914,680 1,253
10 66,290 633,810 567,520 717
1 196,950 1,640,960 1,444,010 1,978
12 25,260 761,530 736,270 1,009
13 269,140 1,789,340 1,520,200 2,082
14 26,390 . 278,560 252,i70 345
15 21,520 1,734,220 1,712,700 12,346
16 1960 197,430 . 195,470 268

"Total 1,091,070 14,056,570 12,965,500 14,761

I-1.3  Other Development Benefits

~ Excepting agricultural benefits as mentioned as above, the following beriefit is
expected to be born from the proposed projects.  However, these direct benefits were not
estimted in this report, and the evaluation was done based on the agricultural benefit and cost.

i) Road improvement

-, Saving of vehicle operation costs (VOC) _
"~ Saving of costs for routine road maintenance and periodic repairs
- Reduction in post-harvest losses during the transportation of farm products -

i) . FEstablishment of rural water supply system

- Increase of the beneficiarics in 1ural water supply
- Saving of times and mitigation of works for women and child

iii) Establishment of micro hydro power system

- Saving of alternative costs for electric power supply
- Increase of the beneficiaries in eleciric power supply

‘1-1.4  Kconomic Cost

 Inthis preliminary evaluation, the cost for rural road, water supply and micro hydro
power developments and for establishment of some facilitics were excluded from the project
costs, sinee the benefits from them were not included as a direct project benefits.
Conscquently, the financial project costs excluding the transfer payment and price
conlingencies consist of follawing items, relating to frrigation and drainage devélopment,

i) - Construction cost for project works,
it) O&M equipment,
i) Administration cosls,
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iv) Einginecring services,
v) Land acquisition, and
vi) Physical contingency

~The financial costs -were converted to the economic costs by applying a standard
conversion factor (SCPF) for local currency portion.  The economic cost is estimated at
USS 190 mitlion in total as stimmarized below :

{unit : '000 US$)

Project No.  Econontic Cost | Project No.  Economic Cost
i 7,864 9 7.874
2 1,340 10 “4,842
3 6,701 1 30,839
4 7,265 12 15,792
] 6,582 13 30,115
6 2,919 14 4,569
7 © 3,968 15 35,771
8 20,641 16 2,599

Whole 189,653 - -

Project ‘

I-1.5  Annual O&M Costs

_ The annual operation and maintenance costs consist of salarics of project staff, project
“office expenses, operation and maintenance costs of facilities and equipment. The [inancial
- O&M costs were converted 1o the economi¢ costs by using SCF and shadow wage rate for

local currency portion.  The annual cconomic O&M costs of the whole Project is estimated at
US$ 1.4 million as summarized below : :

(unit : 000 Us$) -

Project No.  Economic Cost | Project No.  iconomic Cost:
1 66 9 R 1
2 _ A o4l
3 6| n - s8
4 61 N i1
s 55 13 252
6 24 - 14 38
7 3 15 150
8 173 16 L
Whole 1,373 - -
Project :

-1.6  Lconomic Evaluation |
[-1.6.F Economic Internal Rate of Return (EIRR)

Based on the cconomic costs and benefits, EIRR was calculated for the economic
evaluation of the each and whele Project.  The results ate shown in Table XI-1-6 and X1-1-7,
and summarized as below ;
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p__ijccl No. [.ecation EIRR (56) | Projcét No. : Location EIRR %)
I Upjer Champi 9.3 9 Upper Kapuheu 13.1
2 Upper Tapoung 8.1 10 Middle Tapoung 139
3 Lower Xe Pian 16.0 H Lower Tapoung 4.6
4 Upper Makchan 1.9 12 Lower Xe Sci 5.1
5 Miiddle Xe Katam 16.5 13 Lower Namsat 50
6 " Middle Namitang 12.8 . Upper Thon 6.1
7 Lower Makchan-Gnai 13.9 15 Middie Lamphan " 5.0
8 Lower Champi 7.9 16 Upper Tay-Un -.. 3.8
Whole 16 Project 79 :

[-1.6.2 Sensitive Anal)sn

In order to evaluate soundness of the whiole Project to the possible changes in the
econoinic condition in future, the sensitivity analysis were made for the following case.

Casel 10 % Praject cost increase due (o unforeseen geological and topographical
conditions, unexpected increase of material costs, increase in costs for
environimental restoration attributed to unproper construction melhods

Case Il 10 % project benefit decrease due to unexpected low price of farm products
and low crop yield

Case 11l Combination of Case [ and 11

The effects of these changes on EIRR are summarized as shown below :

Case : EIRR (%)
Casel  : Project cost overrun by 10 % 6.9
Case Il : Benefitdecwase by 10 % - o 7.0

. Case Wl : Combination of Casc 1 and I S 6.1
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FINANCIAY, EVALUATION

In order to assess the farm household cconomy in the Project area from the financial
aspect, farm budgel analysis on different farming types is made under with and without the
Project, as shown in Table X1-1-8 and summarized below:.

1-2

(unit of income : "000kip)
With Project Condition

Without Project Condition

Main cropping type Coffec S&B Low, R Ave. Coffece Low. R Ave.
Ave. farm size (ha) 20 1.2 1.0 1.9 2.4 2.5 2.5
No. of benefit. (HH) 1,634 1,012 2.025 4,674 1,740 §.244 9,984
I, Gross income {564) (4!_7) (432) 475 (3,573)  (2454)  (2,694)
- farm income 564 342 382 437 3,572 2.454 2,694
- Non-farm income it 15 30 ag 0 0 0
2. Production Cost 125 26 as 65 643 814 777
3, Net Income 419 391 397 410 2,910 1,640 1.9117
"~ 4, Living expenses (429} (391} (397) (407)  (1,535) (1,335)  (1,535)
food item 333 303 309 316 874 874 81
- non-food item 96 87 39 a1 661 661 661
5. INet reserve 10 ] 0 3 1,392 104 182

Remark - S&H 15 slash & Burn farniing. Tow R 1s Lowland Rice Tarming.
Note § Average family size is 5.7 persons per household :

After implementing of the Project, the slash and burn farmers will shift the farming
type to lowland rice farming and/or coffee farming from the view points of suslainability and
productivity. The farmers will get about seven (7) to ten (10)_fold farm income after
implerentation of the Project.  Living expense also drastically increase, consequently, the
living condition of beneficial farmers will be substantially improved and farmer will be able to
try to operate inteasive farming.

JUSTIFICATION

Based on the result of economic and financial evaluation for the proposed Projects, - '
the Project is justified as summarized below ' ' 5

£-3

i) Fconoinic Internal Rate of Return (BIRR) is 4.6 10 16.5 % of the 16 model projects
and 7.9 % of the whole project. . It is not easy lo say that the all  Projects are fully :
cconomically feasible in view of the natienal economy, as it is apparent from the
result of sensitivily analysis.

i) The farm economy will be drastically increased to about 7 to 10 times comparcd with
the without Projcct condition, From the financial point of view, the large benefit
will be born 10 the beneficial farmers after implementing of the Project, ~Itis possible
to say that the immediate implementation of the Project should be accelerated.

Itis casily expectable that the dissemination and expansion effect to the surrounding
area will be bora from the implemented project, which will be funclioned as core
project. - The following effects are able to be. considered.  Therefore, it ‘is
recomimendable to implement the Project in an carly stage.

- * reduction of slash and burn

- improvement of the farming practice

- improvement of living condition and rural life

iii)

- impravement of marketing system
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I-4d  NON-MONETARY EVALUATION
1-4.1 Social Impact
(1) Increase of farm income

Farmers have to live upon limited as well as unstable agriculture output due to the
operating of ineflicient farming practices such as slash and burn farming and rainfed rice
farming.  However, the farniers’ income will be increased considerably after implementing of
the Projects, because of the increase in crop production and improvement of marketing system.
‘The increase of the net farm income will function (o provide motive power in the improvement
of living standards of the farmers as well as rural economic development.

(2) Improvement of rural life and correction of living differentials

The direct effects on improvement of living and health conditions in the Project areas
will be expected directly by the programs of rural waler supply system for supplying clean and
safe water for villagers. In addition, it is expected that the community development  will
- stimulate improvement of illiteracy, public healthy, nutrition and homekeeping.  ‘This in tumn
will progress and stabilize sural living conditions. ‘The improvement of tiving cenditions
translates into a rise in the social status of women, which can be expected to contribuie tural
- socio-economy.  These circumstances will promote better rural Jiving conditions, functioning
to expand the improvement of rural society and living differentials with the area and
swrrounding urban areas will bé anticipated.

(3) Expansion of women's activily

In addition, the women's aclivities will be improved and cxpanded through the
community developmei, establishment of water supply system and clinics, improveinent of
road and schools.  An increase in the farmer’s income will also improve women's activities
“in the farm families of the Project arca and also other families throughout the economic chain,
since housewives in many cases are said to'manage family budget.

4 Improveinent of focal lranspmmlion

: “‘The local transportation within the Study area will be improved considerably by the
improveinent  of the existing roads. ‘Ihis will not only enhance the marketing activitics of
farm products but also contribule to the improvement of accessibility and communication

between villages and town.

5 Increase in employment opportunity

- The project implementation will increase employment opportunity in the Study area in
- terms of farm labors and construction workers. In addition, enhancement of marketing
activities will also gencrate the eniplayment in related sectors. '

(6) Room for future transmigration -

After implementation of thie selected Projects, newly agricultaral land will be born at
- about 15,000 ha.  This has functions as not only arca expansion of farm household but also
the room for the future transmigration.  Taking into consideration proposed average holding
size of 2.5 ha for the exisling and new farmers, about 4,100 houscholds -will be able to
transmigrate (o the area in fulure, '

XI-1-6



I-4.2 Environmental Impacis
(D Reducing of the Stash and Burn cultivation practice

The Project can not only prevent further deterioration of land resources in the Study
area but also improve agricultural land productivity by changing farming practice o permanent
agriculture. By the Project, about 5,000 ha of slash and burn cultivation arca will be shilted
to the permanent farming area.

(2) Water quality

Promotion of soil conservation and enviromnentally friendly farming practices by the
Project will resull in improving water quality and water quantity in the dowastrean area.

(3) Impravement of living environment

The living environment problems in the Study area ere low farm income due to
inefficient farming practice, poor marketing condition, poor road condition, poor rural water |
supply, and insufficient social facilitics both in quality and in quantity, and (hese issues cause
inconvenicnce and disadvantages to the rural people in the Study area.  The implementation of
the Projects wilt contribite to migrate the living environmental issues by the improvement of
social infrastructures and several extension services for improvement in rural living slandards,
as well as to increase farmers’ income. :

1-4.3 Other Impacts

‘Since the Project has a function as model project to demonstrate the other area, the
effects of the Projects will be expanded in and around the Study area after implementing of the
Projects and improvement of support service systems, as mentioned above. I addition, since
the Project will be implemented in thie arca of diverse ethnic minorities, it will become an
example to incorporate diverse cthnic minority into a project. -
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Table XI-{.1

{1} Rice (lm;\:vn parity)

Economic Price Steucture for Tradable Commioditics {1995 ¢onsiant price)

{2 Tea l[:l&pﬂ‘-ll parity)

hem Unit kL Tem Unit 2005
Frojeeted FOB price at Banghok <1 US5%on M Projecled CIF prive at London < T T Us$Aon 195§
Cuality adjustiment (Tor gletinous rice : 85%) UsS$4on 47 = Quality adjustmenl LiS%40n 1366 =
Freight and insurance USSion &0+ (Tor quality discount : FYE)

CIF Sommweck USsAon 3071 = Freight and insurance US%ion 63 -
Transportation and handling to Pakse <2 LiS$hen 6+  FOB Semeck US%ion 1390 =
Markel price at Pakse (Dry rice equisalent) USShen Y = Treasport and handling costs do factory <2 US&ion 1
Comversion from rice t dricd paddy (60 %3 US%won 188 Processing cost US%an 429 -
Transportation from Study area to Pakse <2 US$ion g - Transport and handling costs to farnzgate <2 USt/on 15 -
Farm gate price <3 LiSSion 1799 = Farm gawe prive <3 UStion TR =
(TUS% = 730 4ip) Lipkg 13 {IUSS = 7130 kip) kiphe 5

Romaks

b Bused vn Word Bark Comiwedity Price Forcast 1900 - 2005 4Feb, 1995)

in constenl BN prives, wdpesting o 1405 enistand price by applying
M.li\f indgu
«2 Processing costs are assumed oquat 1o the value of by-products.
<3 Based on resull of interve w suney
<3 Taxes and defics excluded, SCFis097

{3) So;.twn (Import pacity)

Reomaks:

¢i Based on Workd Bank Commodaty Prive Forcasg (9960 - 2005 (Fch. 1995)
in constank BN prices. adpsting 1o 1995 constunt prive by applying

MUV inden

<2 Basod on resplt of inkenew suriey

<3 Taves and dutics excludod, SCF is 0.97

() Grewndnut (F.x.pon parity)

<2 Data sowrce from lBRD AgricuTtueal Secter Memarandom (1994)
<3 Taxes and dutics excluded, SCF is 0.97

L) Farm Tnput - Urea « (dmort parity )

+ Uit 2005

Frojected FOB peice al N.W.Evepe <l " GS$hon @
" Freight ond insurance UsShon 61+
CIF Someck UstAon =
“Transport and handling cost (Someck - Pake) USHen 74+
Marketing and dealer'’s cost <2 LS%hen 0+
TFranspoet and handling cost o faangate US$/wan 3+
Farm pare pice LS Shen 131 =
(IUSS = 730 hip) Kiphkg 202

Ruomarks:

<b Bawd vn Wiehd Bank Ceurtwndizy Price Forcanl 990+ 2005 (Feb, 1993)
in coastani F90 prices, adjunding W 195 constant price by applyiog
MUY e,

‘¢ tncluding storage custs

<1 Tases and dutics enclidod, SCHis D97

liem Unit 2005 bear Unit 2005
Projeeted CUF price ag Rotterdom <1 Ls%Non 270 Projeeted CIF grice at WS Gulf <1 USsioa mn
Freight and insurance Us$ion 75+ Freight and insurance’ USshon 60 -
(I Thonmaleng USsAon M5 = CfF Sommevk ' LiS%hon 251 =
‘Transportation and handling to Vientiane (Tha Ngooe) . US$fton 54 1 Transportation and handiing to Pukse 155%h0n -1
Market price at Vientiane {Tha Ngoac) US$hon 350 =" Market price at Fakse ‘ US$Aan 257 =
Transportation cost from Study arca to Vientiaee <3 Lisskon 57 - Transport and handling cost from farmpate 1o Pakse <2 Lis$hon 20
Farm gaté price <3 : . US$hon 29} = Fann ate pice <) ' o Us$Hen BZY

- {1USS = 730 kip) kipkg 214 _ {1L38% = 730 kip) C kiphg 12}
R.n:.pr'u : < Baved on Wodd Bank (‘nrmn-\]nly Price Forcost T 2005 (Feh, 1995} mdrh <] Based ua Wordd Bank Commudity Prive Tosvast |9')'J "O()S{Fd‘ 1995 -
Cia ceanstant $9U0) peives, adiuxl.nl. T 1995 Cemstant pmc by applym., inconstant 1990 pmrw Cudiustiop t 1995 constani prive hy :tppiymg )
CLMuV wdex : MUV indet, Strce the grice of proundna is o ghven i World Bank forecast,
L <2Daa scuree from IBRE). Agricoliural Sector Memaorandom (1994 - | Caprve more than 15% of scybean was :ﬁ‘:Umu] as supe way o5 the
<} Tates and dutics excludad. SCF i 097 estimation o IFAD.
' : " < including sterage coMs -
<3 Tazes and dutics excluded, $CF is 0.97
(51 Maize (I Parity) . {61 Coffee (Expon parity) Lo
: - Tem Lnit 2005, Tew Unit 2065
- Projeeted FOB price at Rotreschm <j. USsaon | L+ IR rrojﬁ'.'lul CIF price af New York and Ilumh:rg <| USshion 2%
: Freight and insorance ’ US$en S0+ Quality adjustment USion 1495 =
CIF lhannhrg Usshon 14 = {for Robustz & qnaluy discount ; EO‘?c) :
. Teanspedation and handling to ) Vicatiane (Tha Kgene) - USS/on © S+ Freight and irsurance USS/on 150 -
¢ hfarket price o Vientiare (Tha Ngone) | 154 = FOB Semwek USS-,’lon 1,345 =
¢ Fransportation cost fi Tom Study area 19 Vientiane <2 © USShen T8 - - Transpors and bandling eosls lo Fakse <? Us$hion 97 -
. Farmn gate price <3 o '_ USSaon 192 = Green colfee equivalent USSfon 249 =
: - GUSE =730 ki) . kiphg .61 | Milling charge USSon 2% -
Remarks <l BJ\'-F!\' on World Bank Commedity Prace Focast 1590« 2005 tfch. 1995) Tnn«pvmahon from I'armgate US$fon 9.
i constant 190 prices, adiusting ke 1995 consung price by applying Economie farm gate price <3 US$aon 1214 =
MUY imkx. 1SS = 130 kip) kip/kg 836

Remarka:

<t Boscd o Wortd Bank Comunodity Prive Forcust 1990 - X005 (Fcb, 1995)
in constunk §990 prices, adjusting In 1995 constant pice by .'lpp!)‘ ing
MUY indcx.

< Net Bgure For ol internol (ratspnat, Morope and h.mdfmg [RESSS

: muhprc-_l by d 35 5CF

<X Tuxcs und dutics excTuded, SCFES 087 -



Table Xi-1-2 Finanacial and Economic Farm Gate Prices of Agricultural Inputs and Outputs

{(Economic price is In]199S cpnslant price)
Items Unit Financial Price Economic Price

Outpul <t

Rice Kip/kg 150 131
Coffee*i Kip/kg 1,150 886
Tea Kip/kg 500 5
Soybean Kip/kg 156 214
Grounfnut Kip/kg 250 173
Maize Kip/kg . 103 67
Cabbage Kip/kg 100 g1
Polato Kip/kg 13 109
Cardamom Kipikg 1,500 1,500

Agro-Input <2

Sced : _
- Cabbage Kip/kg 143,000 145,600
- Maize Kip/kg 2,000 2,000
- Potato - Kip/kg 180 174
- Soybcan Kip/kg 156 _ 214
- Groundnut Kip/kg 250 173
Urca - Kip/kg BX B 202
16-20-0 Kip/kg 230 ' 202
16-16-16 Kip/kg ' - 2700 ' 237
Incecticide Kipflit 9,500 8,343
Pesticide - - Kipfiit 9500 - 8,342
inhQur cﬁafgci L Kip/day | _ : _1,200 - o S62
AnimalPower’ @ . Kipiday = 2,400 1,124

Remark: <1 : Economical price of tradable crops is based on the World Bank Price Forcast 1990-2005
: {Feb, 1995), and non-tradable crop's prices arc adjusted by SCF
<2 : Economical price of Urea is based on the World Bank Price Forcast 1990-2005 (Feb, 19953
and the others are adjusted by SCF
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Table XI-1-3 Economic Crop Budget withoit Projéc! Condition

Uplaad Rice Lowtaed Rice Collee Tea
. L unit price Amoual oo unitprice Amount . unit price Amount . wnitprive Amount
Unil Quantity (hip) (kip) ijfi!-ty thip) (xip} Quantity tkipy  (kip) Quantity thin) i)
A Gross Income )
) Yield (kg) 1,500 13F 196,500 2600 130 H0.600 M0 886 265300 260 571 148460
B. Prochuction Costs
8-1 Farm Input
(1} SeadiSeedhing*| [{T3] 80 131 10,480 50 131 6,550 625 1 81 12 600 1 13000
12} Festilizer
Urea kg 0 202 0 ¢ o 0 ¢ 202 i] /] 202 O
G- 200 ikgd 0 202 0 100 202 20200 0 202 1] i 202 0
16-16-16 [174] Q 23 0 ] FLH 0 0 pA3] 4] 0 237 0
(}) Agro-chemicals )
Incectcide \kg) 1] 8.343 0 0 8343 0 0 8343 4] i] 8.3 [i]
Pesticide tkg) o 8343 o 0 £33 4] [ LR [¢] 4] 8343 Q
Sub toral 10,450 26,150 781 12,000
B-2 Labour Requirement
1) Hired Labour man-day 0 562 ] 0 562 o 80 562 4960 1] 562 0
{2) Family Labour man-day 193 562 111,276 148 561 BLie o0 562 50.5%0 1oe 562 106,150
B-3 Animal Power
Animal head-diy 0 1124 4] 18 L4 2020 | 5,128 LIA [ 124 0
B4 Ochers 520 130 229 600
Total 122,796 132833 iD2.015 119,980
C. Net Rewen {A-B) 12704 207,762 161,775 28,480
Remarks 1 21 Seadling costs of peroial cmés{wﬂ\'c. 1ea, card.wom) are discounted b sed on the heancst hfe
Cardamon - Cabhage . Groundnuts
I . uRit !'-:ice J\n\r:\unl anti unit price Am?unl antity uuil_price Am_oum
Unit Quantity tiip) wip) Quantity (kip) (kip) Quantity ip) (kip}
A. Gross Income : Lo :
1) Yield ikg) ‘300 1,500 350,000 B.OND 97 116000 1000 173 173,000
8. Froduction Costs )
B-1 Fare Inguat . S . ) .
(i} Secd 1kg) 20000 1 20000 1 5000 116000 C 45 173 © 1.785
(2} Fecilizer i
Urea (k) 0 202 0 200 202 40400 0 202 0
16-20-0 (kg) 0 202 0 202 0 0 i 0
16-16-8 thg) ¢ 237 0 200 137 41400 0 237 ]
{3) Agro-chomicals
Tncevtcide ) G 8,343 0 2 B.MY 16686 ¢ 8,343 0
Pestichde 1) ) §.343 0 0 8,343 0 ¢ 8243 0
Sub ot 20000 220486 7,185
B-2 Labowr Requirement
(k) Flired Eabour man-day 0 562 . '3 [ 562 0 0 562 0
12) Farmily Labour © man-diy [4] s62 W70 95 562 53390 90 562 50580
B-3 Animal Power
Animat head-day 0 1,124 0 13 1124 140612 2 1424 2248
B-10thers 1000 FRO20 %0
Total 55720 oS8 61.393
C. Net Retun (A-B) 394280 465402 11607
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Table XE1-4  Economic Crop Budget with Project Condition

Cardamon

Lonland Rice Colfee - Tea -
. . BRIl prce  Amouat s W pOCE  Amount Lo Unitpice  Apwunt ., UMt price Amount
L'nit Quantity ig) :_f (kip) Quaatity tkip) Wkig) Quantity whip) " ihipd Quantnty: (ip) kip)
A Gross Income ’ .
t Yield (kg 4,000 13t 534000 1,500 ES6 12329000 000 3H SN0 400 1,500 600.000
B. Production Costs
B-1 Farm Input
1) SeedSeadling (kg) 50 131 6,550 (3] | 625 12.000 1 12000 20,000 1 20000
2 Fetitizer
trea kg 0 207 IZNE L] ¢ 202 o 1] 202 0 0 202 <
i6-20-0 thg) 200 202 40,400 o 02 o0 0 202 2 0 ] ¢
61616 thg} o ny 0 300 237 71.100 300 37 7103 o FaY] Q
[3) Agro-chomicals
Inceckoide (kg 4 8343 wan D £.343 0 g B3 Q 4] 8,343 0
Pesticide kg 0 2343 0 0 8343 0 o 813 0 0 8142 0
Sub rtal 94,462 70,725 83,100 G000
B-2 Lahour Poquirement ) .
{1} Hired Lubcwr nan-day 73 562 41026 §10 562 61,820 100 562 556,200 o ] 562 [
(B Faculy Labour  man-day 80 - 560 95 562 53,399 115 S0 64.630 55 | 562 30910
B-3 Animal Power  heod-day 18 I.Iﬂ 0.212 3 1.024 X ¢ 1,124 [ ¢ 114 Q
B-4 Others 6720 6,680 6970 1.000
Teial 207,450 196,987 210,900 51930
C. Net Retwn (A-B) 316550 1432012 360,100 548,090
;cmar\s: * 1 2 Scedbng vesas of psmiab crops feotfoc, 1, cardamem ) are discounicd hased on the hearvest Eile
(‘:-Hsage Potatg Soybeans Growndnuts,
i - uaitprice  Amourt . unitprice  Amount o WO PRiCE Amiund - URILprice  Amoun)
o LUnit Quantity . (hig) ikin Quaatity tip) i} Quaniity Whip) hip) Quantity &ip) ip)
A. Gross Ieome . _
(1 Veld (73] 20,000 §1 1940000 20,000 109 2480000 2,000 4 423000 2,000 174 348,000
B. Production Cosls
B-f Faren Input . . .
{0 Sced kp) 1 145000 116,000 1.500 I 259,500 o P 214 §2,890 45 174 7830
) Festilizer .o . . . ) . :
Urea tkg) 250 W0 - 50,500 S0 202 [ [ 202 0 0 202 i)
16-20-0 (kgd 1 202 0. 300 202 60,600 350 202 T0.700 [0 T X 000
16-16-16 . tkg) 237, 1,100 0 Fi1) 0 1] 23F 1] [+ 137 0
() Agro-chemicals! : Co : [ c :
. Incecicide (tit} L EM3 16,656 2 8.3 16,696 PR B 1Y) 16,686 2 3343 16686
Pesticide Uitk PN A 23 ) 16486 2 8313 16,685 2 5,333 16,686 2 4343 16686
Sub tota) 270,972 353472 116912 £15.902
B-2 Lobewr Reguireawat
U} Hired Laboar . man-day 1] 562 0 4 562 @ 4] 561 0 ] 562 g
S 2} Fumil:_f Labour  man-day 5 562 53,390 80 562 44,960 B 562 44950 BS 562 47,370
- B-3 Animal Fower head-cay 20 124 22430 17 L4 19,108 P Li2é 28100 25 124 28100
B4 Cbwrs 13.550 114870 5550 3600
Totl 360,392 435,210 195,822 193372
* € Net Retun (AB) 1.579.0608 14,190 232,178 154628

Xt-1-7T-4



Table X{-1-§  Economic Incremental Benefit of the Projects

) Without Project Condilion : Without Froject Conditiah

Project Crops 1 Nel Criopped Value © Cost Net tncoime Crops *2 "dl\pmi Value Cost Netlncome  Ewremental  Foccemental
Na. Clmigawd  Area (hay . Arza tha) Bencft Benihit
_ Area tha) (000 Lipy  (0M0kip) (OO0 Kip) OO0 kip)  (O00Kipy  (DODKipt  (QOOMIp) (00O LSS
1. Ceffee 610 1roon 6521 104776 Colfee 630 §50.560 126,072 724488
Tea 8 13069 10,558 2506 Fea 88 50,248 18,559 31,689
L'pland fice 5 933 6id 269 Field crogs {0 4280 1,958 a2
Tetal 33 M 54,094 16443 107,650 Fotad 138 905,088 146589 138499 650.848 8§93
2 Fallow lind i 0 [} 0 FieWerops 50 11,400 5,331 1609
o 0 o 0 Vegethlos 50 103,000 19,590 83010
Todal 50 c 0 . 0 ¢ Towd 100 124,400 29.68% 91.71% 93,719 30
3 Coffee 391 03928 19s® 6403 Coffee 647 §59.863 11451 732402
Uptand rice 10% 20240 12648 7552 Vegetabtes 106 414360 $3.997 ° M2
L Tout 150 494 1167 2590 71628 Teul 853 Ay 209,398 101,825 1.003,193 1314
4. Coffee 13 35036 11467 11618 Coffce e 404,358 FEFIE) FEINT)
Upland rice 2 39X 213 147 Vegenbles 19% 401,760 11,969 514
o Towl 410 13548 13113 21,766 Totat 568 573448 151,248 146900 7350M 93
5. Coffec o3 26.048 (X 16050  Coffee 93 $30242 19.305 110937
Low land rice 125 42575 16505 35970 lowhnd rice 457 233448 94,803 141,663
Ugpdand rice 16 RAEL] 1065 1179 [ieldcrops 91 81,748 37492 45,096
Vegetables 393 319580 $58.328 661.555
Total 621 29 . 7RI8? 28.568 43099 Tool LEH 1271338 309838 $61,502 918302 1258
6 Coffee 170 45486 12348 27847 Coffee 176 725930 Ax488 192,442
Upland rice 75 14338 2210 8528 Wegetables 5 154,500 935 134,665
Lowland rice 1% 6471 2534 1947 Lowlad bee 13 59212 A X 2D 1570
Total 264 264 66,395 20078 373 Towt 358 439,642 £6.763 52T 315560 432
1. Colfee 1% 17134 1826 3948 Coffee 280 NN 55,156 316,964
Upland rive 15 2948 1,842 1,106 Loatndrice 33 19912 1883 12029
. Yegetables 84 112000 - 3316 138,794
Toal k21) 3 AL 1493 4651 Tl 402 $54.042 96,256 467,786 463,733 635
8 Coffee 10 1658 1020 1633 Coffee 10 13,250 1570 11220
Cadamom 7 3150 390 2,760 - Cudamom 7 1,200 363 A8y
Upland rice 7% 14934 9.332 602 Lowland rice 4380 2190320 862,141 1AM
Towland fice 39 47,33 18,464 28879 Feldorops . 980 1040 189505 ISES3S
Total 2597 I3 63083 29.207 33878 T SI17 2593850 1058979 1.459.87) 1450093 1.958
9 Coffte 865 229917 83,252 141665  Colfee 805 1149585 170.594 919,181
Uptand rice 236 46,174 28980 12,34 Lowland rice 240 125,760 19,788 EARE)
Fictd craps 80 34,230 15666 1854
Tolal 1,408 1401 276.291 117124 159060 Tolal L85 109,585 235848 1013337 9144678 1.253
10 Coffes 368 97.161 31535 60236 Cofke - 368 438,344 12457 416,384 :
Upland rice - 82 16,147 10.081 6057  Lowland rice a1 21,484 8.505 12.97%
] Vegelables 12% 253,380 42930 204450 E
Totat 450 450 113003 11615 65233 Toul 532 763,765 123,592 613BHY 367520 [224
. Coffee 187 49,705 19,019 30626 Coffee 157 248,523 36837 211636
Lowtand rice 1 4,087 1594 2433} Lowlard sice 4310 2258450 394410 - 13643M
Cardamom: 282 126900 15.713 MNET Fieldcrops 420 146,160 21,216 64,044
Fichdcrops 90 15570 5515 10045 :
Uptand rice 513 HAST 08576 42,501 : . o )
Tolal 4497 LHM9 3008¥ 112,887 196,952 Tot 4917 2653123 1012062 iS10061 411000 0 1578
12 Lawhndrice 65 2139 86H 13505  Lowland rive | 1.800 $143,200 340 . 569990 C .
Uptaad rice 2 © 393 T 47 FieMarops CO1LM0 1315 1938t 191139 !
Filed crops ' 104 1702 6385 ¢ LG0T : o . sl
Total 1.800 17 40,514 15,263 | 25359  Toal : TG40 1IN0 - 6I3A91 - 761518 1320 . OO
13 Lowland rice 1255 427453 166,112 0T Lowland rice 30 2M9BMO 1,107,783 p6037T i :
pland rice 114 2340 13.99% 8402 Fieldcops 640 12700 123.758 93.962
- fotal 1850 MY 449854 180712 269,144 Towl . 5980 300880 1231541 1,789,339 1520495 - 24082
1 Lowland rice 105 35,763 T 13998 8IS Lowland rice 880 16110 182,355 21856
Field crops 11 1093 2517 4576
Toial 610 145 42556 16465 26391 Toidl 850 461,120 182,856 2i8561 351173 HS
15 Coffee 92 24454 9.384 15067 Coffee 92 122263 18028 . 104,145
Lowland rive 3 15 1,063 1662 Lowland Bee 4704 246489 975845 - 1283051
Upland rice & 12773 7581 479%  Ticldceops 942 317,376 176355  M1en
L Tea 2,500 165 9951 18431 21520 Toud S08 2904840 LITON  LYMA 12697 0 2.M8
16. Coffes A St0 $19  Colfee s 5.645 985 5.660 C
Lowland rice 3 1022 9 62 lowland rice 514 214576 103704 . 165812
Upland rice 1 1,17 B6O 5t6  Ficld csops 168 $8.290 32390 25.000
{olat - st - 13 332 1,768 1458 Youal 697 33950k 192079 193432 - 155474 6%
Whale 16 Fioject A8 6695 1BMLS 743401 1051068 32278 20862505 680633 14035510 12565504 17,761
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Table X{-1-7  Economic Cost and Benefit Stram of the Whole Project

_ : (Unit:US$.)
Cost . brrigation

Year Construction O0&M  Replacement Tetal - Ben i Balance
1 7,635 7,635 -7.635

2 9,443 29 9,471 65 9,407
3 7,896 57 7,953 1,170 -6,784
4 7,896 102 7,999 1,738 -6,260
s 2,599 148 2,147 2,719 kY
& 9411 18} 9,592 3.165 -6,427
7 11,956 214 12,170 4,045 8,124
3 11,262 . 267 11,529 4,889 -6,640
9 12,336 RE)) 12,668 6,106 6,562
10 9,252 a8s 9.637 6,698 2,939
1 25,782 447 - 26,229 $,030 -18,199
1 22,685 550 23234 9,154 -14,081
13 23,734 660 24,395 S 1009 -14,216
14 17,460 79 18,251 11,960 6,290
1s 10,306 933 11,239 13,921 2,682
16 1,045 1,045 16,181 15,136
17 1,138 1,138 17,264 16,126
18 1,232 1,232 12,761 16,529
19 1,306 1,306 17,761 16,455
20 1,373 1,373 17,761 16,388
21 (,373 1,373 11,761 16,388
22 1373 : 1,373 12,761 16,388
23 13 1,373 17,761 16,388
24 131 : 1,373 17,761 16,388
25 1,373 _ 1,373 - 11,761 16,388
26 1,373 249 1,622 17,761 16,139
27 1,373 1,152 2,528 17,761 15236
28 1313 1,373 17,761 16,388
- 29 1373 T17 2,090 T 17,761 15,671
30 1,373 223 1,596 17,761 16,165
]| 1,373 1,755 3,128 17,161 14,633
32 1,373 804 2,177 17,761 15,584
"33 1,373 < 34 1,687 17,761 16,074
" 34 133 g 1,373 172761 -~ 16,388
L35 1,373 © 402 I el o 15986
36 13713 - 244 1,617 17,761 16,144
137 D137 - 276 T1,649 A1161 16,112
38 131 1,601 2,974 17,761 14,787
-39 1,313 472 1,845 12,761 15916
40 1,373 1,001 2,464 12,761 15297
41 1,373 1373 12,761 16,388
42 1313 1,373 12,761 16,388
A3 1,373 _ 1,373 17,761 © 16,388
44 1,373 o 1,373 17,761 16,388
48 D 1,373 1373 17,761 16,388
46 1,323 : 1,373 17,761 16,388
47 1373 1,373 17,761 16,388
48 1,373 1,373 17,761 16,338
49 1,373 1,373 17,761 16,388
50 1,373 1,373 17,761 . 16,388
51 1,373 1,373 17,761 16,338
52 1,373 1,373 12,761 16,388
53 1,373 1,373 17,761 16,388
54 1373 : 1,373 17,761 16,388
53 1,373 _ 1,373 12,764 16,388
189,653 §9,251 9300 - 258204 792,259 514,055

EIRR = 7.9%
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