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Facility and Equipment © - Pumpose
i)  Workingspace: collecting and selling products
i} Storage: . © products arid farin inputs
iii) Loading space: loadinig of products
iv) Parking lot : for wholésalers

V) Office space:

for miarketing board members and wholesalers

{(c) Organization

A marketing board (marketing organization) should also be established for the smooth
operation of the market.” At the first siage, the marketing board will be composed of
government staff (provincial and district trade and agricultural section).  Finally however, the
farmers organization will fully manage the market in the fulure.

Subsequently, farniers will also participate in the organization and be trained for the
future operation of management technologies. . The proposed marketing organization is
illusteated on the following chart; the number of staff in cach section is presented in the
following table. '
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" Private Sector
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Farm - Keeping
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o Position Nupher
Director (Manager) i
Markeling section 4
Information Section 2
Fanners’ Organization Section 3

(d) Operation Plan
(i) Operation Plan of Wholesale Market

“The market will be hield once or fwice a wecek at the first stage, for effective
operation.  However, it will be operated everyday in the harvest season at
the mature stage.  Prior to participation, the farmers will register at the
market organization with payment of a registration fee. 'The registration is
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(ii)

(iii)

(iv)

(v)

effective for a year, hence the buyers who wanl to participate at this market
should register every year. - On the other hand, agents or farmers can
participate and sell their commodities at the market without limitation.

The related market information such as market price(s) at Vientiane,
Savanacket, Ubon, Bangkok, cte. will be supplied at the market for fair trade
and price stabilization. In addition, it is also important o provide
information about production conditions such as prospected production, etc.
to buyers to encourage them to join the market and reduce their risk for
investigation. :

‘The opération and mainténance costs of the market are mainly covered by the _
commission fees calculated on the basis of total sales value,  COne (1)
percent of total sales value is charged to both sellers (farmers) and buyers.

Farm Input Supply

Itis recommended that farm input supply be carried out by the private sector.
Although the facilities are planned to be consicucted, the operation of this will
be done by several private or state companies under the government guidance.
The faclities will be rented by companies and rental fees will be charged to
the companies.  The selling amount and timing will be set through
discussions and coordination with APB and the extension office in the

district.

Transportation Support

The organization will have a function of assisting farmers in the

transpottation of products. The organization rents its truck (about 5 tons); .
however, the farmers will have to load theis produce by themselves. The
rental charge of the truck is caleutated on the basis of the fuel cost.

Market Statistics

Through the operation of wholesale markel, statistics for price datas,
productions, treated amounts, fluctuation of seasons and areas, ctc. can be

- collected for a significant number of years. The data will be usefut for the
- estimation of market forecasts, as well as for the formulation of production
" plans.  Therefore, an expert for statistics will be assigned to the market
- organization for the constructing of the database.

. Estimated Costs and Benefits

The costs and benefits of the wholesale market operation are estimated in the

following table. Only the commission fee is calculated in the eslimation

because it is a main source of benefit.

(000 kip)

L Ttems - Value
1. Commission* 9,600

(main income) :

2. Total Cost (7,600)
2-1 Salary 4,200
2.2 0&M . 1,080
2-3 Fuel charge . 2,160
2.4 Others 160
3. Balance 72,000

" Note: *  Commission is estimated a$ 3% of ihe total annual
amount value by the wholesale market. :

.60 -



The Feasibility Stody

{(¢)  Training of Local Government Staff

Since the introduction of the wholesale systemis a first trial for the entire country, the
market staff shall be sufficiently trained, prior te the opening, for smooth operation.  The
study of operations in other countries is considered he most effective training procedure,
The training items to be considered are summarized as follows:

_ Subjeet Trainadftems ~~~ “Trained Country No. of Person
1. Wholesale . - Wholesale system Japan lor2
System - Grading of quality Thailand
- Pricing system - _ . o
2. Information - Collection and supplying of narket information Japan Por2
Management - Market information statistics - Thatland
- Demand foréeast L i
3. Supportof - Farmess” cooperation Japan lor2
_ Farmers - Supporting system for shipping L o

[§3)] Other Requiced Equipment
The following equipment will be required for the operation of the above activilies.

Truck of § tons capacity t
Radio commuaication system l
Personal computer 1
Printer 1
|
1

Generator of 5 kW' _
Industrial-sized scale weighing

) Establishment of Rice Bank System

The number and capacily of the existing rice mill facilities is insufficient for the
increase in {uture rice production with the implementation of development projects in the Lower
Xe¢ Setand Upper Tay-Un.  ‘Therefore, the improvement of milling capacity and installation of
new rice mill facilities are recommended along with the project implementation. - The rice mill
facilities would be managed by the existing rice bank system which deals with mutual credit

- storage, and saving aclivity based on rice at the village level. The improvement of the rice

bank is proposed, to achieve rice processing and markeling, as well as for its banking functions,
The improved rice bank would be a prototype of a farmers’ cooperative which would be
developed in the future.

(a) Proposed Site

Based on the number of villagers, accessibility, ethnic conditions, ¢t¢., itis proposced
that the rice banks be established in the following villages in the Xe Sct and Tay-Un Schemes.

" Schemes  Proposed Site No. of Villages No. of HH.  Population

Xe Sct B, Sengvang-gnai 2 187 945
B. Houakhoua ! 58 290

B. Sengvang-noi ! 14 454

B. Khonleng 1 29 179

B. Natou : 1 38 ~ 350

- Tay-Un - B, Chakamlit 3 08 - 87

b} Facility _
The main facilities 1o be ihstalled are sununarized as follows:

-6l -



The Feasibility Study

- milling facility and building
- storage
< drying yard
- offices

(c) Production of Paddies in Priority Arcas

The capacity of the facilily for the proposed rice bank is decided on the basis of future
prodiction. The amount to be handled by the rice bank is estimated as half of the marketed
rice from the Lower Xe Set and Upper Tay-Un Schemes.  The amount of paddy be produced,
marketed and handled by the rice banks in the priority Schemes (Xe Sel and Tay-Un) under
fulure with Project  conditions is estimated as shown in the following table.

B _ : . (Unit: ton )
_Schemes  Proposed Site  * Production Demand *§ for market by Rice Bank
Xe Set  B. Scngvang-gnai 2,080 320 1,760 880
B. Hovakhoua 720 100 620 310
B. Sengvang-noi 920 160 760 380
B. Khonleng 360 o0 30 ' 150
B. Natou 0 120 600 300
Tay-Un _ B. Chakamlit 1,760 260 LS00 750

Rematk: Demand is calculated on the basis of lhewl;vopu!ali‘t;n at 2000

{d) Organization _ _

“The organization of rice bank should consist of the beneficiary farmers as an initial
step towards farmers' organization.  In addition, it should be considered to involve women to
the organization for women's development.” The proposed staff and required number for the
rice bank are piesented in the following table.

Pasition Number
Managing Dircctor 1
Clerk 1-2
Assistant clerk : 0-2
 Rice mill operator 1-2
Assistant Operator 02
Store keepee : ' 1-2

Nole:  The requirad mimber depends on the size of the Rice Bank

(e) Operation of Rice Bank
i Milling charge of rice
The milling charge of paddics is one of the main sources of income for the
rice bank. The present milling charge of rice in and arcund the priority

" Scheémes is about Kip 10-15kg of rice.  Therefore, Kip 15/kg is
recominended to be applied.

(i)  Operation cost and balance with income

The opeiation costs of the rice bank are eslimated on the basis of stalf
salaries, fuel charges of dce mills, et¢. The main income will be a milling
charge of paddies as shown above. The following table shows the annual
gross income and operation costs of rice banks in each proposed site,
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_ : _ “(Unit : 000 kip)

Scheme Sengvang- Houakhoua Sengvang- Khonleng  Natow  Chakamiit

i gnai noi o
1. Gross Inconic 13,200 4,650 - 5,700 2,250 4,500 11,250
2. Annuval Cost 6,045 2,825 3,070 1,715 2,785 5,720
- Personal expense 3,000 1,680 1,680 1,200 1,680 3,000
- O&M cost 2,875 1,055 1,290 315 1,015 2,558
- Management cost 170 90 100 60 90 165
_Balance 7,155 1,825 2,630 475 1,785 5,530

Remark:  Excluding the depression cost for facilities

(i)~ Marketing of rice

In addition to the above, at a later stage, it is reconunended that the rice bank
function as an agent to sell rice to the market instead of to farmers, It is
proposed that the farmers pay a commission of 2% of the total selling value.
Taking into consideration the improvement of quality, the recommendable
bank gate price will be a minimum of Kip 300/kg. Based on the
assumption, the gross incomes of the banks from the activity of selling rice
in each proposed site is expected as follows:

- - . _ {Unit : 000 kip)
Scheime Proposed Site Gross income
Lower Xe Set B, Sengvang-gn:{i 3,430
B. Hovakhoua 1,210
'B. Sengvang-roi 1,480
B. Khonleng 590
B B. Natou 1,170
Upper Tay-Un _ B. Chakamlit. 2,930

Remark: Marketed price of rice is set up at 300 kip/kg.

4.4.3 Futare Agro-economic Conditions
(1) Crop Budgets under Wilh and Without Project Cbnditions

, Crop budgets under without Project conditions is basically not changed from the ones

of the present crop budgets.  Crop budgets under with Project conditions are estimated based

~on production costs and values, calculated by financial prices as of 1995.  The increment of
each crop is semimarized as follows: '

) o _ (Unit : 000 kip)
___ Cmops  Without Project With Project Ancrément
- Upland nice 230 0 -230
Coflee 303 1,464 © 1,161
Tea 149 EEX 184
Cabbage 684 1,589 . 905
" Lowland rice au 414 103
- Upland ecops * 443 © 449 6

Remark:  Upland crops are rep‘rcsenled' by g“roundnuisl

(2) Financial Irrigation Benefil

Expected irrigation benefit from the Pr(_)jéct is the difference of net return value from
crops between future without and with Project conditions.  The financial irrigation benefits at
full development stage in the priority Scheme arcas are summarized as follows: -
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(Unit : million in Kip, thousand in US $)

Without Project Condition With Project Condition Incremental
o - _ ' . Berefit
Crops Pro.valee Pro.cost Net Benefit Pro.value Pro.cost Net Benefit by Kip by USS$

. Upper Champt 155 15 140 1,130 160 970 B30 903
2, Upper Tapoung 0 0 0 185 50 {35 135 149
3. Upper Kapheu 230 16 220 1,610 180 1,430 1,200 1,309
4. Lower Xe Set 120 h] s 1,230 340 -89¢ 770 B39
S UppesTay-Un 10 0 10 290 80 20 200 219

{3) Future Farm Houschold Economy
{a) Future Farm Type
After the implementation of the projects, the present farm types in the each priorily
Scheme will be changed to the following farm types:

1) Upper Champi and Upper Tapouing

Priority Area Uppér Champi “Upper Tapoung

Farrnj}‘pc Co{f_g«z Coffee+Tea Coffce+Vege.-1 Coffeet+Vege.-2 Coffec+Vege.-3
;igaicd:‘;:wl“cl. Coffez : 2.7 ha  Coffez: 2.3 ha Veg-UpC:0.3ha  Veg.Up.C:0.3ha = Veg-Up.C:0.3ha
(Crop. Pattern) - Tea: (0.7 ha - - -
Rainfed fields - - Coffze : 1.5 ha Coffce: 2.5 ha Coffec: 2.5 ha

) - - Vege. : 0.3 ha Up. rice : 0.3 ha
No.of ILH. . 40 HH. 186 HLH. 76 i 160 JEH. 26 H.

H) Upper Kapheu and Lower Xe Set

Lower Xe Set

Priority Area Upper Kapheu _
Farm Type _ Coffectlow. R, Lowland Rice-} Lowland Rice-2
Irrigated Field Colfec: 1.6 ha LoR-LoR:2.5ha LoR-UpC:2.5ha
(Crop. Pattern) - Lo.R-Up.C: 0.2ha - _ -
Rainfed fields - - -
No.of HH. 431 HH - sOHML 320 LML
ifi) Upper Tay-Un
o P;;ril'y Area N Upper Tay;ltl-r; .......
_ Farm Type Lo. R +Coffee-1 Lo. R +Coffez-2 Lowland R-1 Lowland R-2

Irrigated Field  LoR-1o.R:1.2ha LoR-UpC: 1.2ha LoR-Up.C:2.5ha - Lo.R-F:2.5ha
(Crop. Pattein) . . . .
Rainfed fields ~ Coffec: 1.3 ha - Coffec: 0.8 ha - -
No. of H.W1. 17 HLL : 48NN 29 H.H. -7t HH
 Remark | Vege. means vegelables, Loi% means lowland rice, Up.C means upland crop, respectively.

Natural increasing of populalion is taken into consideration in the Upper

Kapheu, Lower Xe Set arid Upper Tay-Un.  In addition, future transmigration

is also considered in the Upper Tay-Un Scheme.

The farn types in cach Scheme basically follow the present farming type.  In fact,
the farm type in the Upper Champi Scheme will be not changed, In the Upper Tapoung area,
the slash-and-burn cultivation farmers will reduce their fields by 30% because of their future
replacement by coffee plantations and operation of permanent irrigated fields along the Project .
While, the lowland rice farmer will be drastically increased instead of slash & burn farmers in
the Lower Xe Set arca and Upper Tay-Un area.
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(b)  Houschold Ecoromy of Each Farm Type

The farm budgets for the each farm type are evaluated and the results are summarized
as follows: '

Priority Arca Upper Champi Upper Tapoung Upper Kapheu
Varin Type Colfee  CoffvctTea  Coffec Coffee Coffee Coffec
. e +Veg.-l  +Vep.-2  +Veg.-3 +Veg.
I. Gross Farm Income 4,455 4,110 - 1,520 2,256 1,997 2,888
2. Production Cost 600 594 179 351 276 308
3. Net Income 3,858 3;5[6 1,341 1,905 1,721 2,580
3.1 Living Expenses ¥ 1,443 1,443 1,075 1,443 1,443 1,443
3.2 Net Reserve 2,412 2073 267 462 2_?8_ 1137
Priorily Awa LowerXeSet . Upper Tay-Un
Farm Type Low. R.-1 Low. R.-2 CoffectLo. Coffee+fo, Low. R. 1 Low. R.-2
: _ L Rl R2 e
1. Gross Income 3,000 3,100 1,769 1,690 3,100 1,500
2. Production Cost 1,105 1,030 441 451 © 925 448
3. Net Income 1895 2090 1328 1240 2175 1,052
3.1 Living Expenses # 1,443 1,443 0 1,075 1,675 1,443 958
3.2 Nel Reserve 452 6117 253 165 732 95
Remark: * 1 O&M cost includes irrigation water charges, domestic water supply, and other maintenance
costs.

*2 Living expense is estimated based on the average expenditore of people in wiban areas of Laos.
{Source:  Agricultural Sector Memorandum, IBRD, 1994)
Note:  Apresent farmpate ¢offee price is applied in this calculation,

The farm budget conditions are different in thé each priority areas because of the
difference in farm type and size.  However, any household could receive a substantial income
which is sufficient for annual living expenses and also O&M cost including irrigation water
charge, domestic water charge, etc. The farmers' living ‘conditions will especially change
dramatically in the Lower Xe Set Scheme.  Meanwhile farmers in the Upper Tapoung Scheme
are presently at a sufficient level, therefore some of them may not reccive substantial benefits
from the Project . However, constant benefits from the production resulting from integrated
irrigation farming will stabilize their income and avoid risks. - It is one of important points
from an agro-cconomical view that even a low economical impact is beneficial for the farmers.,
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4.5 Socio-ecconomy
4.5.1 ' Development Concept

The Scheme aims o construct an affluent rural society through achieving a substantial
and sustainable improveinent in the living conditions of people in the Scheine areas, generating
increased agricultural and non-agricultural productions supported by improvements and
provisions of the tural infrastructure.  To this end, from the implementation stage of the
scheme to operation and maintenance of the facilities, a participation with beneficiaries is
essential.  Among the beneficiaries, the feeling of ownership of the Scheme will be
strengthened.  Furtherinore the objectives of this plan would be realized through activation of
rural sociely by means of community development.  Accordingly, the socio-economic
development, taken into consideration the participation of beneficiaries to the Schieme, will be
proposed.  The proposed socio-economic development comprises the participation of
beneficiaries and comnunity developiment.

4.5.2  Participation of Beneficiaries

The most important work in the Scheme is the improvement of the water situations in
the areas, through construction of irrigation systems; and the improvement of rural life and
society through construction and improvement of the infrastructure (such as community halls,
schools, water supplies and roads).  This provides an opportunily to build up of a grass roots
organizational siructure.  The following procedures will be proposed for the participation of
benefictaries to effective and sustainable irrigation development and rural development.
Concerning irrigation and water supply, the organization of beneficiary groups follows the
regulation procedures mentioned in section 4.2,

(1) - At the initial construction stage, the village water users’ groups for irrigation and
domestic water supply (VWUG-Irrigation, and -Domestic Water Supply) and the
waler users' associations for irrigation and domestic water supply (WUA-Irrigation,
and -Domestic Water Supply) will be organized by beneficiarics under the guidance of

" the provincial and district AFSs.

(2) The groups for irrigation are responsible for the implementation of conslruction
works for tertiary and quaternary canals.  Hence, the sub-groups organized by the
canal systern, will hold discussions and negoliations on the design of the tertiary and
quaternary canals in collaboration with the design engineers of the Scheme.  They

-will deterniine the final ‘design and construction pertod.  On the other hand, the
groups for water supply will make the same procedures as the case of irrigation on the
final tap place in the village in collaboration with the engineérs of the Scheme. : Al
the activities wilt be done by determination of the groups based on the family unit.

3 The operation and maintenance including water distribution will be determined by
discussions and negotiations on these issues among beneficiarics, in collaboration
with engincers and/or technicians in charge of these systems.  The water fee required
for these works will be set al a reasonable and affordable level amiong the
beneficiaries, resulting from discussions and negotiations based on the function of
plot size, the level and number ‘of yields for irrigation, and the consumption of
domeslic water according to family size.

. Inorder to hasten these procedures smoothly and effectively, a considerable amount
of time should be spent by the provincial agricultural and health avthorities' staff on the training
and extension work for the beneficiarics.  On the other hand, rural infrastructure constructed
by the Scheme consists of community halls (as the center of activilies of rural society), school
facilities (for improving the educational environments), water supply (for improving rural life),
and road improvement (confributing the regional economy by interlinking areas). From the
social development perspective, it is important that the beneficiaries are involved in the
implementation of the Scheine and the proposed aclivitics. Tt is recommended that the
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established water users' organizations be engaged as labor units in unskilled work during the
‘implementation stage.

4.5.3 Community Devclopment

Itis assumed that the rural infrastructure will become a foundation for the integrated
rural development by the effective use of community activities.  Community development will
be the driving force to accelerate rural development.  The objectives of this plan will include
the following items:

(i) Improvement of health and hygicne
(i) Increase in the literacy and educational standards
(itty  Generation of non-farm income

“{iv) Positive participation on environmental issues

This development will be carried out gradually taking into consideration the people's
concerns for using the provided facilitics. Particularly, the people in the Scheme area belong
to ethnic groups. © Their educational level, is low, and they have traditional custoins and
cultual backgrounds.  Therefore, a developmient program based on the people’s needs will be
canducted. As a forum for these activities, the community hall will be used effectively. * ‘The
proposed programs are as foliows:

(N At the initial development stage, the construction plan and the purpose of the
community hall will be explained to village leaders, from the personnel in charge of
social development of the provincial and district authorities.

(2)  The training seminars on rural comnwnity development will be held regularly for
‘village leaders including leaders of existing village groups, under the sponsorship of
‘the provincial and district authoritics' social development units and the Lao Women's
‘Union. Through the training, village leaders will recognize the importance of
cominunity development.

3) This hall will be inanaged and operated autonomously by the villagers themsclves and
will have a role as the core of villagé community activities for rural society
development.  On this account, explanattons will be given to the village leaders’ and
the objectives of the hall will be expressed to all the villagers, without exceplion, by
opening a village meeting. . : ' :

4 In order to effectively and smoothly manage and operate the hall, a community
executive board will be established, comprising tepresentatives of the village
administration, elders, women and youth groups, village agricultural association,
both water users' groups for irrigation and water supply, and health volunteers.  The
chairman of the board will take responsibility for the management and operation of the
community hall; and a secretary, an accountant and a manager will be assigned.

(5) - Comimunity aclivitics will be carried out with the participation of all the villagers at the
community hall as the center of the activities. The relevant authorities to’these
activities such as from the hiealth, education, and agricultural services, will provide
cooperation.  Furthermore, active volunteer work will be encouraged through these
aclivilies. : ' :

('6) - Operation funds will be collected from cach group, and rental fees for the facilities
: will be collected when used.  The coltected fees will fill a deficit.

: " With the aim to aclivate the rural communily and improve rural life, programs which
could make practical use of the community hall are proposed as follows:

e
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(N Health and Hygicne Programs

Owing to casily obtainable clean water from the water supply systcm ‘the hcalth and
hygiene program which deal with such issues as environmental cleanliness,” the handling of
drinking water, hygienic cooking, cte., will be arranged and implemented in coilaboration with
- the LWU, the provincial health services, and NGOs.  Tmplententing this program will help
realize a healthy family life, and thereby increase working capabilitics.

(2) Aduit Education Programs

in order to accelerate the literacy rate, which will bring affluence to the local socicty,
and raise the social status of women dand increase their educational opportunities, adult
education programs. will be arranged and implemented in cooperation with the provincial
education services and the LWU.  Particularly, the improvement of literacy will be
encouraged to improve the living conditions and facilitate communication with the outside
world.

(3) Rural Handicraft Programs

The people in the rural area have a traditional handictaft and weaving techniques. A
program will be arranged in an attempt to develop these traditional crafts. This will give an
‘opportunity to introduce their precions culture o (he world and help preserve their art to
succeeding generations.  This program will be. implemented with the support of the LWU.
It scems that this could produce additional income and contribute to the family economy.

{4) Environmenial Programs

This program encourages a good rural environment by the reduction of slash-and-
burn cultivation, and through reforestation and forest preservation.  This will be arrangcd and
nnplcmcnlud in collaboration with the provincial and district AFSs. Through raising the
awareness for an environmental problem among the people, the base of rural society will be
strengthened.

Besides, the activities of the proposed women's extension staff will be centered on
- vegelable gardening, pig and poullry raising, and home economics.  The extension staff will
. promote the improvement program of domestic life in cooperation with volunteers of the
- village women's group and/or the LWU's staff.

454 - Women's’ Participation to Social Developmcut

Rural society in the Scheme area consists mainly of ethnic groups. The women's
participation to the social activitics is limited. However, itcan be observed that its situation is
different among cthnic sub-groups due to cultural backgrounds.  Under the circumistances, the
involvement of wonwen to the Scheine and operation of irrigation facitities and water 'supply.
will be considered. It will contribute in the long term (o enhance awareness of the wonien's
role in irrigation and water supply. - The improvement in the social status of sural women will
' be promoted through incentives in community participation. In addition, the provision of

clean water by the constiucted water supply system will greatly conlﬂbutc to the welfare of
women and guls by reduction of home tasks such as water fetching. It also improves their
health. ~ As a resuli, participation in social aclivitics and improvemient in literacy may be
obtained without difticulty. The women's decision-making role in the family and community
may also be enhanced from supplcmema:y income obtained from additional working hours.
It is expected that women's parlicipation in social activities will go a long way towards
improving niral society in the Scheme area.
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4.6 Agricultiral Infrastructures
4.6.1 Trrigation Canal Layout

Ierigation canal networks generally conslsl of head race, main canal, secondary and
tertiary canal.  Conerete block lining is made from head race to secondary canals. tHead race
and the main canal are basically laid out in a veitical direction against contour lines.
Sccondary canals are laid out to branch off from the main canal, and genceally follow
topographical contour lines.  Tertiary irrigation block is basically demarcated about 30 ha.
These canal layouts are shown in Figures 2.11 to 2.15.

(1) Upper Champi Scheme

Irrigation water is off-taken by concrete diversion weir and supplied to the left bank
arca of the H. Champi. Diversion weir has a height of 9.5 m and a width of 43 in.  The
imigation area is 730 ha, and the crops to be irrigated are vegetables, upland crops and coffec.

Irrigation caml itetworks consist of a main trapezoidal and secondary canals of
approximalely 41 km in total length, an impounding pond with an active storage capacity of
about 105,000 m’, farm ponds and related structures.  Canal lining with a concrete block of
about 23 km is pl'mned in the main, secondary, and tertiary irrigation canals networks.
Inspection and farin roads networks of about 21 km in total are planed to be paved with gravel.
In line with the agriculture extension development program, a highland vegetable trial and
demonstration station of about 5¢ ha is planned to be constructed in the area,

{2) Upper Tapoung Scheme

Irrigation water is off-taken at the ontlet of the exisling pcnd of. 'I"ipoung river by
concrete diversion weir with a height of 7.5 m and a width of 38 m. Irrigation area extends .
over upland ficld of 80 ha which extends at the left bank of the river. Main crops are
vegelables and upland crops.  Storage capacity of the existing pond is increased by about
240,000 i’. In the canal and drainage networks, main and secondary ircigation canals arc
planned to be laid out about 2.4 km in totat length.  Canal lining with concrete block is also
planned, to provide about 3 km for main and secondary canals. - Inspection and farm roads are
proposced to be constructed at about § km with gravel pavemeat.

(3)  Upper Kaphcu Scheme

Water resource for irrigation development is lhe Kapheu river, and concrete diversion
weir is planned to be constructed at about 1.5 km upstecam from B. Sixiangmai village,
Height of weir is 3.5 m and width is' 14 m.  Irrigation water is conveyed to an area of 1,000
ha by main canal networks of about 14 km. Main canal networks consist of mam and
sccondary canals, 4 inpounding ponds with total effective capacities of about 395,000 m’ and
related structures.  Concrete block canal lining is planned, to provide about 21 km for main
canal networks and terfiary canal.  Main crops to be irrigated are coffee, upland crops and wet

-season paddies.  Farm road network including inspection road of canals is !aid out about
{5 km with gravel pavemeat.

(4) Lower Xe Set Scheme

Imgallon water is oﬂ taken at about 2 kin downstrcam from Xe Set power station by
‘concrete diversion weir with a height of 11.5 m and a width of 75 m and regulated by stored
pond water which is laid out just dowasteeam from the diversion weir in order to deal with the
released discharge. from the Xe Set hiydro-power station.  kreigation area extends over 1,000
ha, and main crops are paddies and upland crops. Canal networks consist of main and
secondary canals lined with concrete block, farni ponds and related structures.  The length of
the main canal nelworks and tertiary canal is about 21 km. Road networks including an
inspection road are to provided, about 26 km with a gravel pavement,
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(5) Upper Tay-Un Scheme

Two (2) small impounding ponds arc constructcd at Ihe 'l"iy Un and the Thon river
basins. Irrigation watér diverted from both the H. Tay-Un and H. Thon is conveyed to the
1rr|gar|on area of approximately 330 ha by main canal networks and tertiary canal of about 11
km in total length throngh the said ponds. A regulation pond is planned to be constructed
along the miain canal strelching from the 1. Tay-Unriver.  Aneffective sto‘mgc capacity of the
regulation pond is about 65,000 m'.  Irrigation aréas are 330 ha of paddies in wet scason and
about 190 ha of upland crops in the dry season.  Coricrete lining of about 7 km is provided in
the main lo tertiary canals, Farm road networks of about 5 km including inspection roads are
planned with a gravel pavement.

4.6.2 Canal Lining

According to the results of soil investigation, soils in majority of all the Scheme arcas
are Dystric Nitosols derived from basaltic rock. It has an crosive characteristic against rainfall.
Therefore, in designing the canal system, a thin concrete block lining of aggregates oblained
from basaltic grave!, is adopted to save seepage loss in irrigation canals, facilitate maintenance
work for the farmers.  Canal lining is made in the main, secondary, and tertiary canals. The
total length of the canal lining is about 75 km.

4.6.3 Drainage Regquirement

Drainage requircment for the priority dévelopment Scheines is estimated by wsing
‘rainfall data for the past ten (10) years from 1986 to 1995. Drainage water requirement for
paddy and upland fields is éstimated on a different assumption.  For the paddy ficld, drainage
requirement with a probability of once in 5-years is estimated lo evacuate Ihe surplus rain water
with the drainage period of 3 days.  For the upland ficlds, a rational formula is apglied.
Drainage periods of four (4) hours for vegetables and one (1) day for other upland crops are -
considered.  Estimated results are as follows;

Priotity Scheme Probable Daily _Paddy Field Upland Ficld

Arca __ Rainfall (mm/Mday) g (lit/sec/ha) 1 (mw/hr)  q(lit Jsec/ha)
" Upper Chaimpi 272, 10,5 27.8 38.6
Upper Tapoung 2721 10.5 21.8 _ 336
Upper Kaphen 186.0 7.2 7.8 10.8
Lower Xe Set 186.0 ' 12 738 10.8
Upper Tay-Un_ - &0 . 33 36 50

"~ 4,6,4 Drainage Canal Layout

: Main drains are laid out in river courses and/or cxisting drains as much as possible. If
~ the drain length is somewhat long, the main drain is connected with rivers and/or other drainage
- systems located nearby; in order to divide a heavy discharge and protect soil crosion along the
drain. A tertiary drain is provided in each tectiary irrigation block. A sccondary drain is
basically laid out (o follow a topographical contour line.  The total length of the main drain
system is about 12 km.:  General Layouts of main drains in the each Scheine are shown in
Figures 2.11 to 2.15. '

4.6.5 Operation and Maintenance Plan

~ Operation and maintenance plans of irrigation facilitics are made in the following four
points; S

(i} Construction and provision of O&M facilities
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(i) Establishment of an O&M organization
(i)} Terigation operation
(iv) - Maintenance s_chcdu!c

) Constriction and Provision of O&M Facilitics

Discharge measurement of irrigation water is necded, to carry oul sufficient and
successful water operation in the entire irrigation areas. The measuring struclures are
provided immediately downstream from all the mtake gates, farm ponds, turn out and division
boxes. The lype of measuring structure is designed as a broad crested weir for the main canal
system to provide a gauging staff for the tertlary canal system.

" Fuithennore, some of the facilities for irrigation operation and maintenance works
{hat arc being planned are: © (i) a radio system for irrigation operation, {ii) vehicles (including
motorcycles) for transporlation, operation, monitoring and maintenance works, (i)

maintenance equipment for irrigation facilitics which will be sustained by Government agencics
and (iv) an Q&M work office and gate keeper house. :

(2) Q&M Organization

Water users' ~association and village water users’. groups are proposed to be
established as an O&M organization.  ‘The organization will conduct the following five main -
activities and functions, in consultation and cooperation wilh other governmental agencies,
such as the district agricultural services, provincial agricultural authoritics and the Ministcy of
Agriculiure and Farestry. '

® - Operation of irrigation water supply,
(i} Maintenance works, :

{iii) Establishment of irrigation schedule,
{(iv) Monitoring work, and

(v} Colection of water charge

The maintenance works are divided into two (2) categories, (i) maintenance works on -
the main canal systesn, from the diversion structure at waler T1esources (o the sccondary canal
and (ii) those of tertiary and on-farm canal systems. :'the government agencies such as the -
provincial agriculture authorities and the Ministry of Agriculture and Forestry are responsible
for maintenance works on the main canal systeny; the water users' association and village water .
users' group for terfiary and the on-farm canal system. Maintenance works are scheduled to
be carried out periodically and in emergency cases. : o

3) Irrigation Operation

Irrigation is scheduled to conduct for 24 hours of paddy, and for 12 hours of upland
crops and coffce during the peak irrigation requirement period.  As for irrigation of upland
crops and coffee, a farm pond is provided at head section of sccondary canal in order to control -
water supply in the command area. ' '

_ Furthermore, the irrigation of coffee aims to control its flowering to fruiting stages
and indirectly to control labor requirement in the harvest period.  To reach these goals, the
rotation of irrigation is scheduled for about 3 months from the end of December to the
beginning of March.

) Maintenance Schedule

Maintenance of irrigation and drainage facilities is categorized by periodical and
“emergency works.  Ordinary maintenance works are:  the repair of gates at diversion weirs,
the disposal of sediment in setiling basins, the cleaning of earth-filled dams, impouvading ponds,
farm ponds, and canal section linings. These works are scheduled periodically before
planting the ceops. - L
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4.6.6 Soil Con’servatlml Plan

Sotl conservation in crop lands is a comprghenswe subject, 1nvo!vmg not only
physical work for erosion control; but also soil fertility management and soil-water-plant
relationships, which in combination lead to sustained high crop yields. - Methods of soil
conservation can be grouped into (i) civil engineering and (i1} agronomic technology.

In practice, the above two methods cannot be separated and one complements the
other.  Both methods apply at different slages in the life of ‘a crop depending upon local
conditions.  This section however, discusses the engincering methods that may need (o be
adopted over a land gradient of abotit 2%. Basically, two (2) melhodologlcs are proposed as
(i) farm (contour) bund and (ji) boulder drop structure in the main drains for the priority
Schemes.  Farm bund 'is designed to be latd out in a horizontal direction to topographic
- contour line, so as not to fose too much top soils. The bund inay be strengthened by planting
shmbs or trees on the upper side; and repeated cultivation of soils will bring about a tercace
effect after some years.

Where the gradient is steeper, a contour drain system is provided as secondaty and
tcrtmy drains to ¢liminate surface runoff and reduce transportation of soils. ~ In line wilh the
provision of a contour drain system, a boulder drop structure is provided in main drains which
has a vertical dircction against topographic contour lines.. A-boulder drop structure aims to
imprave the gradient of a main drain and sustain its allowable maximum velocity.

4.7 Rural Infrastructures

Table 2.2 sumniarizes the proposed rural infrastructure development plan including
rural roads, water supplies, primary schools and village communily halls. Details are
described in the following sections.

4.7.1 . District and Village Roads
{1} Devt,lopmcnl Plan

It is proposed that dislrict 'md village roads with a total length of 34. 6 km be
rehabilitated as a mode! in improving the district/village road network in the future, taking into
account the function of these roads.  The' proposed roads will be of all-weather type. These
roads will have side ditches with sufficient capacity to allow dr’umgc on cither side; and an

appropriate number of cross deains to avoid rainfall damage to roads. * The proposed roads to
be rehabilitated are summanzed as follows: '

Priority Area Road scction District Village
o o Avillage to village) _voad (k) road (km)
1. Upper Champi - .

- 2. Upper Tapoung Pakxong 1o B.Xetapoung 12.9 -
3. Upper Kapheu Road No.20 to B.Sixiangmai 9.3 -
e : :B.Sixiangmai to B.Phovak:gnai - 1.8
. _ B.Phouk-noi to B.Phouk-gnai - 1.9
4. Lower Xe Set Road No.20 to Xe Sct power station iz -
Road No.20 to B.Natou - 38
_3-Upper Tay-Un  Road No.16 to B.Chakanlit - 1.7
(Total} 254 9.2
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@) Design

The Lao standard Class-V aud Class-VI of MCTPC (*) arc applicd désigning the
cross sections of proposed district and village roads.  As for the pavemeat method, a
penelration macadam for district roads and gravel pavement for village roads are proposed,
considering the heavy rainfall in the area and poor maintenance work.

Proposed rond District road Village roed

Pavement Penetration Gravel

: macadam

Pavement width 4.5 i3

= carriage way (m)
Shoulder (m} 3.0 t2.5
(d5mx2) (1.25m x 2)

- Total Mdlh_(;l;j“ 1.5 o 6.0

Note: (*) MCTPC = Minislry of Comn?nication, Transportation, Post and Construction

Side drains with sufficient capacity are indispensable for the drainage of excess water
feom the road surface.  Protection work of side drains, such as linings by stone masonry, will
be proposed in the steep longitudinal section to prevent soil erosion .

In addition to side drains, cross drains are required according to the lopogmphy
The pipe culvert type having a minimum diameter of 0.6 m will be utilized for this purpose.
This is necessary considering maintenance, particulasly desilting,  For large cross drains, two
sets of 0.6 m culverts or more, as required, will be utilized.

The proposed road iniprovemient is summarized in Table 2.3 and typical cross
sections of proposed district and village roads are shown in Figure 2.16.

4.7.2  Domestic Water Supply
(N Development Plan

On the basis of field survey results of topognphmal conditions and water avallabllny.
the following nine (9) water supply systems are proposed, covering a total of 25 villages.

Model Scheme area Water supply syslém - Water source Ca:wenng ‘
S : o villages
(l) Uppcr Ch1mp1 One (1) gravity Mow piped waler system Champi river - 8
(2) Upper Tapoung  Two (2) water systems with electric pump  Kapheu fTapoung river 3
(3) Upper Kapheu  One (1) gravity flow piped waler system Kapheu river 5
(4) Lower Xe Set One (1) gaavity flow piped waler system Xe Set nver 6
(5) Upper Tay-Un____Tour (4) water systems wuh’cilgcmc pump  Thon/Tit aver _;_-_'___} *y
_ (To{al) -9 55'<!,‘.‘_'.T.‘_5_,_u__ ) . 25 villages

ﬁle {*) For B Chakam-raai, two (2) syslems are required bccausc the village comprising twio (2) groups,
is located at two points.

(2) ' Dislribution Syslem
(@)  Upper Champi Scheme

‘A gravity flow piped water system is proposed in this arna This system will cover

“cight (8) villages with a tolal of 828 households and 4,731 people.  Water from H.Champi
will be taken through an intake facility, which will also bcuscd or lrngauon purposes. The

‘demand of water is cstimated at 5.41 lit/scc.  The waler is diverted to a sand fllter tank and
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then introduced to transmission plpe lines, covering all the vnkhgce Eight (8) distribution
tanks will be installed for belter distribution in cach village. Each distribution tank has a
capacity of a half day's water supply. From each distribution tank, main and branch pipe
lincs are networked in the village arcas. ~ A total length of 35,410 m of tcunk/main pipelines
(GI pipe) and 4,280 m of branch pipe lincs (PVC pipe) are required for distribulion of water,
Communal tap stands with washing basin will be installed along the distribution lings at the
rate of one to five (5) houscholds, totaling 138 taps in this arca.

Since there are existing gravity flow water supply systems in B.Lak40 and B.Lak38,
water supply to these exisling dislribution tanks and some supplemental distribution facilities
are proposcd for both villages.

The transmission pipe line of the Upp{:r:Chmnpi Schenie is illustrated in Figure 2.17.

() Other Priority Schemes

The design of water supply systems for other priority Scheme areas such as Upper
Tapoung, Upper Kapheun, Lower Xe Set and Upper Tay-Un is made based on the same
concept as that for the Upper Champi area.  The proposed (ransmission pipe lines for these
four (4) Schemes are shown in Figuzes 2.18 to 2.21 and details are described in ANNEX-VIL

_ The proposed water supply systems in five (5) priority Scheme areas are summarized
in Table 2.4.

3 Operation and Maintenance
@) Policy

In the proposed water supply progiam, two (2} water supply systems, namely
“gravity flow piped system™ and "water system with electric pump” will be constructed.’
Since each proposed gravily flow systern will cover 5 to 8 villages, well organized operation
and maintenance (O/M) is strongly required for fair distribution of water. The proposed
water system with clectric pump will cover one (1) or two (2) villages. - However, well
- organized O/M is also required because of the importance of effective pump operation,

P . Unless there is proper mamtcnance the walcr supply system will deteriorate ‘and

~ evenfually become unworkable within a few years. - The only possible solution is that the’
village people maintain the system themselves. !‘hc responsibility of maintenance mwst be
felt by them.  However, it'is unrcalistic to expect the community to take over all the

. maintenance duties as it is stilt difficult for village people to repair even a iinor fault without a

skilled technician, necessary tools and spares, It is therefore proposed that maintenance be a
shared responsibility of the government and the community, with the government providing
reliable technical support.

(b Village Water Users' Group for Water Supply (VWUG-Water Supply)

, Itis proposed that every village comnmmty establish a "Village Water User's Group

for water supply (VWUG-Water Supply)”.  The YWUG-Water Supply is responsible for the
~operation and maintenance of water supply facilities. - The VWUG-Water Supply is formed
* after the prospective members are fully informed aboiu their duties and responsibilities in the
- proup.  In the formation. process, comnuinity membeis will be assisted by the provincial
health service.  The VWUG-Water Supply is managed by a committee of members (COM).
The members of the committee will be elected by the general assembly of the members.

{c) Water Users' Association for Water Supply (WUA-Water Supply)

Since most proposed water supply systems cover more than two (2) -villages,
cooperation with relevant VWUGs-Water Supply is very important for the faif distribution of
water,  For this purpose, it is proposed that a Water Users’ - Association for ‘water supply -
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(WUA—Waiei‘ Supply) be established for cach water system.  The WUA-Water Supply is
inanaged by the ‘board of heads (BOH). The BOH will comprisc of representatives of
tespective VWUG-Water Supplics, basically its leaders.

(d} Technical Support by the Provincial Health Sérvicc

The role of the provincial health scrvice is to:  monitor the condition of the water
system, encourage and motivate the community to carry out maintenance work, ensure the
availability of spares, and carry out major repairs beyond the capacity of the community.

For this purpose, itis proposed that the provincial health service sct up a maintenance
organization with an appropriate budget and full-tinic staff. . A nobile maintenance team will
be appointed to carty out periodical preventive maintenance according (o a specified schedule
and curative maintenance upon request frosit (he village.  The maintenance  technicians will
be selected from among the experienced field technicians or provided with a quick training
after recruitment,

4.7.3 Primary Schools
(1 Development Plan

A more complete education is essentiat for raising the living standards of people.
Improveinent of school facilities will be one of the main supporting measures for this purpose. .
it is proposed that the existing primary schools be improved and new primary schools be
constructed in the villages, where none exist at the present.

-The proposed primary schools to be renovated or newly constructed are summarized
as follows:

Upper Upper Upper Lower Upper  (Total)

Priorit
raonfyarea _ Champi - Tapoung  Kapheu XeSet  Tay-Un

No. of village _ 8 i 5 6 30
Class-11E primary school 3 2 3 5 2 15
Class-V primary school 4. . R A I 6

__(Total) 7 3 4 .S 2 21

{2) . Design

‘The proposed class-HE prinary school has theee (3) class rooms and one (1) teachers’
and school administrative room, which consists of a slate sheet roof brick masonry walls and
concrete floors.  State sheet roofing is emphasized to provide more comfortable conditions for

- the students particularly in the hot scason.  One room will have a floor area of 42 m? (6m x
7m) and is large enough to accommodate 45 students based on the provincial standard.

 The proposed class-V primary school has five (5) class rooms and one (1) teachers’
and school administeative room.  One room for the class-V school will have a floor arca of 56
m? (7m x 8m), which is large enough to accommodate 55 students.

Fach room will be: equipped with the required number of desks, chairs and
blackboard. The rooms will be hinked with each other with a terraced passage way at the front
side. Al the proposed schools will have a water supply facility and toilels.

The proposed class-1! and class-V primary schools are Hlustrated in Figure 2.22,
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4.7.4 Village Community Halls
{H Development Plan

A well organized village cominunity and coordination among the communities are
indispensable for raising the people's tiving standards and for the future development of rural
arcas. The village communily halls will provide different village organizations with facilitics
to conduct their meelings, such as:

- Management of village administration

- Operalion and maintenance of irrigation facilities

- Operalion and maintenance of water supply facilitics
- Extension of agricultural technology

- Enlightennient of rural health and sanitation; and

- Adult cducation

A village community hall is proposed to be newly congstmctcd in each village of the
priority Scheme ateas. It is proposed that one village in each Scheme be the focal point and
play a coordinating role of the whole area.

{2 Design

Thrce (3) types of village conumunity halls are proposed based on the number of
households in the village.  They are type-A, -B and -C with floor arcas of 168 m?%, 252 m? and

- 336w, respectively. The coordinating ceater will be of the C-type.

The type-A village community hall has three (3) rooms, with a slate sheet roof, brick

- masonty walls, and a concrete floor.  One room with a floor area of 42 m? (7m x 6m) will be

used as the village administrative room.  The other two (2) roonis will be used as niceting
rooms, and will have floos areas of 42 m? (7m x 61a) and 84 m? (Mm x 6m), respectively.

The type-B village community hall also has three (3) rooms, which consists of the
same materials as that of typé-A.  One room with a floor area of 42 m? (7 x 6m) will be a
village administrative room.  The other two (2; rooins will be used as meeting rooms, and
have floor areas of 84 m? (14m x 6m) and 126 m? (14m x 9m), respectively.

-+ The type-C village community hall has four (4) rooms, which consists of the same
materials as that of type-A and -B.  One room with a floor area of 42 m? (7m x 6m) will be a
village administrative room.  The other threc (3) rooms will be used as niceting rooms, with a
floor arcas of 42 m? (7m x 6m), 84 n? (14m x 6m) and 168 m? (Fm x 12m), respectively.

Each room will be equipped with the required nuimber of desks, chairs, bookcase and
blackboards.  The rooms will be linked to each other with a terraced passage way al the front
side. 1t is proposed that each village community hall be equipped with a radio communication
facility. - This facikity will be used for the following purposes:

- Operation and maintenance activities for iigation facilities
- Operation and maintenance activities for water supply facilities
- Communication among the villages

The distribution of village community halls is summarized below and is also shown in
Figure 2.23,
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Upper - Upper  "Upper Lower  Upper (Total)

Pricrity Schcme Champi  Tapoung Kapheu Xe Set  Tay-Un

" No. of villages 8 3 5 .6 3 25
Proposed village community hails - - i
type-A (3rooms, 163 md 4 i 3 3 2 s
type-B (3 rooms, 252 m% 3 1 1 0 1 6

_type-Cdrooms, 336 my) 1 1 1 ! 0 4

4.7.5 Micro-hydropower Generation

~In the master plan a micro-hydropower plant in the Upper Kaphcu arca is listed as a
potential developrient.  However, considering economical view points from recent
information, it is- proposed that the micro-hydropower development in the Upper Kapheu area
be excluded from the feasibility study of the proposed priorily Scheme.

Among the total ﬁve (5) villages in the Upper Kapheu priority Scheme area, three (3)

- villages of B. Ong-gnai, B. On-nei and B. Phouak-noi will be electrified by 1997 based on the

PGI project in Salavan province. In addition, the other two (2} villages of B. SiXiangmai and

B. Phouak-gnai can be clectrified with an additional transmission lines of 2.5 km for each
village.

Table 2.6 summarizes the proposed rural mfrastructure development plan including
rural roads, water supplies, primary schools and village community halls.

4.8 Highland Vegetable Trial and Demonstration Station

. As mentioned in scction 4.2.8, a highland vegetable trial and demonstration station
will be established.  The following projects are proposed to be carried otit.

(i) Construction of unadministralive  office, laboralory, traiaing  room,
‘ workshop, storage and dormitory;
(i) Provision of waler resources, and inigation and drainage facilities;

(i) Supply of farm machinery; and
(iv) - Layoutof trial and dcmonslr'auon ficlds.

"The details of these proposed items are summarized below.

(1) Construction of buildings:
(a) Main building with administrative office, study rooms,

lraining room: . I unit
(b) Tea laboratory with pilot plant for its processing: I unit
(¢) Dormitory and dining rooni: I unit
(d) Garage for farm machinery with workshop: I unit
(e) Garage for vehicles: “ 1 unit
() Farm administrative building with storages and room for laborers: | unit
(g) Green house: 1 unit
(h) Né¢t houses: 5 unils
(i) Manure house: I unit
() Cowshed: I unit
(k) Pumproonv I unit
(1) - Water tanks: 2 unils
(m) Quarters for staff: 10 units
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(2) Construction of irrigation and drainage facilities:
(a) Preparation of trial and démonstration fields: 9.0 ha
(b) Irrigation cquipment: sprinkler 4.0 ha
drip 2.0 ha
hydrant and pipeline 5.0 ha
(3) Supply of farm machinery and vehicles:
(a} Tractors with attachmerits: 3 unils
(b) Tillers: 5 units
(¢) Light weight tillers: 3 units
(d) 4WD wagon-type vehicle: 1 unit
(€) 4WD pick-up: 1 unit
() 4 ton truck: 1 unit
(g} Motorcycles: 5 unils
@ Supply of research and extension materials, and equipment:
(a) Laboratory and observatory equipment: 1
(b) Pilot plant {or tea processing: 1
(¢) Audio-visual equipment for extension works: !
(5 Supply of office equipment:
(?)  Personal computer with prmter : _
(b) Copy machine: ' |
(¢) Generator and air-conditioner: ' _ |
(d) Kitchenware and cquipment: |

4.9 Marketing Facilities
- 4.9.1 Wholesale Market in Pakxong
(1 - Basic Assumption -

& - Size and space of lhe proposed wholesale market is cshmated on the basis of the
following assumptions and also construction cntem of Japan (8T Procedure, Ministry of
' Agncuiﬁum and Ion,s!ry, apan)

o [Assumphon]

D

CIE thc priority arcas such as Upper Chmnp1 and Upper Tapoung arc

developed and the effcctive extension works are implemented in the next five
years, the total vegetable production in a season is ¢stimated to be 3, 000 tons
in maximum; of which about 60% will be traded through the wholesale
market.  The amount is estimated to be about §,800 tons,

On the other hand, about 15% of the total production from other v:lhgcs
“surrounding the priority Schemes, such as X¢ Pian and Tonset, will also be

shipped to the wholesale rarket.  Since it is estimated to be about 650 lons
a season, the tolal amount to be traded in the wholesale market will be about
2,450 tons a season, _

iii) In case the working days in a harvest scason are 60 days, the treated amowt
per working day is estimated at about 40 tons.

[Critcria]

i) The suitable amount to be treated in 1 m? is 40 kg,

i) The aisle space is about 20% of the trading space.
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(2) - Proposed Size and Faciiily

~ Taking the above siluation into consideration, the general plan of the proposed
wholesale market is sct up as Fig. 2.24 and swmmarized as follows:

o hems . Specification No
Working spaces a0 x 20 m of concrete ftoor, platfonm type about S0 cm 2
B _ ___higher than the loading space, steel frame wilh chade. ~
Warchouse 100 ¥ of concrete type 1
Loading spaces _along thé working space, 30 x 10 m of asphalt pavenwent 4
Parking lot i 800 m? of gravel pavément _ N !
Building for office spaces 100 m* for marketing organization H
40 m? for shop selling fann inputs 1
6 rooms of 3 x 4 m for buyers 2

4.9.2 Rice Bank in the Lower Xe Sct and Upper Tay-Un
H Basic Asswnption and Capacity of Rice Mill

The required milling capacity and number of mills are estimated on the basis of the
following assumption and also the availability of rice mills in the local or Thai market.

i) . Annual operation days for ricc mills are estimated to be 120-200 days. The
~daily working hours are 6 hours per day. :
ii) The amount of paddies traded through the rice bank is assumed to be about

50% of total marketed productions. _
iity ~ The capacity of the rice mill which will be set up is S00 kg/hour of output,
: taking into consideration the future increase of the product.

The required rice mill capacity and number of rice mills in cach proposed site are
suminarized as follows:

_ Scheme “ Proposcd Site  — milled rice (ton/year) - Number of Mills -
Lower Xe Set B. Scngvang-gnai 380 1
B. Houakhoua 30 1
B. Scngvang-noi “ 380 1
B. Khonleng 150 1
_____B.Natou_ L 300 - n
Upper Tay-Un B, Chakamlit 750 1

(2) Storage and Drying Yard

_ Storage is inevitable for the original function of the bank and for temporary storing of

“marketable paddics. The drying yard will be used for further drying of the paddies:and

sorting out mixtures (as stone, etc.). The capacity and specification of storages and dry yard
spaces are estimated on the basis of the following assumption. _

i) The maxitaum amount of stored. paddy is estimated on the rainy season
paddy and (he paddy to be marketed is deducted fromil. o
il) Storing duration from collecting to selling is basically set up as one (1)
- month. . . S
iii) - Size of storage is estimated as 1.5-2.0 tons/m® and 1.2 times for open spaces.

iv)  Storage lype to be installed is a concrete type.

v} The yard is used only for temporary (additional) drying and sorting of rice.

vi) - About 20% of paddy brought by the farmers are assumed to be dried at the
yard, . _ '
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vit) The yard is set up as a concrete floor, and may be uscd for other purposcs
such as volleyball and tennis, cte.

The storage floor spaccs for the proposed sites are shown as follows:

R - (unit : m%)
Scheme Proposed Site Storage Space Drying Yard Space

Lower Xe Sct B, Sengvang-gnai 250 200

B. Houakhoua 150 200

B. Sengvang-noi 150 200

B. Khonleng 160 200

B. Nal’wqu 150 200
Upper Tay-Un_* B. Chakamlil 250 200

(3} Oifice

The office building required for the bank should have enough space for routmc work
of managing the bank by clerk, accountant, etc,  The required floor space is about 50 ni’.

4.10  Organizations of Agricultural Support Services, Rural Community
' and O&M Works -

In order to intensify rural communication and O&M works for all the Schemes, 6
organizations are proposed. These organizations coincide with the governmental agenc:cs
concerned and non governmental orgammuons {(NGO) in conducting all the activities and
funclions of agricultural support services, the rural community and O&M works for the scheme
facilities, as shown in Figures 2.25 and 2.26.

The proposed organizations are a fariers’ association, water users’ associations, a
community hall, association, a wholesale marketing board and that of the highland vegetable
trial and demonstration station. ‘The water users' association is divided into two (2)
- associations for irrigation and domestic water supply. :

; Governmental agenc;es concerned are district agricultural and forestry semccs.
* provincial agriculture and forestry services, health services and education services, ministries
- of agriculture and forestry, -cducation and health. APB also plays an important role in the
scheme as & public financing institution.

Out of the 6 proposed organizalions, the agricultural association, water users’
associations and the community hall association are set up voluntarily with the aggressive
participation of villagers. The muin -activilies are of agricultural promotion and extension,
credit and muatual aid.  These are in close coopemuon with the water user's association,
provincial and district authorities concerned, the women's union, APB and NGO, concerning
agricultural extension, credit, water management and mutual aid such as the rice bank and
~mutual fund. = Beneficiaries of the agriculiural association make up a part of the beneficiarics
~of the water users' association. . Both water users’ associations for irrigation and domestic-
water wpply carty out aclwmes of water management, operation and maintenance of each
facitity, in collaboration with the provincial and district AI*Ss (for 1mgahon), the provincial and
* district health services (for donestic water supply), and the women's union (for both activities).
The cominunity hall association conducts the activities of rural community (o improve the
quality of life. The activities work in close cooperation with the provincial and district
authoritics concerned, the women's union and NGOs, with rcspocl to the improvement in
literacy, health and hyglene, and home €CONONTICS.

On the other hand, the wholesale nmketmg board managed by the provincial and
district aUIhOIkIlQS of agriculiure and!or trade, malnly conducts the activitics of marketing and
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distribulion of vegetables produced in the scheme and the platean.  The activities are worked
together with agricultural associations concerning collection, shipping, and marketing. The
highland vegetable trial and demonstration slation operated by the agricultiral and forestry
- services of Champasak pmvmcc mainly carries out extension activities for vegetable prodiiction,
and devclopment of appropriate cultivation techniques for vegetables, in collaboration with
MAF's Depariment of Agriculture and Extension and Hadockeo research station.  The
activilies include on-farm training for farmers and extension staff concerning appropriate
cultivation techniques of vegetables and pest control.

4.11 Devclopnicni Features

Development. fa_cililies in this Study are broadly divided into two (2) categorics, {i)
development facilities of the § priority development. Scheme areas and (i) supporting
development facilities for the § priority development Schemes.

The development facilities of the 5 Schemes are agricultural and rural infrastructures.
The agriculturat infrastructures to be developed are the irrigation and drainage development
Aacilities, including small scale impounding ponds.  Through the accomplishment of the 5
Schemes, ‘irrigation is- achieved in approximately 3,100 ha. Production of commercially
proﬁtable crops such as vegelables, coffec and tea, and staple food such as upland crops and
rice can be expected to increase drastically. The main facilities of the 5 Schemes are of
concrete weits at four sites, small scale impounding ponds at eight sites, main and secondary

canals of about 66 km and a main drainage system of about 12 km.

" Rural infrastructures to be developmeat are a domestic water supply system, village
roads, school and a village community hall.  Beaneficiaries of these rural infrastructure
developments are estimated to be about 12,000 people of 25 villages.  Infrastructure
development consists of a domestic water supply systesn of 85 km, improved and new village
roads of about 35 km, 25 primary schools and 25 village community halls.

The supporting development facilities are a hlghland vegetable trial and demonstration
station, a vegetable wholesale marketing facility, post-harvest facilities (rice bank) and
extension facilities.

A highland ‘vegetable trial and demonstration station is to be constructed in the
irrigation block of the Upper Champi Scheime arca.. The station area is 50 ha. A vegetable
wholesale marketing facility is provided in Pakxong town to influence vegetable trading in and
around the Scheme areas. . Posl-harvest facilities are also provided in 5 villages of the Lower
Xe Set Scheme arca and one (1) village of the Upper Tay-Un Scheme aréa’ through the
establishment of a rice bank.

The detaited features of scheme facilitics are shown in Tables 2.7 (1/8) to 2.7 (8/8),
and the general layout of the facilitics are illustrated in Figures 2.27 t0 2.3 1.
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5. ENVIRONMENTAI ASSESSMENT |
5.1  Environmental Assessment of Agricultural and Rural Development

Land use planning, the first step in sustaidable land: management, will take
considerable time to be used as a planning tool tinder present conditions of human resource
devetopment in the project areas.  Hence, it is not a recommendation that can be immediately
implemented.  Nevertheless it is important fo make a beginning. T can be gradually
developed depending on avatlable resources.

Environmenlal impact assessment is another very useful tool in resource management.

An attempt to predict environinental impacts at an carly 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 (pcople who might be affected), economic impacts (financial

losses that might occur directly or indirectly). and ecological impacts (environmental effects).
- Hence it is important to assess the adverse and beneficial impacts.

5.2 Environmcnlal Management

Environmental management concerns the attainment of sustainable growth using
-appropriate policies and incentives. However, translation of policy to success in the fiekd
often falls far short of expectations in the Lao PDR due to a number of reasons.  While some
are of a technical nature, many are institulional.  These include institutional weaknesses,
farmer doubts about new technology, markel imbalances, population pressure, and resource
tenure arrangeinents.

_ Village communities are at the present time, called upon to play increasingly important
roles in the management of their- own resources.  But the most fundamental resource
management challenge is comnercialization and the growing compelition with incompatible
patterns of resource exploilation. ~ These however, need resolution ‘at national level. The
conservation aspects discussed below are conumon to all Schemes.  An exception perhaps is
the cabbage cultivation in the Upper Tapoung. :

5.2.1 Soil and Water Conservation

Soil and water conservation constitutes an-important area of resource management
methodologiés can be broadly grouped into two; agtonomic’ methods and mechanical or
engincering methods.  Usually a combinatton of mcthods is the likely choice, as different
stages of crop growth and different physical conditions require different approaches.

Lowlands being atluvial plains and usually cultivated in paddy, are not so much
crosion-prone. The bunds that are an essential part of lowland paddy, are generally an
insurance against soil movement unless during floeds. Lowland paddy is the proposed crop
for the Upper Tay-Un where the topography is flat to onc of mild gradients.  Upland soils
- have a diverse occurrence -- undulating, as in Xe Set to steep slopes as in parts of the Upper
Champi and Upper Kapheu -- and when opened up are exposed to crosion.

(1) © Mechanical Measures

On mild gradients , as a precantionary measure, certain soil conservation measures are
proposcd as in the Upper Tapoung Scheme. A priority is that all land preparation be done on
the contour, as this will encourage 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
10-20 m, while at the same time, provision should be made for the diversion of excess rainfall

~ through interception and diversion ditches as cabbage like most other vegetables cequire good
drainage. In the alternative, if soil improvement is also considered, contour bunds can be
steengthiened by planting hedgerows of  leguminous shirubs.
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For upland crops that are grown on- gradicats upto 30 pet cent or more,  soil
conservation measures will take a dilferent perspective. — Such tands are found in the Upper
Champi and Upper Kapheu . Schemes.  The draing will be at shorter intervals and if ranofl is
a problem, the drains will have a mild slope.  If‘this way, water can be led into a natural
drainage way and removed at non-erosive velocities.

In the Lower Xe Set, where gradients are mild, contour bunds at intervals ;icpending
on crops grown will also be used on the same basis as above. I the Upper Cg)ampi'and
Upper Kapheu, where slopes are steeper, bunds will be at still closer intervals and may be
combined with drains at a mild grade to remove excess water if ficld conditions so deémand.
Mechanical measures must be supplemented by agronomic methods.

(2) Cultura! Measures

In an immature plantation, at the time of establishment, a minimal soil cover will be
present. The exposed soil will therefore be susceptible to erosion. A way of minimizing soil
loss will be by establishing a leguminous cover crop even before planting the coffee. - This
acls as a live mwich, The concept of cover cropping has been successful in plantation
agriculture - of rubber, coconut and oil paln.  Some tropical varieties of COVEr Crops are
Pueraria, Desmodium, Centrosema and Psophocarpus.. Most leguminous cover crops grow
profusely and produce a large volume of feaf and herbaceous stem which cohiribute very .
substantial amounts of organic matter under tropical farming systems.  There are also many
other benefits of cover crops that contribule to improving the physical, biological and chemical
properties of soils. Some of these are improving nitrogen, lowering soil temperature,
buffering pil and preventing weed growth. '

It has often been said that the coffee yield in the Bolovens has suffered from moisture
stress.  While this is correct, it is also quite clear that coffee lands are not being properly
maintained in an agronomic sensc. = This sneans that there is also a nutricat loss along with a
soil loss where crosion is the main issue. The question is whether the yicld decline can be
arrested. by improving management.  This means: improving infiltration and reducing
unoff; improving soil organic matter; improving shade level; improving tre¢ management;
improving soil nuirient status; and using virieties of coffec appropriate to each agro-climatic
zone and restricling planting to frost-free areas. :

Often shrubs are used to effect soil conservation by planting as hedges on the contour.
Plants such as Seshaiia spp., Crotalaria  spp., Albizzia  sp. and Flemingia congesia are
also leguminous.  The lopping of these shrubs can also be used as green manure and as thatch.
for mulching. Strip ¢ropping is another possible practice, where strips of grass on the
contour alternate with vegetable beds. '

3 Mulching

Mulching is a practice that has a large range of beaefits in crop production. It has
certain disadvantages too, such as difficulty in obtaining large quantities of materials and the
attraction to termites. These however, can be overcome and the advantages of mulching
outweigh the disadvantages. :

Live mulching is possible in a number of crops.  For example, Nigerian work has
shown that the yield of maize was higher in live mulch plots than in bare filled or untilied plots.
Weed growth was eight times more in tilled unweeded plots than in the live mulch plots of
Desmodium  and Psophocarpus.  Another very significant observation had been the high
incidence of earthworms in the live imulch plots than in the unmulched plots. ~ Very desirable
farining characteristics indeed. '
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{4) Alley Cropping

_ - Alley cropping or avenue cropping 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 tiee specics planted on the contour at convenient intervals.  Some useful tree species
are Leucaena, Gliiicidia, Albizzia and Calliandra . Leguminous species will have the added
benefit of nitrogen supply. At the beginning of the season, trees are lopped and the lopping
are used ta mulch the inter-row space.  Woady portions can be used for firewood.

Crops are grown in the space between the avenues.  The addition . of nitrogen and
other nutrients to the crops will take place (hrough the mulched lopping; released when the
mulch decays. The avenues of trees also act as windbreaks and bring abouf favorable
microclimatic effects on crops.  The slope may finally assume a terraced shape after sone
years of cultivation.

(5) Cover Crops

Cultivated plots, where particularly widely spaced crops, ‘such as. maize, tobacco,.
groundnut, coffee, tea “and fiuvit trees are grown, are very susceptible to erosion soon after
crop establishment as the soil is exposed to rain.  This drawback can to a great extent be
minimized in some crops such as coffee and fruits by growing cover crops or by adopting
mixed cropping.

(6} Tillage

Tillage in tropical agriculiure is another factor that can have a degrading effect on soils
when carried out at extreme soil moisture levels, and hence on productivity. . Ploughing and
‘cultivating during extremes of $oil moisture bring about destruction of soil structure.  These
should be addressed in future rescarch programs.

{N Incentive Subsidy

As an incentive lo have the soil resource conserved, it is proposed that the
government considers  granting of a soil and water conservation subsidy to coffee fariners to
- provide measures for erosion contro! on their farms.  Coffec is selecied 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
continuc to come to the Lao farmers.  For example, newly established coffee just planted on
flat land or mild gradients; will benefit with cover crops but mature coffee under shade will not
have luxuriant covers and will require some mechanical measures also.

5.2.2 Sustainable Agriculture
(1)  Plant Nutrient Supply

The maintenance of soil fertility in cropped land, often by the addition of
supplemental plant nutrients in the form of fertilizers and manure, are basic requirements of
~present day agriculture, expected to produce food and other products in sefficient quantities to
- keep pace with growing populations.  Manure are available in rural arcas from livestock and
~plant parts, often in targe quantities, but not put to good use. * Productivity is reported to be on-
- the decline in the Boloven Plateau and ways and mcans are urgently needed to remedy the
situation.

With extensive commercial livestock rearing 'by almost all househalds, it should be
possible to bring aboutl managenient systems that atlow for collection of unutilized waste for-
famiuse. This possibility should be éxamined in the demonstration farms.

The use of green imanure is a method of organically supplying plant nutrients to both

lowland and upland agriculture.  Large amounts can be oblained from outside the farms.
Farm boundaries can also be utilized to grow green  manure trees. '
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Rice straw is another organic source of nutrients, being particularly a good source
of carboh, nitrogen, polassim and silicon. It can be used in the rice cropping systems, Ina
long-term experiment on a Sri Lankan farmer's field, straw applied treatments recciving about
30 kg N/ha less than the normal recommended dosage, and no polassium fertilizer, have given
equivalent or higher grain yiclds than tréatments receiving the full dose of inorganic fertilizer.
Straw under Sri Lankan conditions has around 0.6 per cent nitrogen and 1.6 per cent potassivin,

(2) Integrated Farming Systems

The integration of crop and livestock farming systems is an ideal situation to be
maintained in tropical agriculture,  Animal waste provides large amounts of plant nutrients.
Urine contains as much as 50 per cent  of the value of the waste containing as much as {wo-
thirds of the nitrogen and four-filths of the potassium. ~ If livestock 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 rammnied earthen floor will prevent too much losses of
nuiricnts.  Bedding of paddy straw or grass will absorb much of the urine and when 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 [rom the housing every 3-4 days.

~ Similarly, if poultry is reared on the deep litter system, the lilter can be used in the
field about once cvery 12-18 months.  Fresh poultry fitter may contain over 3 per cent
nitrogen and 2 per cent potassium and many trace elements.

(3) Multipurpose Trees and Shrubs

There are many opportunities of growing trees and shrubs of utility value. * Tree crop
culture also (its in well with fand rchabilitation programs.  Many ecological benefits can also
be expected..  When grown eon paddy field bunds and on boundary fences, trees and shrubs
will provide regular lopping for green manuring and mulching. A steady supply of round
poles, sticks, fodder, firewood and timber are other benefits that are possible.

{4) Agrochcniic‘af Use

, As the problem of agrochemical use is one of toxic pesticides in cabbage culiivation in -
the Upper Tapoung, two recommendations are made:  firstly, extension staff should educate
themselves and then train farmers in correct pesticide use; of the dangers to theniselves and to
the community,  including those who consume the harvested produce.  Since most rural |
people depend on the natural waterbodies for domestic water supply, the community in a larger
arca can bé affected if water sources get polluted.  Secondly, goverament should enforce
pesticide regulations if legislation has been already enacted.  lllegal entry can also be checked
at the point of sale, usually the retail store, ' -

Water anaylsis of suspected aquatic bodies is suggested, eg. H. Tapoung below the
drainage basin where cabbage is grown. This is not locally possible but some mechanism
may have (o be worked out with the Mckong Conunission as oaly its work program, possesses
the capabilily to undertake testing for pesticides. '

If conclusively proved, - strict controls are reconuncnded and a program to be
implemented as follows: (a) conduct a shot training for exXtension staff, including village
level workers, (b) survey fanmers using the banned chemicals and confiscate stocks,
.{¢) undertake an education program for the farmers of the affected drainage basin, {d) identify’
dealers having the chemicals and confiscate stocks, {e) safely dispose confiscated stocks, and
(f) survey border points into the country and educate customs staff on correct identification
procedure and follow up action. ‘

At this point of lime, it does seem possible to recommend integrated pest

management (IPM) as a management requircment as the instilutional capacity cannot cope with
‘the demands of the subject.”  However, the immense possibilitics of 1PM are recorded here for
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likely adoption at a future date.  IPM can be defined as "a system that refics ‘on a varicty of
approaches for controlling pests, including physical, biological, genctic and cultural methods as
well as pesticides. R relies on thie concept of an economic theeshold of pest population densily
or crop damage, below which the cost to control a pest is greater than the benefit of doing so.
In agriculiure IPM components include efforis to breed crops resistant to pests and discases,
use of cover crops for weed control, timing of planting, crop rofation, and introduction of
predators and parasites.”

An IPM program can reduce pesticide usc, cost of production, | health hazards to
humans and animals and promote multiplication of natural predators and parasites.  Pest
resistance can occur from the repeated use of chemicals in: high doses when pests initially
acquirc tolerance levels. Pests then become resistant and can withstand very high doses.
Control using a single or group of pesticides become impossible and still more toxic chemicals
are then used.  The vicious cycle continues.

{5) Control of Slash-and-burn Cultivation

One of the objectives of providing irrigation water is to encourage seitled farming
systems and discourage shifting cultivation.  Hence the potential land for shifting cultivation
in all Schemes is being converted into arable land.  The total areas is estimated at 2,560 ha
within the priority Scheme arcas.  Beside, about 630 ha in the homer Xe Set Scheme area,
. 320 ha in the Upper Tapoung Scheine area would be used for other than slash-and-burn
cultivation such as reforestation and coffec plantation.  Apart from shifting culiivation, these
land categorics are used by people for grazing their cattle and also to obtain firewood and minor
forest produce.

| 5.2.3 Catchments

It is proposed that each catchinent be studied during the implementation phase to
determine the intensity of human use and degradation.  Hence the study will be socioe
conomic as well as ecological.  Some components for a sociocconomic and [ESOUICES Survey.
are as follows:

SOCio ¢conomic survey
_ demographic data;
- occupational data;
- degree of dependcncc on the fand and its resources;

. TESOUICES Survey
- types, extent and quality of natural vegelation;
- nature and extent of gallery forest;
- types, extenl and quality of planted forests;
- species of wildlife and diversity;
- subsistence/commercial dependence on non- hmber forest produice;
- agricultural activities, including shifting cultivation;
- other resources, eg. minerals, cultural and aesthetic;
- hydro-meteorological data; and,
- boundary identification and marking.

It is proposed that all catchments be maintained in as good -a conserved state as
possible depending on the level of current human use.  Catchment managenient plans should
be prepared on the basis of the survey results. '

(n River Bank Protected Arcas

As an interim urgent measure it is proposed that both banks of all rivers and streams
in the Project arcas be declared protected to an agrecd distance from cach bank. - This can vary
according to the width of the river or stteam. -The banks of the H. Tapoung and H.Tay-Un
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and H.Thon do not naturally support forcst vegetation.. These have a vegelation of grasses.
A large part of the headwalers of the H. Xe Set lie in the flat Pakxong wetlands.  These
should be preserved in the  same state as the original natural vegetation.

The following steps are proposed in a simple model: ‘

i. decide on the river /stream and arca of bank, and the width of each
reservation to be allocated to each family;

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

iii. determine the range of species to be grown;

iv. prepate contraclual agreement;

v. . provide free plants and advice; _

vi. permit some intercropping with food plants during the first few years,
depending on gradient, and with proper advice on culiivation practices;

vii. utilize the concept of mulching as mmuch as possible,

viii.-  use contour drains where gradients require such;

1X. enlist support of district forestry services to raise required planis; and,

X. provide food aid and free fertilizer to participants as incentives if the project
can be linked to a donor, may be even a private volunlary organization
(PVO).

{2) Pakxong Wetlands

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

In the Master Plan Study, the recommiendation has been made for the conservation of
this entirc area above the 1,200 m contour -- an area of over 400 km?. - This same
recommendation is made for the Xe Set and Tapoung catchiments as well.  In the latter case the
arca is only 4 km? and all of it lies in the Pakxong wettands.  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.

Itis recommended that all these hills be reforested as they are ‘an integral part of the wetland |
landscape. - . :

5.2.4 Forests

There is only limited opportunity for forest conservation. In the Upper Tapoung,
there is very little forest, being less than 10 per cent and the largest extent of 30 per cent is in
the Lower Xe Set.  Actually these areas are made up of small fragmented patches of varying
quality. - As the bush land is to be converted into agriculture, there is no land available for
reforestation.  However, in the Lower Xe Set there is a subslantial arca made up of soils and
land forms not quite suitable for agriculiure and this land area, although found in scattered
extents, cai be converted into forms of forestry. Therefore, at least for ecological reasons,
these remaining forest patches should be protected and preserved.

Vitlage administrations should also make it a point to make a meaningful contribution
to the national tree planting day by undertaking projects to increase lhe amouat of tiee cover in
each village. It is not possible at this stage to specify exact land areas or identify specific
locations for this work.  There are many abandoned arcas in a village that'can be used for this
purpose.  Planting for firewood need is another useful tong-tenn planning exercise.
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While all larger watercourses bordering and flowing through the schemes require
protection of the river bank and its legal status as a protected area, the following requirc
reforestation of the gallery forest:

- H. Champi partly on the left bank;

- H. Kapheu on the right bank and H. Houn on the left bank; and,

- H. Xe Set on the right bank and H. Lanan on the left bank;

- H. Tapoung, H.Tay-Un and H.Thon do not flow through natural forest
vegelation.

Lawer Xe Set has a large area of discontinuous land, amounting to 633 ha in fand
capabitity class 1l. These soils which are basaltic and District Nitosols, have severe
limitations in crop growth, thereby restricting the possible range of crops and also requiring
special conservation practices if agriculture is to be practiced.  Similar land classes are found
in other scheme areas also, but in lesser extents.  There is also land class IV, in other scheme
areas, which has even more limitations than land class 111, and therefore further limits crop
production.  It'is recommended that these lands be put into forestry.  Some of it can be in
conmercial timber production on a participatory basis, and also part set aside for firewood
production. Manragement ¢dn be vader the direction of onc of the village forestry schemes.

5.2.5 Wildlife

In the absence of exténsive forest habitats, wildlife does not have much chance to get
established.  Hence, diversity of wildlife is low, being only the smaller types.  Besides, wilh
mwich land opened up for cullivation, the presence of wildlife will be a problem to successful
cultivation.  Even at present with scaltered forest patches, wikd boar cause a fair amount of
crop damage. Only the smaller animal species can have a chance lo survive.  Some bird
specics, including migrants will use the wetland habitats, particularly acound Pakxong.  The
small weirs across the rivers will nol cause serious itnpacts to fish movement upstceam as river
morphology docs not anyway permit such movement. Fishing in the rivers is not a
substantial economic activity.

§.2.6 Water Qualily '

o On the basis of available water quality data from the Phase IH Study, surface river
flow in the rivers tested, are withont major drawbacks. Proposals have been made in the
“discussion on Sustainable Agriculture in section 5.2.2 (4), in relation to agrochemical use and
possible residues in aquatic systems.  Itis not cxpected that fertitizer will in the near future be
“used to such extents that excesses will cause eutrophication.  However, a monitoring program
can give indicalions of changing water quality.

Parameters (o be concerned about in a future monitoring program are plant nutrient
levels - nitrogen and phosphorus, pesticide levels and surveys of fish in rivers and regulation
ponds to determine beneficial species in respect to feeding on mosquito larvac. '

5.2.7 Environmental Health

Components of a malaria management plan will involve local conununitics and may
include the following: :

- prefiminary survey of vector distribution;

- vector contro} by chemical and biotogical means; -
- preliminary clinical survey of suspected people;

- Irgatiment of carriers;

- survey  for vector introduction;

- proper design of irrigation network;
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- correct water transfer; _

© - involvement of water users' associations;
- ‘roltine spraying; and,
- community education.

Communicable diseases such as gastrointestinal diseases are caused by contaminated
food and water, and unsanitary conditions. Such diseases may be- grouped as follows:
Water-borne (cholera and typhoid), water-washed (diarshea and eye problems), water-based
(worm infestations), water-related (malaria) and water-dispersed (some ancbic diseases).
These can be controlled by the provision of potable water and sanitary disposal of sewage and
wasfe. Tuberculosis control lies in good housing and sanitation and effective treatment of
carriers.

5.2.8 Mitigation of Conslruction Impacts

Construction work during project implementation in each Scheme will consist of
* regulation pond(s), dam(s), intake weir(s), access roads, canals, buildings, roads, water tanks
and pipelines. The larger earthwork will be in the construction of regulation ponds, intake
weirs, roads and canals. These activitics will generate localized environmental problems
through the necessity for borrow areas, earth transpott, 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 coliects where the
malaria mosquito can breed. ' :

- Work may generally be confined to the dry scason as working during rains is difficult,
Dust on the roads passing through villages can be minimized by a finc spray of water using a
bowser attachment. Damage caused (o roads during construction should be repaired without
delay by the contractors.  Keeping machinery in good working order will keep noise levels
down. :

Then a series of degrading sequences take place over time.  Two of these are, the
croding processes; and mosquito breeding in pits and the spread of maluia.  As far as
possible, areas should be restored at least to the point where degradation can be minimized. A
series of actions can be laken towards restoration, one of which could be fish culture if soil-
conditions permit, i ' ‘

On completion of excavation, the exposed surface should be leveled off to eliminate
pits that might otherwise collect water and allow mosquito breeding.  Erosion of this arca’
should not cause sedimentation of nearby ficlds if there are any. A quick growing creeper
such as Puerwia  ¢an be grown although it may be somewhat difficult to have it established.
The creeper is leguminous and spreads rapidly.

5.2.9 Institutional Aspeets

There is no separate institution for environmental affairs. ~As almost all development
activity concerns the soil, water and natural vegclation, forestry, agriculture and irrigation
institutions have to focus attention on ~ cnvironmental protection and management.

5.2.10 Monitoring

As environmental changes relating to natural resources are good indicators of resource
quality, regular monitoring will be a useful imanagement tool.  Monitoring can be done during
both construction and operation phases of a project. - It provides a means of assessing the
effectiveness of mitigating measures if any have been adopted and is a mechanism that allows
management to be advised about changing teends in enviconmental quality.
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For the present time, it is recommended that onty limited water quality analysis be
carried out in view of the bascline data avaitable from the ficld studies already conducted and
the logistic difficullics encountered.  Conductivity, suspended solids, nitrate and nitrite
nitrogen, phosphate, and iron  analysis can be carried out on an annual basis.  As more land
is being brought under cultivation and better practices like increased fertilization is
recorumended, it will be useful to be aware of the moverient of plant nutrients, mainly nitrogen
and phosphorous as eutrophication of waterbadies is a possibility.  To the range of parameters
pesticide analysis in the H. Tapoung basin should be added and has to be done with the
assistance of the Mekong Cominission.
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6.  ESTIMATION OF CONSTRUCTION COSTS
6.1 Basic Conditions of Cost Estimation

Construction costs are cstimated at the price level of December 1995 taking into
consideration the inciease in costs of labor, construction materials and equipment, the current
price estimation methed, teader method, local contractors' work capacities, clc.

In the Study, consinuction costs are estimated with the conditions of the international
competitive bidding (ICB), and on the following conditions and assumptions.

i) Proportion between local and foreign currencies are assumed as: local portion:
foreign portion = 3:7. Local portions of costs consists of labor costs, material costs
of timber, gravel, sand and stone, and the remaining covered by forcign costs.

i) Construction materials are assumed to be transported from Pakxe to the respective
Scheme sites, and the transportation costs are estimated broadly to be divided into five
price steps, area by area.

tii) The working ratio and work capabilities of equipment are estimated based on the
present prevailing conditions in the Study area.

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

v} Physical contingeiicy is assumed as 10% of the direct construction costs.

vi) - Qverheads and profits of contractors are assumed as 15% of the direct construction
costs.

vit) Engincering costs are assumed as 10% of the sum of the direct construction cost and

. physical contingency. :
“viii) Exchange rate is applied as follows; US$1.0 = Kip 920.

6.2 Construction Cost of Each Scheme
6.2.1 Construction Cost

‘Direct construction cost of each Schene is summarized below.  Total  construction
costs, including physical contingencies, administration and engineering costs are estimated at
aboul US$39.7 million for the 5 Schemes.  The detailed costs are shown ja Table 2,7.

" Construction Costs of the Five Schemes '
‘ . (USS 1,000)

i Descriplion _EC LC _ Total
1 Direct Construction Cost 21,021 - 9,009 30,030
2 Land Acquisition T 14
3 Engincering Seqvices 2,102 900 3,002
4 Purchasing Cost of O&M Equipment 260 260
5 Highland Vegetable Trial & Demonstration Station 1,320 304 1,624
6 Marketing Facilities 777 S205 . 982
7 Physical Contingencies 12,102 900 3,002

o GrandTotal

28282 11,332 39,614

The cost of the each Scheme is shown below:
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Construction Cost of the Upper Champi Scherses’

(US$ 1,000)

S Descnpnon L.C t..C Total
1 Agriéulsural& Rural Infrastructure Dircct 4,456 1,911 6,367
Construction Cost
2 Land Acquisition 0 4 4
3 Engincering Services 446 191 637
4 Purchasing Cost of O&M Bquipment 168 S 240
5 Physical Contingencies 446 191 637
) _ Grand Total 3516 2,369 7885
Construction Cost of the Uppei Tapoung Schemes
N o L _(UsSs 1,000
Description o E.C B L.C Total
1 Agricultural & Rural Infrastructure Direct 2,108 204 3,012
Construction Cosl
2 Land Acquisition 12 5 17
3 Engincering Scrvices 211 20 301
4 Purchasing Cost of O&M Lqulpmenl 48 0 48
5 Physmal_gommgenmes .21 .9 301
Grand Total 2,500 1,088 3679
Construction Cost of the Upper Kapheu Schees
i - (US$ 1,000)
- Descrigtion r¢c . LC  Total
1 Agmultural & Rural Infrastructure. Direet 4,332 1,858 6,190
Construction Cost
2 Land Acquisition 0 4 4
. 3 Engincering Secvices 433 186 619
4 Purchasing Cost of O&M I.qulpmcnl : 288 0 288
_5 Physical Contingencies ‘ L 433 186 . 619
e GendTotal 5486 223 3720
~ Construction Cost of the Lower Xe Set Schemes
,,,,,, e _(Us§ 1,600}
o Descripion.~ L.C L..C Total
1 Agri'cuhural & Rural Infrastructure Direct 7.962 1414 11,376
Construction Cost :
2 Land Acquisition 0 "4 .4
3 Engincering Scrvices ‘ 796 341 1,138
4 Purchasing Cost of O&M Equipient 288 0 288
_5 Physical Contingencies 796 341 1,138
Grand Total 9,842 4,101 13,943
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Cons!ruélion Cost of the Upper Tay - Un Schemes

e - o tUSS Loony
Dr.,scnpllon . FkCc LC Total
I Agricolural & Rurat Infrastructure Direct 2,158 927 3,085
Consteuction Cost
2 Land Acquisition 0 1 1
3 Engiaeering Services 216 93 309
4 Purchasing Cost of O&M Equipment 96 0 96
5 Physical Contingencics _ 216 93 0
_Grand Total 2,686 1,114 3,800

6.2.2 O&M Cost

O&M costs consist of administration expenses and mainténance costs for irrigation
and domestic water supply facilities.  The administrative expenses estimated at US$34,000 an
year is based on the structural conditions of the Q&M offices.  The cost mainly consists of the
salaries of O&M staff, operation costs such as fuel cost of vehicles and equipment and office
expenses. On the other hand, mainlenance cost of the facilities is estimated to assume 1% of the
direct construction cost.  Total O&M cast is estimated al about US$257,000/a year.

6.2.3 Replacement Cost

O&M equipment is’ cstimated at US$280 million based on the quantitics of
construction facilitics in each Scheme.  Other equipments such as a vehicle, a motor cycle and
aradio system, etc. are selected for the operation of the O&M office.  'The purchasing cost of
these O&M equipment are estimated at US$960,000.

6.3 Cost of Highland Vegelable Trial anﬂ Demonstration Station

The highland vegetable tial and demonstration station has ‘extension facilities as
described in section 4.8 of the report. - The construction cost including the cost of laboratory-
equipment is estimated at US$1,624,000. ° The cosls of these facilities and equipment are
broadly divided into two (2) groups, (i) buildings and 1rr1gahon and drainage facilitics, and (i)
procurement of farm machinery, vehicles, extension ‘malerials and office equipment. -
Construction costs of buildings and irrigation and drainage facilities are estimated at about .
US$1,050,000, and the procurement ¢osts of machinery, equlpmem ete. are estimated al about
US$574,000.

6.4 Cost of Marketing Vacilities

Marketing facitities are planned to provide a wholesale market and rice banks " The
costs are also for the construction of buildings, a parking lot and loading spaces, and for the
- procuremient of rice mill equipments,  Total construction costs including purchasing costs of
the rice mill, etc. are estimated at' US$982,000. The construclion costs are estimated at
US$327,000 for wholesale marketing facilities and US$655,000 for rice banks. The
purchasing cost of ¢éach rice mill is estimated at about US$39,817 for the 6 proposed villages.
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7. IMPLEMENTATION PROGRAM
7.1 Implementation Prograni
7.1.1 Construction Works

Construction of civil works in cach Scheme is broadly divided into four {4} categories.
These are agricultural and rural infrastructures, highland vegetable trial and demonstration
station of agricultural extension facility and marketing facilities.  Civil works of agricultural
infrastructure is further divided into main irrigation and drainage facilities and on-farmi
development facilities as shown below.

(1)

(i) -

(iii)

Main Irvigation and Drainage Facilities -

- Diversion weir/dam and reservoir and intake structures
- Main and secondary canals with related stnictures
Regulation/farm ponds

Main and secoridary drains and related structures
Inspection/farm roads

The number of diversion weirs, dams and farm ponds, and the length of
main and secondary canals are shown in the table of salierit features of each
Scheme.  Earth work of main and sccondary canals in each Scheme is
cstimated at about 550 m’ to 3,700 m’ as excdvation and 630 m’ 1o
14,500 m" as embankment. Block concrete linings dre estimated as 260 m'*
10 5,700 m*.  As for the concrete work of related stnictures, it is cstimated
as 7,100 ¥ to 45,400 m’. Excavation works of mwin and secondary
drains are estimated as 490 m’ to 16,500 n', :

On-fanm Development Facilities

- Tertiary and ficld canals with related structures

- ‘Fertiary and ficld drains with related structures

- Farm road to be provided along the tertiary canal _

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

© Canal density of on-farm development is baSically estimated as 20 nvha at the

tertiary canal level. * Earlh works of the canal in each Scheme are estimated

~ at about 150 m* to 1,800 m* as excavation and about 640 m’ to 8,000 m’ as

embankment. Excavation works of tertiary drain are estimated as 360 m* to
4,500 m". :

Rural Infrastructure

- Vilage roads

- Domestic water supplies
- Communication halls

- Schools

Road lengths of both gienetration macadam pavement and gravel pavement in
cach Scheme vary from 0.0 kmto 13.0 km.  As for domestic water supplies,
the numbers of distribution tanks, filter tanks, communal taps are shown in
the sununary tables of cach Scheme.  The lotal lengths of pipe installations
are estimated as 0.8 km to 39.7 km.  Two (2) types of schools, class-Ill
and class-V primary schools are required with floor arcas of 168 m’ and 336
ne, respectively. . The numbers of primary schools vary from (wo (2) to
seven (7). Three (32)-typcs of village community halls are proposed with
floor areas of 168 n¥, 252 m? and 336 w?, respectively. Some Schemes
will have a minimom of three (3) commmunity halls while the maximom
number will be eight (8) in one of the Schemes. :
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(@iv) | Agﬁcultuml Extension Facilitics
- Highland vegetable trial and demonstration station

An office, quasters, a dormitory and a research laboratory of six timber
buildings are planned. The arca is estimated as 2,500 m’, and land
consolidation is planaed in the triat and demonstration farm of 50 ha.

(v) Marketing Facilitics

- Wholesale marketing Facilities
- Rice bank facilitics

Building areas of offices are estimated as 510'm?, and the asphalt pavement
atea for loading space, parking lot, etc. is estimated as 120 m’. '

" 7.1.2 Construction Time Schedule

Construction is scheduled to take place for over five ycars on the assumption of
international competitive tender of contractors and consultants, * mechanized construction
method and phasing of construction stage. The schedule is shown in Figure 2.32.
Construction of irrigation and drairiage facililies are scheduled to take place for a maximum of
2 years; and the construction period of rural infrastructure for a maximum of 20 nionths.
Construction period of the hightand vegetable trial and demonstration station and marketing
facilities are respectively 11 months and 7 months.  The temporary work of diversion weirs
and dams will be executed, thereby half closing or diverting river courses. -

7.2 Organization' of the Project Implementation

An organization, namely the Boloven Agricultural and Rural Development Authority

is proposed to implement the construction work of the five priority Schemes. After which all

“the facilities will be handed over to thé provincial government concerned.. After the

construction, the authority is concluded and the responsibility of O&M works is also handed
over to the provincial govermment.

The authority will consist of three (3) departments. These are the treasury,
constiuclion and extension departments, and are managed by a committee headed by the
‘director of the authority. Representatives of farmers' associaions and water users’
“associations will act as for the management as committec members and will participate in the
discussions and decisions of the authosity,  Figures 2.33 shows the organization chart of the
authorily. .

7.3 Participatory Planing and Management of 'Béncficiaric's Farmers

Each Scheme is implemented in consultation with village leaders and/or beneficiaries
and the local government agencies concerned, to take into consideration the beneficiaries'
opinions.  Development of rural community is also consulted through the public consultation
during the implementation.  The public consultation is conducted and managed by the Boloven
agricultural and rurat development authority.

The public consultation aims to have the beneficiarics understand the development

concept and the plan, o promote their voluntary participation to the Scheme implementation,
and increase communication on the development between them and the governient.
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The public consultation has been conducted during (his Study, and furthermore,
continued during the detailted designing of the implementation as shown in Figures 2.34 t02.35.
Targets of the public consultation is_broadly divided into two (2) groups, (i) beneficiaries
including the village leader and (ii) local agencies concerned including village chicfs. -Training
programs on the implementation of on-farm development and agricultural and rural extensions
are also conducied for beneficiaries and the local govemment after public consultation.
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'PROJECT IMPACT AND EVALUATION

Project lmphcls

“Agricultural Impacts

The following agricultural impacts can be expected in the future.

Upper Champi Scheme

Substaitial increase of coffec and tea production.  The expected amount is
750 tons and 120 tons, respectively, five times the present production of coffee
and three times the présent production of tea.

Highland vegetables and some upland crops are newly introduced and produced.
The expected productions are 2,200 tons and 330 tons, respectively.

The project works as well as the stabilized increase in production (by the
modernized farming systern suppoited by improved agricultural services) would
bring a high demonstration effcct to the adjacent ateas.

The estimated area for control of the slash-and-burn cultivation is about 240 ha.

Upper Tapoung Scheme

The present grassland, most of which is utilized for an agricultural purpose, will

be converted to a new agncultural fand and produce 1,600 tons and 240 tons of

vegelables and upland ctops, fespectively.

The cabbage area which is outside the Scheme arca, and cultivated under the

slash-and-burn cultivation system will be reduced drasltcaliy _
The area will be the nuclear model scheme for the extenston of the permanent

cropping system, with the development of highland végetables under the

modemized farming system. '
The area converted from the slash-and-burn cultivation to the permaneal ciopping

syslem is estimated as 100 ha.  Moreover, outside the area, about 320 ha of a

slash-and-burn lands would be converted to coffee and other pc:manem systems.

Upper Kapheu Scheme

About 700 ha of land composed of bush, upl&nd rice and secondary fores{s
which are moslly under the slash-and-burn culiivation systen at present, will be
converted to permanent cropping ficlds for coffee and fowland rice, R
The project works as well as the stabilized increase in - production by the
modernized farming system (supported by improved agncultural services) would
bring a high demonsteation effect lo the adjacent areas.

The expected crop production is 1,350 tons or 8 times of that of the present.
About 400 tons of lowland rice will be newly produced.

The area converted from the slash-and-burn system is estimated as 6380 ha.

Lower Xe Set Scheme

The expected increments of crop produclions arc 4,500 tons of- p'lddl<.6 and
1,500 tons of upland crops under the stabilized ﬁrmmg system with irrigation
dewclopment

- More than 1,000 ha of bushlands, grasslands, secondary forests and upland rice

fields under the slash-and-burn system will be converted 1o a permanent cropping

- field.
" The project works as well as the stabilized increase in production {especially by

the lowland rice fields) would be a high demonstration effect to the adjacent areas,
and improve the staple food supply as well,

The area converted from slash-and-bum system is estimated as 1,150 ha
Besides, outside the area, abouvt 630 ha would be used for reforestation.
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) Upper Tay-Un Scheme

- The project works as wel as the stabilized increase in production (especially. by
the lowland rice fields) would be a high demonstration effect to the adjacent areas,
improve the staple food supply as well. - ,

- The newly opened lowland rice ficlds would be distributed to the farmers who
have none at present.  Moreover same immigrants would be provided with some
of the new lowland rice fields as well.

- About 390 ha of slash-and-buin area would be converted to the permanent
cropping systen.

8.1.2 Rural Development I_mpﬁct

Agricuitural development will achieve its larget through direct measures for increasing
production and indircct ones for improving the rural infrastructure and living conditions. - It
will be an integrated balanced agricultiral development.  Improvement o the rural infraclure
can be recognized in various forms, some of which are described below:

(1) Road Improvement

Good transportation facilities, particularly a well functioned road network encourages
farmers to expand and improve farming and crop diversification, as well as marketing of farm
inputs and outputs. Improved roads will also contribute largely to people's socio-economic
activities.

(2) Water Supply Development

Provision of rural water supply will ease the burden of women and children, who
now have to fetch watér from streams or rivers.  Good water also means beiter health. In
addition, the water supply facilities in such public facilitics as clinics, schools and markets will

~ contribute to their better functions. .

(3)  Primary School Improvement

_ Rehabilitated schools will give better conditions to both teachers and school children.
Those schools will encourage the childien to go to school mwore often and continuously,
_resulting in increasing literacy rate of children.

‘(4) . Village Community Hail

 The hall can be used for several purposes such as cooperative work, agricultural
extension services, farmers' lraining, health care services, meetings, social education to adult
people, entertainment, etc.  Therefore, it will contribute largely to rural life improvement and
help benefit the social status of women as well.

'8.1.3  Social Development Impact
{1) The Increase and Stabilization of Farm Income

Farmers have to live upon limiled as well as unstable agriculture ontput due to
inefticient farming practices such as slash-and-burn farming and rainfed farming,  The
farmers’ income will be increased and stabilized considerably after implementing of the Projects,
because of the increase and stabilization in crop production and improvement of the marketing
system. The increase and stabilization of the net farm income will provide motivation to
improve the living standards of farmers as well as in rural economic development.
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(2) Iniprovement of Rural Life and Co_rrc'ctioh of Living Differentials

 The direct improvement in the living and health condilions in the Study areas, will be
expected by the programs of rural water supply systems for supplying clean and safe water for
villagers. ~ In addition, it is expected that the comnunity development will stimulate literacy,
public health, nutrition and housekeeping.  This in turn will progress and stabilize rural living
conditions. The improvement of living condilions translates into a rise in the social status of
women, which can be expected to contribute to rural socio-cconomy.  These circumstances
will promote better rural living conditions, expanding the living differentials within the areas,
as well as to that of the urban arcas.

3 Expansion of Women's Activity

In addition, the women's activities will be improved and expanded (hrough
community development, establishment of @ water supply system and clinics, imiprovement of
roads, and a rice bank. By incorporaling women into the project activities such as a rice bank
operation, women can be members of village association which operate the village activities.

‘Through these activitics, women will gain a knowledge and also power to manage their lives.

4 The Increase in Employment Opportunity

The project implementation will increase employment opportunity in the each priority
area in terms of farm laborers and construction workers.  In addition, enhancement of
marketing aclivities will also gencrate the employment in related sectors.

8.1.4 Environmental Impact

The project is designed to improve the living standard of the people in the five priority
areas, made up of 26 villages.  Project benefits are as described in the preceding sections.
From a review of proposals, the project is seen to implement a range of benefits.  The adverse
impacts are few and of a temporary nature only.  The living standard of fural people, are being
enhanced by altention to the physical environment through implementing a series of
conservation actions designed to enhance productivity, eliminate pollution and, among others,
make the production processes sustainable. : ‘

_ It would also be relevant to consider the "no project” option, i.e. the situation that
would arise il the project is not implemented.  The people of the project areas live in poverty.
Their livelihood is closely linked to what can be obtained from nature, to sustain them through
a subsistence form of Jiving.  Often, when weather is unfavorable, people are shoit of food
and water and life becomes increasingly difficult.  This leads people to shilling cultivation;
growing paddy and other upland crops. In a situation such as this, depletion of natural
resources will continue untit these become exhausted.  If the project proposals are in any way
not to be implemented, the people will continue to live the way they are used to. Inthe long-
term, more resources will get degraded and be turned into unproductive land or deforested land
for example. The population will increase and will face more and more health-related
problems under continuing poor nutrition fevels. Education will stagnate at present levels and.
there will be a general degeneration of the quality of life. -

Project impacts are qualitatively assessed and mitigalion incasures are proposed for
those likely to be of an adverse nalure which are grouped into low, medium and high impact
classes. Some adverse impacts will be caused during the construction phase and relevant
mitigation measures are discussed in section 3.8, These are assessed as having a medinm
~jmpact as they arc of a temporary nature..  Pesticides used in cabbage cultivation are some of-
the extremely toxic kinds ‘and itis suspected that water in the Upper Tapoung area may be
-~ contaminated. The following table is an -assessment of the impacts of the project on the
environment.  In view of the farge number of anticipated beneficial impacts, il is concluded
that the project will not cause any hani to the environment.
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Tssue and Aclmhes : Upper  Upper  Upper  Lower Xe  Upper

I. Environmental Issues

Champi Tapourig’ Kaphen  Set  Tay-Un

(1) Wildlife N N N N N

(2) Forest 1) B B B B

() Water quality N % N N N

(4) Health B B B B B

(5) Living condition B B B B B

___(6) Human resources B B B B B
2. Project Activities

(1) Coristruction M M M M M

(2) Land Use B B B B B

(3) Improved farming system B B B B 8

~ (4) Institution aspact B B B B B

(5) Monitoring B B B B B

(6) Brivironmental Planning B B B B B

Remarks:  Key to impacl assessmeat s mdlcatcd as follows:
H: High adverse impact, M: Medivm adverse impact, L: Low ad\.ersc impact,
N: No adverse impact, B: Beneficial impact, *: To be assessed
8.2 Economic Evaluation

8§.2.1 Basic Assumption

The economic justification was carried out on the basis of Economic Internal Rate of
Return (EIRR), calculated based on the estunaied project costs and incremental project benefits.
The justification was carried out for the whole and cach proposed Projects.  Major
assumptions for the estimation of EIRR are sumumnarized below:

i)
iy

it}

iv)

The economic uscful life of each Scheme is 50 years.

All prices are based on Deceniber 1995 prices in kip.

The exchange rate of US$1.00 = Kip 920 as of average during November to
December, 1995 is applied.

A standard conversion factor (SCF) of 0.99 is applicd to domestic cost

clements such as transportation, h'mdlmg and processing for csumalton of

v) .
vi)

vii)

cconomic value.

The transfer payment such as tax, duty, subsidy and interest are excluded.

‘Economic prices of farm inputs and tradable farm produce (coffee, tea, rice,

soybeans, groundnuts and maize) are estimated on the basis of IBRD
projection of world market prices for 2005 in constant 1995 term.
Economic prices of other non-tradable farm output and farm inputs are set at
same financial prices.

The part of unskilled labor is converted to the economic value applying the
conversion factor of 0.46,

'5.2.2 Economic Benefit

The following benefits are expected from the nnp]emenl'itlon of the project, however,
only direct benefits accrued from the agricultural development was counted in the conservative
estimate of the EIRR. :

1

Irrigation dc\'eIOpmcnl (Coffee, chetables Paddles and Upland crops)
- Improvement of existing farm roads

Rural water supplies

Iinprovement of Public services
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- [stablishment of Vegetable trlal farms
- Bstablishment _of Whotesale markets

The incremental economiic irrigation benefits of the each Scheime were estimated on
net economic production values under future cenditions without and with the Project as shown

below:
(Unit: Thousand US%)

Ttemis Upper  Upper Upper  Lower ° Upper

_____ Champi Tapoung Kapheu XeSet  Tay-Un
1. Without Praject 35 0 64 118 8
2. With Project 583 187 - 590 1,028 248
1. Incremental Benefit (2-1) 548 _ 187 434 HO 239

It is estimated that the build-up period to achieve full benefit is five (5) years after the
- completion of physical works.

'8.2.3 Economic Cost

~ In this evaluation, the cost for rural roads, water supplies, communily ha!ls schools,
and agricultural and- marketing support facilities were excluded from project costs, since the
benefits from them were not included as direct project benefits.  Consequently, the economic
cost is calculated based on fimancial project costs excluding the transfer payment and price
contingencies, which are for irrigation development.  The economic costs of the each project

are suminarized as follows:

ltems Upper - Uppet Upper  Lower Upper  Whole
. “Champi Tapoung  Kaphow  XeSet  Tay-Un  Project
1. Project Cost 5883 1,497 6,000 11,804 3,093 28277
2. Annual O&M Cost 52 21 45 102 32 252
3. Replacement Coslt 1,398 654 1,384 1,492 770 5,698

§.2.4 Economic Evaluatien

Based on cconomic cosis am.l bencﬁts EIRR was calculatcd for thé cconomic
evalnation of each and overall Schemps The n,suIts of the estimations are shown in Table 2.7
and summarized as follows:

{tems Upper  Upper Upper LowerXe  Upper Whole )
e Champi Tapoung = Kaphew  Set  Tay-Un Scheme
EIRR 7.3%  102%  69%  63%  6.1%  69%
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8.2.5 Sensitivity Analysis’

In order to cvaluate the soundncss of cach and overall Schiemes (o possible chﬁngcs in
future ecoriomic conditions, a sensitivily analysis was made as shown below: _

ltems Upper  Upper Upper  Lower  Upper  Whole §

_ Champi Tapoung Kapheu XeSct  Tay-Un  Schemes

1. Base Case 1.3%  10.2% 69% 6.3% 6.1% 6.9%

2. Constryction cost 10% up 6.5% %.2% 6.2% 5.6% 53% 6.1%

3. Benehit 10% down 6.4% S5.4% - 6.1% 5.5% 5.2% 6.0%

4. Peoject cost 10% down 82% 11.5% 7.8% T.2% 71.0% 71.8%

5. Benefit 10% up $.1% 114%  171%  7T4%  69%  1.1%
6. Case 3and4 5% 8.4%  S4%  A8%  45%  $53%

8.3 Financia! Evaluation
8.3.1 Future Farm Budget

In order to evaluate the Scheme from the financial aspect of farmers, a farm budget
analysis on different types of farming are made under project conditions. In this evaluation,
farm budgets are calculated by using a future coffee price of 670 kip,prospected by IBRD.
The results of the csmnauon are presented in Table 2.8 and summarized as follotvs:

Priority Area ~ "Uppér Champi : Upper Tapoung Upper Kapheu
Farm Type Coffce  Coffee+Tea = Cofllee Coffee Coflee Colfee
+Veg-1 +Veg.-2 +Veg.-3 +Veg.
{: Gross Farm Income 2,714 2,627 1,256 1,818 1.556 . 1,856
2. Production Cost 600 - 594 179 - 351 © 276 308
3. Net Income 2,113 2,033 1,077 £,464 1,280 1,548
3.4 Liviag Expenses * 1,443 1.443 958 1,078 1,075 1,443
3.2 NetReserve 670 550 1% 390 - 206 105
" Priority Area L Lower XeSet ~ | Upper Tay-Un
Farm Type o Low.R.-1 [,ow R -2 Coffee+Lo.R CoffeetLoR Low.R. 1 Low.R.-:2
: . : : -} - -2 .
» 1. Gross Farm Income 1,000 _3.!00 1,640 1,611 '3.!00 1,500
2. Production Cosl 1,105 1,030 41 - 451 925 448
"3, Net Income 1,895 2,070 1,199 . 1,160 2,175 1,052
3.1 Living Expenses * 1,443 1,443 1,075 1,075 1,443 958
‘3.2 NetReserve 452 627 125 86 732 a5

Remark: * Living expenses are estimated from the average national and urban expenditures,
(Souece:  Agricultural Sector Mémorandum, 1BRD, 1994)

' Thro'ugh the above estimation, the following agro-cconomical impacts'are identified.

(1) Upper Champi

- A[though the income will fairly fluctuate by coffee prices, the farm income will
increase to more than 2.5 mitlion kip.

- 'They can altain the average living standard of the urban area.

- Netreserve will be over 0.5 million kip.

{2) Upper Tapoung
- The farm incone will be more than 1.0 million kip.
- Infact, farm income of some farniers are considerably high at present, howcvcr,
they can continug to stabilize their life.
- They can attain the average living standard of the wiban area.
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- ‘Fhey can reduce their farm work in a year by changing their fanming siyle from
shifling cultivation to permanent fagming.
-~ Netreserve may be over 0.1 million kip.

(3)  Upper Kaphen

- The farm income will be more than 1.8 million kip.
- They can attain the average living standard of the urban aréa.
- Nel reserve may be over 0.1 million kip

{4) Lower Xe Set

- Farm income will increase to 3.0 million kip. _

- Living conditions will also be drastically improved, they can attain the average
living standard of the urban arca.

- Net reserve may be over 0.5 million kip

(5 Upper Tay-Un

- Farm income will increase to 1.5 to 3.0 million kip

- Living conditions of the present farmets will also be drastically improved.

- They can attain the average living standard of the urban area.

- While new immigrants from the other area can have one cropping field of paddy,
they will get the stable income of 1.5 million kip.

8.3.2 Capacify to Pay

After the implementation of the projects, the operation and naintepance costs of
itrigation and drainage facilitics, on-farm facitities, and rural infrastructure facilities are
shouldered by the beneficiary farmers. O&M cosis for the main system will be recovered
from the water charges while O&M costs for the on-farm facilities will be met in the form of
labor. . : '

' According to a government cegulation, the farmers benefited by irrigation in the
“Schewcs will have to pay water charges at kip 0.45 per orie cubic meter.  In this case, the
water charges of each typical farmer are estimated at about kip 1,000 to 20,600 annually, which
are equivalent to 0.1 o 10% of net reserve.  Therefore, they will have enough capacity to pay.
the chargés. '

On the other hand, the Government also maintains that the annual O&M costs of
irrigation facilitics should be shouldered by the benéficiaries.  However, most farmers in the
entire country have hardly paid the costs.  Therefore the Department of Irrigation suggested to
the government that the farmers' duty be 30% of the O&M costs. In case that fanmers have to
shoulder 30% of annual O&M costs, they would pay the charges as shown below:

L . L (Unit: Thousand Kip)’
__ Priority Area Upper Champi Upper Tapoung Upper Kapheu

Farm Type Coffee  Coffec+Tea  Coffee Coffee Coffee Colfee

‘ +Vegl © #Vep.-2 +Viég.3 +Veg.

Net resetve 670 390 119 390 206 105
_O&kMcost 6s 65 L2 I 2 T = B 30
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(Unit: _Thousand Kip)

ubos{\'e_;_ XeSat - . Upper Tay-Un

Priority Acea . N
Farm Type Low.R.-1 Low.R.-2 - Coffec+ Coffec+  Low.R.1 Low.R.-2
LoR -1 LoR-2
Net rescrve 452 627 125 86 732 95
_O&Mcost 72 34 54 _ 54 34

ixcept for the Upper Tay-Un arca, farmers can easily shoulder the O&M costs.
These are estimated at about 10 to 30% of net reserve for the four (4) Schemes,  Even in the
Upper Tay-Un Scheme, the charge will be 7 to 60% of nel reserve.  Sincé this net reserve
results from high consumption of living expenses, it is considered that they have enough
“capacity to pay the O&M charges, '

Presently the water charge in the Laongam area is at kip 100 per cubic meter. In
case that it is applied to the projects, the anticipated water charge of an average household is
about kip 15,000. Therefore, it could be considered as a small portion among the net
ICServes.

8.4 Project Justification

Based on the results of economic and financial cvaluations for the proposed Schemes,
the Project is justified as summarized below:

a) Economic Internal Rate of Return (EIRR) is 6.1 fo 10.2% on each priorily Scheme
and 6.9% on the entire five Schemics.  The Project is cconomically viable in view of
the national ecconomy. :

b) The farm economy will be drastically increased and also stabilized compared with the
wilhout project condition. - From the financial point of view, the large benefit will be
born to the beneficiary farmers after project imiplementation,

- ¢) About 2,600 ha of slash-and-burn ficlds in all the Schemes will be shifted to farm
lands, and about 920 ha of slash-and-burn ficlds arcund the priority Schemes are
assumed to be changed to permanent forests or coffee plantations.  Consequently,

.. about 3,500 ha of slash-and-burn ficlds will be reduced by the implémentation of the
. projects. _

d)  Itis casily expected thal the dissemination and expansion ¢ffect to the surrounding
areas will be bom from the implemented projects, which will functioned as the core
projects.  The following effects can be considered:;

- reduclion of stash-and-burn cultivation

- improvement of the farming praclices

- improvement of living conditions and rural life
improvement of the marketing systems

e) It is cstimated that the farmers have a capacity lo pay the O&M charges when the duty
is 30% of the total O&M cosls of the main system.
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RECOMMENDATION.

The Study area covering about 654,000 ha is blessed with natoral resources; fertile
soifs and ample rainfall.  Out of the total, suitable land for agricultural development
is estimated at about 135,000 ha in nct, of which approximately 55,000 ha of irrigable -

“tand extend scatteringly ovee the Study acea.  Irrigation area of 55,000 ha is divided

into 36,000 ha of gravity system and about 19,000 ha of pump up system.

‘Based on the overall development plan studied, it is proposed that the stage wised

development (namely, short, middle and long terms) of the entire development of
135,000 ha is practical and attractive, from the view point of the development scale
and. implementation ability of farmers concerned and the Government. - Out of
135,000 ha ,about 36,000 ha of gravity irrigation schemes were selecled as the modet
development; taking into account the development suitability for several farming
systems, model function for smooth extension and efficient dissemination of
agricultural practices to surrounding and similar areas. '

In order to implement the mode! development in the area smoothly and sustainably, it
is further proposed that some represenlative schemes (in. appropriate scale) be
urgently developed among the model development areas.  In line with the effective
agricultural extension, demonstration for rural development, and the typical farming
system from’ the climate and soil conditions, five (§) priority Schemes, namely,
Upper Champi, Upper Tapoung, Upper Kapheu, Lower Xe Set and Upper Tay-Un’
Schemes, have been selected for the feasibilily study.

After careful ficld investigation and study was carried out for the priorily development
schemes, the development plan was justified as technically feasible, economically
viable, and will improve the lives and communitics of the areas. The early
inplementation of priorily schemes are strongly recommended, in order to establish a
core base for further development and to demonsirate a suitable and seclf-reliant
development. o ' o :

‘The proposed integrated agricultural and rural developiﬁcnl plan iilc}udes various

- development components which require widely ranging lechnologies in soft and hard- - '
- ware, such as:  increase in agricultural productivity, development of agriculturat and -

rural infrastructures, improvement support services for rural: life of the people
concerned, and agricultural and social support scivices. It is suggested that the -
Ministry of Agriculture and Forestsy (MOAIY) organize-a coordination system in
cooperation with the relevant agencies concerned for the efficient implementation of -
the projects.  For this purpose an organization of a Boloven Agricultural and Rural
Development Authority, supportted by the Provincial AFSs, Ministries of Health and
Education and CTPC, and Farmers' and Water Users’ Associations, is recommended
to be established. = Morcover, autonomous water users'  associations for™ both
irsigation and domestic walter supplies are proposed to be established for proper water
distribution and O&M of the facilities. The extension services for agriculture and
rural life improvement would be iniplemented by strengthening provincial and district
AFSs in line with the polices of NIERP.

The primary intention of the O&M project is to-sustain the development, and
encourage operation and maintenance of facilities/programs by the beneficiaries
themselves. © In order to attain these objectives, it is indispensable to include the
beneficiaries in the planning and implementation of the project.  Furthermore to
facilitate participation, it is suggested that planning, design and construction of on-
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@)

(8)

; (10)

farm facilities be carried out by farniers with engineering and financial assistance by
the Gavernment.

" Both the beneficiaries of irrigation and domestic water supplics do not have technical

skills and knowledge as of yet.  After completion of the schemes, the administrative
authorities will hand over both facililics to the group/associations for operation and
maintenance, with legal procedures. Thus, it is recommended that the relevant
authoritics be required to provide intensive guidance and assistance to'both water
users' associations of irrigation and domestic water for the operationt and maintenance
of these facililies.

As verified in the {inancial analysis, the economic situation of lhc bcneftcmry farmers
will be greatly improved when fult developmient is achieved.  However, estimated
O&M costs would be rather high for small farmers to pay, particularily in the Lower
Xe Set arca.  Accordingly, it is recommended that the Government assist the
association on Q&M works, especially in engineering aspects, so as to reduce the
annual water charge dues.

The highland vegetable trial and demonstration station p:oposed is cssential for the
promotion and extension of vegetable production, by providing farmers with adequate
methods for stabilized production and by the distribution of improved seeds.

Besides, the station would conduct research on tea cultivation and its processing for
the purpose of upgrading the quality of the products. - The proposed station will be
opcratcd under the AFSs of Champasak province in colhborauon with DAE of MAFE.

It is strongly recommended that training opporlunmcs be provided for the government

. staff, selected water users: and leading farmers to establish agricultural, itrigation and

water users' associations, in order to successfully implement the proposed schemes
for their suslainable dcvdopmenl and improved rural life. :
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Fable 2.3 Proposed Road Improvement Plan

‘ Peneteation  * Gravel Pipe “Box
Scheme . Road section nmacadam pavement  culver culvert
(village) to {village) pavement
; e (km) (ko) {(nos.) (nos.)
(1)_Champi_
o (sub-teatal) 0 0 0 0 o
(2) Tapoung . .
(2)-1  Pakxong - B.Xetdpung 129 ] 26 6
{sub-toatal) 12.9 0 26 0
' "(3) Kapheu T
(3)-1  Road No.20 -. B.Sixiangmai 2.3 0 19 0
(3)-2  BSixiangmai - B.Phouak-gnai 0 1.8 4 1
(33 B.Phouak-noi - B.Phouak-gnai 0 1.9 4 0
(sub-toatal) 9.3 3.7 27 H
@) Xeset . . N T
' (4)1 © RoadNo20 - Xeset power station 32 ‘0 6 0
{4)-2 ° Road No.20 - B. Natou () 38 8 1
{sub-toatal) BT 38 14 1
h(g}-Tay-Un
{(3)-1- Road No.16 - B. Chakamlit 0 1.7 3 2
(sub-toatal) 0 1.7 3 2
(Total) 254 9.2 70 4
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Table 2.5(1/8) Summary of the Schemés  -Upper Champl-

General Desceiption

Schems Name
Location and Alidade
No. of Targat Villages

Upper Champi
Pakxong District. Champasak Province (F1, 900 to 1.200 m)
8 villages :

Vitlage Name Lak33, Lak3$, Lak36, a8, LakdD. Lakel, Lak4d, 12045
Hewseholds £28 houschalds
Fopalation 4.231
i::? ] _r _ﬁ i -_- - - - . Deselopment Plan L -
e __ Description.

(1) Agricultura) Supporting Service )
" Extension Facility

Meeting room i viltsge community halliLak 45}

__Quantity  Remark

{23 Lerigaticq and Drainage Facitities
- Waker sources
- Proposed cropping patiern and lrrigozion area (ned)
- Diversion weir
- Larhill dam
- Peserviir
- Design discharge
- Main jmrigation canals
+ Secondary Weigation canals
- Secondary dratnage canals
- Farm'road
- Farm ponds

H Champi

Coffee : 620 ha, Upland Ceops - Vegeiables : # 10 ha
Conérete diversion weir. Width =430 m

V = 34000 m3

© Effective storage eapacity = 105,000 m3

Concecle Fining canal, 2 cinals
Concrete Haing canal, 3 canals

Earth canal. 8 canals

Effective widith'= 3.0m, Gravel pavement
Cut and embankment pond

730k
1 place
1 oo

4.7 km
130km
I0he
H.2m
43 plaves

017 mVsee,

t3) Rural Infrastructure Facititics
- Water supply system :
Water source
Water demand

Trasnsmission / Distribution maia pipe (G Pipe)

Distnbution branch pipe {PVC Pipe)
Filier e2rk ’
E¥istribution tank
Communal tap

= Viltage rond :

T - School :

- ¥illage commurity half :

' .Gia\'iiy flow piped water systemn

Houay Champi -

Penctsation macadam pavernent

Gravel pavement

Class-1H primary sehool (4 roonis, (68 m2)
Class-V primary schost (frooms, 336 m2)
Type-A 3rooms, 168 m2)

Type-B (Irooms, 252 m2)

Fype-C (4rooms, X3om2)

T-6

1 System

SAL Nt fsee
35 860m
4280 m
100

8 nos
133 aos,
AOLE
none

3 nos.

4 nos,

4 nos.

3 nos.
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Table 2.5 {2/8)

Summary of the Schemes - -Upper Tapoung-

Schemie Name
Location'and Altitude
No. of Target Vitlages

General Description

Upper Tapoung .
Pakxong District, Champasak Province (EL 90010 £.300 m)
3 villages

Village Name Phoulangkea, Houaisan, Xelapung
llouseholds 162 households
Populaticn 1,478
. L Development Plan
Item L Description Quantity Remarks
(1) Agriculiural Supporting Service
- Extension Facility Meeting coon in village community hatl(Heouaisan) i
(2} Irrigation and Dralnage Facilities
- Water sources B.Tapoung
- Proposed coopping pattern and Teeigation area (nel Epland Crop - Vegetable : 80 ha 80 ha
- Diversion weir Concrete diversion weir. Width=380m 1 place

Water source
Water demand
Purnping intake pipe f Transmission

/ Distibution main pipe {G1 Pipe)

Distritation branch pipe (PVC Pipe)
Filier tank

Distribution fank

Edevated tank

Communal tap

Electric pump

- Village Road :
- Schoat :

- Village communpity hali ;

Houay Kapheo and Houay Tapung ‘
: 1.68 it fsec

8,460 mi
1,120 m
2 nos.
2 no.

© Y no.
52 nos.
3 nos.

" Penciration nwcadan pavement 129km
Gravel pa\'edmm none
Class-111 primary school {4 rooms, 168 m2} 2'nos.
Chass-¥ primary school (6 rooms, 336 m2) " ¥ no.
Type-A (3 tooms, 168 m2) 1 ro.
Type-B (3 rooms, 252 m2) 1 ro.
Type-C (4 rooms, 336 m?2) 1 no.

- Resea‘voir_ Effective storage capacily = 240,000 m3
« Design discharge o 0.063 mi/see,
- Main isrigation canals Concrete lining canal, 1 canal 1.6 km

" - Secondary rigation canals Concrete lining canal, { canal 0.8 km
- Secondary drairage canals Easth canal, 1 canal 0.2km
Farm roxds Effective width = 3.0m, Gravel pavement 53km
- Farm ponds Cut and embankment pond 5 places

" (3) Rural Infrastructure Facililies ‘ : .

- Watee supply system : Water system with electeic pump 2 systems

T-7



‘Table 2.5 (¥8) Summary of the Schenies -Uppér Kaphea-

“Scheme Name Upper Kaphew.

Location and Altiude Laorgam Distrct, Salavaa Province (€ L 600 10 B00m)
No. of Target Villagis 5 villages !
Village Name Fhouak-nol, Siviangmal, On-nol, FPhovak-gasi, On-gnai
Households 456 bouscholds
Popuiation 2333
: T N _ e Dervielopment Plan R — o
—— tem — Bescription | _ e Quantity  Remacks
(1) AgriceMorat Supporting Senvice
- Extension Facility Meeting coom in village community haliOa-noi) 1
127 Irrigation and Dralnage Facitities
- Water sources ’ : H Kzpheu
- Froposed cropping patiesn and {rvigation arca (aet}  Coffee : 900 ha. Paddy - Ugland Creps | 100 ha 1,000 ka
- Dirersion weir Conceste divorsion weir, Widih = 140m ’ 1 place
« Fanthfill dam V1 = 200003, ¥2 = 16000 m3, ¥1 = 12,000 m3, V4 = 18,000 m} 4 nos.
- Reseavoir Dam No.1: Effectivé storage copacity = 137003 m3
Dams N¢.2: Effeclive storage capacity = 64,000 m3
Drant No%: Effective storage capacity = 32,000 m3
) Dam Nod: Effeclive storape copacity = 2000 m3
- Design discharge 0.272 mMscc.
- Main insigation canals Conerete tining canat, 2 canals I kin
"~ Secondary Inigaiion cenals Concreie fining canat, X canals H.8 km
+ Secondary drainage cznals Farth canal, & cenals . 1 km
- Farm roads . © Effective width = 30m.Gravel pavemint “153km
* « Farm roads Cut and embankment pond 15 places
{3) Rural Infrasiructure Facilitics
= Waler supply syster 1 ' © 0 Gravity flow piped water sysieim : 1 system
, Water demand : o ‘ 334 tinssec
i Water sou:m" : o 7 Houay Kapheu :
* Transmission f Distiboetion main pipe (GI Fipe) ' 14,300 m
- Distributicn branch pipe (PYC Fipe) . 3620m
v Filer tank : ) 1 50,
Distribution tank ' 5 nos.
Corvmunal tap 92 pos.
- Village Road ¢ Fenctration macadam pavement 93km
Gravel payeaens ) 17 %m
- School: Class- 13 primary school (4 roors, 168 m2) 3 nos.
Class-V primary schook6 rooms, 336 m2) 1 ro.
- Village community hail : . . Type-A(d rooms, 168 m2) 3 nos.
: ' ' Type-B (3 rooms, 252 m2} 1 ro.
Type-C (4 rooms, 336 m2} ¥ ne,
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Table 2.8 (4/8)  Sumniary of the Schemes  -J.ower Xe Set-

Scheme Narie
Location and Altitude
No. of Target Viltages
Village Noame

" Generat Desceigtion

“Lower Xe Set

Satavan Districd, $atavan Province (FL 300 10 400m}
6 villages .
Natiew, Sengvang-gnat, Houakhoua, Sepgeang-nol, Khonleng, Natou

Households 186 households
Poputation 239
Development Phan - - e
S Item - _ . Beseription Quantity _ _ Remarks
1) Agricuftural Supporting Senyice
- Extension Facitity Mecting Gom in viliage compmunity bath Seagvaag-gaai} I
- Post-barvest FacilityiRice Bank} Fquipped with prost-hacvest focility of rice
{drying yord, rice milt, paddy and rice storage, ete.y.
{Naiteu, Houakoua) 1
§Sengvang-gnai) i
(Sengvang-noi) 1
iXhonleng) |
(Natew) 1
(21 Irrigation and Drainage Facilities
« Watr SoUrces H Xeset
" - Proposed cropping pattern and Trrigation area {net) Paddy - Paddy : 200 ha, Paddy - Upland Crops : 800ha 1,000 ba
- Divession Weir Copcrete diversion weir, Wilth = 7150 m -1 place
- Regulation pond ) 1 place
- Design discharge 2,033 mifcec.
- Main irrigation canals Concreie hining canal, 3 canals 36km
- Secondary irsigation conals Concrete fining canal, 5 canals 11.0km
- Secondary drainage canals Farth canal. 4 canals 1.6km
- Faom roads Effoctive width = 3.0 m, Gravel pavement 26.0km
- Farm poneds Cut angd erbankment pond 35 places
;;;
(3} Rural Infrastructvre Facilitics : : : T
+ Water supply System , Gravity flow piped water system : 1 system
Woter source _ Xe Set s ‘
Water demand © S . 2.91 Kitdsee
Transmission / Distribution main pipe (Gl Pige) L 14,650 m
Distribution branch pipe IPYC Pipe) g 1343 m
Filtes 1ank 2 ms.
Distribution tank 6 nos,
Communal Lap 4 nos.
- Village Road Penetration macadant pavenwent 12km
Gravet pavement : igkm
- School Ctass-Lf primary school {4 sooms, 168 m2) Snos.
Class ¥V primary school (6 rooms, 136 m2) none
- Viltage community hatl Type-A (3 rooms, 168m2) : "5 nos.
Type-B (3 rooms, 252 m2) none
Type-C (4 rooms, 336 m2}) "1 0o,
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Table 2.5(3/8) Summary of the Schemes - Upper Tay Un -

&;i:r—x—w Name
Location and Alitude

General Deseription

Upper TayUn
Thateng District, Sekopg Province (EL. 500 10 600m)

No. of Target Villages Ivitages
Vitlage Name Chakamtit, Khamkok, Chakom mai
Households 108 bousehalds
Poputation BT
e . o . Desefopment Plan . .
Ttem - . . Descedption Quantity Renvarks
(1} Agricuttaral Supporting Serice
- Extension Facility Meeting roon in vitlagé community halkChokamlin t
- Post-hanvest Facitity(Rice Bank) Equipped with prost-harvest Facility of rice
{dryirg yird, rice mitl. paddy and rice storage. ete ):
12) Irrigation and Drzinage Facilities
- Water sources H Tay-un, and H.Thoa
- Proposed cropping patiern and Irrigation area tnesPaddy - Paddy 2 70 ha, Paddy - Upland Crops : 80 ha
Rainy Season Paddy : 180 ha 330ha
- Diversion weir H.Tay-Un, Dam No.] Ednhhll dom I place
H.Thon, Dam No.2 Eanhfitl dam ‘I place
Dam Nod Eznhlill dam 1 place
- Fanhfl dom Y1 =20000m3%, V2 = 43000 m3, V3= 10,000 m3 3 nos.
- Reservoir Effective storage eapacity = mi
Effective storage capacily = 158,000 m3
Lffeciiv e storage capacity = 65.000 m3
- Regulaticn pand I place
- Design discharge Dam Ned 0.439 mifsee.
. Dam No 2 0.382 mifsec.
- Main irrigation cannls Concrete lining canal, 2 canals 25km
« Secondary irrigation canals " Conerete lining canal, 3 canals 23km
" - Secondary draindge canals Earth cana), § canal 0.4 km
- Inspoction roads’ Effective width = X0 m, Gravel povement 50 key
(3) Rural Infrestructure Facitities o i
L Water :su;\bly syslem Waser system with electric puinp 4 systems
. L Water sturce Houay Thon 2nd Houay Tit
* Water demand LI e
Purrping intake pipe 150 m
Eilter tank, 4 nos.
" Dastribution fank 4 nes.
Commural i;xp 25 nos.
Eleetric punip 4 nos.
- Village Road : Pencteation macadam paverient hne
: Gravel pavement 1.7km
- School| Class 11 primary schook {4 rooms, 168 Ta2) 2108,
. ' Chiss-V primary schaol (6 reoms, 336 m2) rone
- Village community halt Type-A (rooms, 168 m2) 2 nos.
Type-B (3 rooms, 252 m2) 1 no.
Type-C 4 rooms, 336 m2) none
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Table 2.5 (6/8)  Summary of the Schemes - Vegetable Wholesale Marketing Fachlitics -

General Descrlpifon

Scheme Name Establishment of Vegetable Wholesale Mari\eimg Facitity
Location and Allitude Center of Fokxong Tuwn
No. of Target Villages Whote villages of vegetable production area around Pakm"sg in Boloven Plateay

Development Plan

Item ) Deseription ~_Quaality Remarks

Wholesate market facllity 1
 Werki N 30 x 20 m of Concrete floor and plat Forms type

Working space about 80 cin higher 2

- Storage 100m2 of concrete Lype 1

i I_oaﬂing space atépg the working space, 30 x 10m of asphaTtic 4

pavement
- Packing space 800m?2 of gravel pavement 1

100m2 for marketing organization including
conference room

- Office space 40m2 for seling shop of farmy inputs

‘6 rooms of 3 x 4m for buyers 5
- Transportation Sion -truck
- . Radio communication system.
- Wn P N .
Communication equipment facsimide machine (in Pakse) d set
- Computer. Printer, Other office ¢quipment ) I set

Table 2.5(7/8) Summary of the Schemes - Highland Vegetable Trial and Demonstration S{ation -

General Description

Scheme Name Establishment of Highland Vegetable Triak and Damonstration Station
Location and ARitude Ban Lsk 45, 1200 sn
No. of Target Viltages Whole vitfages of vegetable production ares around Pakxong in Boloven Platean

Dé\ctopmenl Plan

Item : Descrlption - : Qua{nlity Remarks

Highland Vegetable Trial and Deinonstration Station Introduclmn trisl and demonsteation of culivation . -50ha
- Trial Farm techniques of highland vegetables, trials for processing
- Office space . of tea, extension through teaining of officers and
. Office equipment farmers

- Storage
- Farm machinery, equipment and tools
- Simple Laboratory with equipment

Fable 2.5 (8/8) Summary of the Schemes - Agricu!tural' Exfension Services -

_ General Description

Scheawr Name ) " Swengthening of Agricultural Extension Services
Location and Aliitude Paksong District, Satavan Distsict, Laongam District and Thateng District
No. of Target Villages '

Development Plan ‘ i

- Item Descriplion Quantity Remarks

Agricultura) Fatension Sersvices 4 Districts
- Office Equipreal . Supply of copy machine, 4 No.
- Extension nntcna!s and cquipment Audio visual 2id and materials, trainiag equipment LS
- Transpoual:on ' 2WD-pickups, mortar cycles : LS
- Office & Storage Establishmeat of office space in peovincial oftice

T-11



~Table 2.6 'The Project Cost

] Unit; USE
T T Deicnption Foreign Local Total
o Currency Currency
1 Construction Cost
(1) Preparatory Work 240,000 103,000 343.000
(3} Upper Champi Scheme
2)  Agriculteral Development Works 2,830,000 1,213,000 4,043,000
b}  Rural Infrastructure Works 1,186,600 509,600 1,695,000
(Sub-Total) 4.016.600 1,722,000 5,138,000

(3) Upper Tapoung Scheme
@)  Agricultvral Development Works 798,060 342,600 1,140,000
B Roral lefrastructure Works 1,249,000 535,000 1,785,000
(Sub-Total} 2,037,000 £78.000 2.925.000

{4) Upper Kapheu Scheme
a)  Agricullural Development Works 2,604,000 1,116,000 3,720,000
by Raral Infrastrecture Works 1,085,000 465,000 1,550,000
{Sub-Total) 3.682.000 1,581,000 5.270.000

(3) LowerXe Set Scheme
a) Agriculmrai Devclopment_Wdlks :6.I51,000 2,632,000 | 8,796,000
b}  Rusal {nfrastrecture Works 1,005,000 432,000 © o L,432,000
(Sub-Total) 7.163.000 3.070,000 10,233,000

(6) Upper Tay-Un Scheme
a)  Agricultural Developmeat Works 1,526,000 655,000 2,181,000
b)Y  Rural Infrastructure Works 379000 - 163,000 © 542,000
(Sub-Total} 1.906.000 $17.000 2.123.000
Tofal { (1) 1o (6) } 19.062.000 8.170.000 27,232,000

2 On-farm Development Cost '

" (1) Uppet Champi Scheme 350,000 163.000 543000
“{2) Uppet Tapoung Scheme’ 49,000 21,000 70.000
(3 Upper Kapheu Scheme ! i 571,000 246,000 817,060

(4) Lower Xe Set Scheme 728,000 312,000 1,042,000

(5) Upper Tay-Un Scheme - 229,000 99,000 328,000

Tou © 1.957.000 841,000 2.198.000

P30 Sub-Total (1-2) 21.02).000 9,009,000 30,030,000

4 Land Acquisition and Compensation 14.000 14.000

5  Engincering and Administration cost (3x10%) 2,102,000 900,000 1,002,000
6 O & M Equipment 960,000 960000

7°  Highland Vegetable Trial ans Demohsua!ion S(alion 320 304,000 1624000

8§ Misketing facilities 771.000 205000 932,000

9 Physical Contingencics (3n10%) 2,102,000 900,600 - 3,002,000

10 Gramd Total 28.282,000 11,332,000

39.614.000
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‘able 2.7 Economic Cosl and Benefit Stram of Projéct (2/2)

(6) Whole S Schemes ' (Unit:US$1000)

. B Cost lrigation

Year Construciion O &M Replacement Total Benefiy Balance
1 2,821 2,821 2,821

2 7,105 7,105 138 -6,968

3 8,708 8,708 343 -8,365
4 6,202 6,202 758 -5,445
5 3,441 3441 1,234 -2,207
6 3 3 1,722 1,719

7 V7 17 2,300 2,283

8 38 38 2,410 23N

9 74 74 2,410 2,336
16 (F} 11 2,410 2,299
" 147 147 2410 2,263
12 183 183 2410 2,227
13 216 216 2,410 2,194
14 238 . 238 2,410 2,172
15 252 252 2,410 £2,158
16 252 252 2,410 2,158
17 252 1252 2,410 12,158
18 252 "252 2,410 2,158
19 252 252 2410 2,158
20 252 1252 2,410 2,158
21 252 252 2,410 2,158
22 252 - 218 430 2410 1,940
23 252 454 706 2410 1,704
24 252 262 514 2410 - 1,896
25 252 244 496 24i0 1,914
26 252 252 7410 2,158
27 252 109 © 361 2410 2,049
28 252 623 " B75 2410 C1,535
29 252 437 689 2410 1,721
30 252 502 754 2410 1,656
Pl 252 : . 282 2410 2,158
F 32 252 A 252 2,410 2,158
L33 252 S 252 © 2,419 2,158
LR 37 I L2152 © 2410 2,158
35 252 252 2410 2,158
36 252 252 2410 2,158
37 252 - 282 2410 2,158
38 252 257 2410 2,158
39 252 252 2410 2,158
40 . 252 252 2410 2,158
41 252 252 2410 2,158
42 252 218 © 470 2410 1,910
43 252 451 06 2410 1,704
44 252 262 514 2,410 1,896
45 252 244 496 2,410 1914
46 252 252 2,410 2,158
47 252 252 2410 2,158
48 252 252 2410 2,158
49 252 252 2,410 2,158
50 252 252 2410 2,158
51 252 252 2410 2,158
52 252 109 1361 2,410 2,049
53 252 623 875 2410 1,535
54 252 437 . 689 2,410 17221
55 252 282 2410 2,158
28,217 11,368 5,196 41841 122,174 77,313

EiRR = 6.9% o ,
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Table 2.8 Future Farm Budgel of Fach ¥arm Type

Priodity Asea ) Upper Champt -Up;g:_n‘apou ng Ugper Kapheu
Farm Type Cofice . ColfoesTea CoffesNegetables © _ ColfeerVegenables Coffecs Vegetables _ ColfeetVepilables
lvigated Ficld Coffee: 21 ha Coffee: 23ha Vege-UpC: O3 ha Veae UpC: DIha Vepe UpC: 03 ha Colfee: 16 ha
{Cropping Patters) - - Tea: b ha - . o= - - - LowR-UpC ; 0 ha
Non-irrigated ficlds . . - - Coffee 2tha Cofice ¥ ha Coffee L
e - : - - Vepstables @ ha Upland cice G ha

No. of Hoeschold 40111, 186 11H. _ 76 1M, 160 HH, 26 HH. 4M HH
1. Gross Income 3114 {262 {1.256) (1.814) 11,556) (1 856)

bk Farm Incoine 2.7H4 1627 1,258 1835 1,556 1855

I-2 Noa-farm Incoms 0 0 0 0 1] ¢
2. Pradoction Cost @ M 179 sk 2% 08
1 Net dncone JAIK! 1033 n I48% 1280 L343
4. Living Expenses 11,443) A (958) 11,075 £4.075) th443)

&1 Food lems 820 B2D 623 G2 623 820

-2 Non-food [1ems 623 623 3a8 452 452 523
S NetPesenne £19 N Fikl 3% 208 B i

Reavarks : Future Fving enpense vel is classified into three (ype as satisfy, average in national level, and average in cucal leved. boted on the data from Agciculiural Sector Memorandam
Report (IBRD, 1934)
Futre colfce peice is apphiad for the estimation.

Priority Area Lower Xe Set _ Upper Tay-Lla .
Farm Type Lowiand Rie Lowtand Ric Coffee+Lowland R CoffeesLowland R Lowfand R - LowlandR
Terigated Field LowR-AlowR: 25 ha LowR-UpC.: 25t2 LowR.-LowR:P2ha LowR-UpC b2ha LowR-UpC 25 ha LowR. -Faliow: 25 ba
Cropping Pattern) - - - . - Lo . - — = - -
Noa-imgated Hiehds . . - - -+ Colfes 1.3 ha Coffee 08tk - - ha - - ha
- . - - . ) - - by - - _ha

No. of Household 80 HH. 320 HH t7 HEL LERIRIN . 29 4L 1 KL
1. Gross Tncome (3.000) (3, 100) Q.63 (1.6LD 3.00) th.500)

§-§ Farm tnconw 3000 3100 1610 168 3,100 1500

3-2 Non-farui Income o V] Q 0 R ] 4]
2. Production Cost S A [/ 1030 4 31 925 o us
3, Net Income 1593 201 Ligg L0 N R L] 1082
4. Living Expepses (5443} (h44d) 14,075 1015 : {I.ﬂ]) T (358)

4-1 Food lems B0 B2Q £23 623 . 820 co B 73

4-2 Non-food tems 71 23 452 452 : 623 G 1)
5. Net Reserve D am a1 B P>} e - I L9

Rcmm‘t.s : Future I iR exponse Tovel is classi ﬁe-! into three type as satisfy, average in nationad beved, and average in rural level, based of the dat from Agficn!turql—gc—ctoc Memorandam
Repont (1BRD. 19948} : . ‘ F o
Futre coffre peice is applied for she estimation, oL o : -
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