V_. CONSTRUCTION PLAN AND COST ESTIMATE

5.1 Construction Plan

5.1.1 Construction work

The civil works to be constructed under the Project may be broadly divided into two
categories; trrigation and drainage facilities, and rural infrastructures. The irrigation and
drainage facilities are in turn divided into two categories; major irrigation and drainage

facilitiés, and on-farm development works. The main works for cach category are as follows:

{1) Majorirrigation and drainage facilities

(2

3

Headreach with related structures

Main and secondary canals with related structures

Main pump station

Booster pump stations

Regulation pond

Main and secondary drains with related structures

Farm roads to be provided alongside headreach, and main and sccondary

canals

On-farm development work

Tertiary and field canals with related structures

~Tertiary and ficld drains with related structures

Farm roads to be provided alongside tertiary and field canals
Land clearing and land levelling work for present forest land

Land consolidation for the demonstration farm

Rural infrastructures

- Village roads
_ Extension of municipal water supply pipe line
- Tubewells and distribution pipe Jine
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5.1.2 Construction plan
Orderly implementation of the Project s essential for obtaining maximum benefit from

the Project as carly as possible. With this in mind and _
o stages. Stage-I will include all works

also taking into account the scale of the
Project, it is proposed to implement the Project in tw
related to the originallyaplanncd arca of 1,700 ha, while Stage-11 will cover the works for the
extension arca of 1,000 ha. It is proposed to include the rural infrastructures in Stage-1, since
their implementation is nrgently needed. Major works to be implemented in each stage are

itemized below:
Stage-1 - Main frrigation and drainage facilities for the originally-planned area
- On-farm development work for the originally-planned area including
land clearing, land leveling and land consolidation for the demonstration
work
. Rural infrastructures for the entire Project area
Stage-11 - Main irrigation and drainage facilities for the extension area

- On-farm development work for the extension area

All the construction works will be executed by qualified contractor(s) selected through
international competitive tendering, except for the extension of the municipal water supply
pipe line. This work only, will be made by Lao Water Supply Company (Bo Ly Sath Nam

Papa Lao) under supervision of the Project office.

In general, mechanized construction methods will be employed since the construction
work includes a large volume of earth work. Details of the work quantities are given in

Annex 1X. Annual workable days for the construction work are cstimated at 269.

Construction work for main irrigation and drainage facilities, and on-farm
development work will be carried out almost simultaneously so that the Project benefits may
accrue immediately after the completion of the construction works.

In order to assist the Project office in detailed design, preparation of tender
documents, technical guidance for prequalification and tendering works, and supervision of
the constrction works, competent foreign consuliant(s) will be engaged.

The construction schedule prepared on the above-mentioned conditions is given in

Fig. V-1. The construction work for Stage-I will commence in May 1990 and end in October
1992, taking a period of two and a half years. The construction work for Stage-I1 will
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commence in May 1991 and end in April 1993, Consequently,

the total construction period

will be three years, Irrigation of the demonstration farm of 64 ha is scheduled to commence
from vaember 1991. Trrigation of the originally-planned area of 1,700 ha will commence
from May 1992, and the entire area of 2,700 ha will be brought under irngation from May

1993,

Operation and maintenance of the main irrigation and drainage facilities, village roads,
and farm tractors for the demonstration farm will be carried out by the Project office, while
that of the on-farm facilities will be entrusted to the farmers concerned. Operation and

maintenance of the potable water supply facilities will be entrusted to the Lao Water Supply
Company or to the Project office.

5.2 Cost Estimate

5.2.1 General

Costs for implementation of the Project arc estimated based on the following

assumptions :

(O

(2)

3

4

The exchange rate as of October 1988 is used in the estimate as follows :
US$1 = Kip 450 =¥130

All construction works, except for extension of the municipal water supply pipe
line for rural development will be carried out by contractor(s) selected through
international tendering. Most of the construction machinery and equipment
needed for the construction works will be available in Lao PDR. The extension
of the municipal water supply pipe line will be made by Lao Water Supply
Company.

Taxes on the construction materials, machinery and equipment to be imported

from abroad are cxempted.

Unit costs of the various works are estimated at price and wage levels prevailing
in Vientiane as of Qctober 1988, due reference being made to the costs actuaily
incurred in implementation of the Tha Ngon Project. The unit costs are divided

into foreign currency portion and local currency portion based on the following

classification :
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- Local currency portion
- Labor force
- 'Wooden materials
- Sand and gravel
- Inland transportation
- Administration expenses

Foreign currency portion
- Reinforcing bar _
- Depreciation of construction equipment and machinery
- Pumping plant and electrical facilities
- Steel gates
- Structural steel
- Cement
- Fuel
- International transportation
- General expense and profits for foreign contractor(s)
- Expenses and fees of engineering services by foreign consultant(s)

(5) Physical contingency is taken as 8% of direct construction cost. .

(6) Price contingency is estimated based on a price escalation rate of 1% per annum
for the foreign currency equivalent.

5.2.2 Cost Estimate
(1) Construction cost and annual disbursement schedule
The total construction cost for the Project is estimated at US$29.1 million
equivalent, comprising US$26.1 million of foreign currency portion and
US$3.0 million equivalent of local currency portion as summarized in Table
V-1, The annual disbursement schedule is worked out based on the
construction schedule as shown in Table V-2.

(2} Operation and maintenance costs

Operation and maintenance costs at the stage of full operation of the Project-are.
estimated at US$238,000 equivalent including (i) operation and maintenance of
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the Project office and (ii) operation and maintenance of the Project facilities.
These costs are shown in Table V-3,

(3) Replacement cost of the Project facilities
Pumping equipment, electrical facilities and stecl gates will have to be

periodically replaced. The useful life and replacement costs are given in
Table V-4.
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VI. ORGANIZATION AND MANAGEMENT

6.1  Organization for Project Implementation

In order to proceed with construction of the Project facilities, the following works

will have to be executed by the Government of Lao PDR:

Detailed design including preparation of tender documents

Prequalification and tendering

)

t

Land acquisition

Construction supervision

For smooth execution of the above works, an executing organization is proposed
which is tentatively called * the Project office " under the minister of MAF. To coordinate,
guide and assist the Project office in the implementation, a coordination committee is also
proposed under the minister of MAF. The commitiee will consist of representatives of
authorities concerned such as high-ranking officers of Vientiane Municipality administration,
and Saysetha and Saythany Districts offices. One director of the Project office will be
appointed by the minister of MAF, and he will be responsible for all the operation and
management of the office. At the construction stage, the office will have five sections: (1)
design section, (ii) construction section, (iii) equipment section,(iv) accounting section and
{v) administration section. The design and construction sections will have three sub-sections,
respectively (i) main facilities, (ii) rural infrastructures and (iii) on-farm work. The toral
number of required office staff is estimated at 64. The organization chart is given in
Fig. VI-1.

For the location of the office, a place near the Saythany District office, where national
roads, routes 10 and 13 join, is proposed to be central and conveniently situated.

6.2  Organization for Operation and Maintenance

After completion of Project construction, the Project facilities will be transferred to the
governor of the Vientiane Municipality, and the Project office will be put under the authority
of the governor. MAF will be a member of the coordination committee, and will assist and
collaborate with the Project office in the operation and maintenance of the Project facilities.
The director of the Project office will be appointed by the governor of the Vientiane
Municipality. The Project ‘office will have the following operation and maintenance
responsibilities:
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- Planning of the irrigation schedule

- Monitoring and record-keeping of meteorological data

- Operation of irrigation water supply

- Day-to-day administration relating to water management according to the operation
rule

- Monitoring of irrigation water supply

- Maintenance and repair of the irrigation and drainage facilities

- Operation and maintenance of the cquipment and machinery

- Technical guidance and training for farmers in water management

- Farming guidance for farmers

- Operation and maintenance of rural infrastructures

- Operation and maintenance of farm tractors

In order to carry out the above works, the Project office will be organized into four
sections, namely (i) operation section, (il) maintenance section (iil) accounting section and
(iv) administration section. The operation section will have four sub-sections: (i) monitoring
and planning, (it) irrigation operation, (i) rural infrastructures, and {iv) waining and
guidance. The maintenance section will have two sub-sections: (i) repair and maintenance,
and (it) equipment and store. The number of office staff is estimated at 54. The organization

chart is given in Fig VI-2.
At the farmers' level, irrigation water users’ associations will have to be organized on

a tertiary canal basis to manage water supply and maintain the on-farm facilities under the

technical guidance of the Project office.

W75 -



VII. PROJECT EVALUATION

7.1 Economic Evaluation

7.1.1 Basic assumptions

The economic evaluation of the Project from the point of view of the national

economy, has been made based on the following assumptions :

@

(if)
(i)
(iv)

The economic useful life of the Project is 50 years after construction.

All prices are expressed at constant 1988 prices.

The exchange rate used is US$1.00 = Kip 450 = ¥130 as of Qctober, 1988.

The costs for rural development, and land consolidation and farm machinery for
the demonstration farm are excluded from the capital cost because they can be
regarded as social investments that are not directly related to agricultural

production.

7.1.2  Evaluation of economic prices

Economic prices for inputs and outputs of the Project arc evalvated based on the

following criteria:

ey

2)

Direct transfer payment

Direct transfer payments such as taxes and direct subsidies are domestic
monetary transfers with no resource expense. These have to be eliminated in the
cconomic evaluation. Since the project cost is estimated based on tax
exemption, no direct transfer payment is included in the cost.

Standard conversion factor (SCF)

The value of all the domestic currency is multiplied by this factor in order to
adjust the distortion of domestic prices occusring as a result of national tréde
policies such as tariffs and subsidies. A SCFE of 0.90 is adopted in this
evaluation, referring to the appraisal of the Rural Credit Project by IFAD in
1987
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(3) Traded goods and services

Economic prices of traded goods and services are based on border prices.
Border prices of farm inputs and oniputs are estimated on the basis of the World
Bank's pro;ccuons of world market prices for the year 2000. Additional
domestic costs from the border are added to the price, and savings by impori
substltutlon and additional cost for export expansion are deducted in order to
estimate 1mport and export parity prices at the farm gate.

(4) Opportunity cost of labor

At present, most farm labor requirements are generally met by family labor.
Seasonal labor demands for transplanting and harvesting are pactly met by hiring
from neighbors at a wage of Kip 400/man-day. However, farm work is scarce
duning the dry season. Economic farm labor costs are therefore estimated at Kip

' 400/man-day in the rainy season and Kip 100/man-day in the dry season.
According to a study in the Vientiane area, in general labor is actively employed
for about two thirds of a year. A shadow wage rate for construction labor is
estimated at 0.37, which is derived from the ratio of a weighted average of farm
labor cost to estimated labor wage (Kip 810). The wage rate in the cost
estimation includes a premium to attract labor.

7.1.3 Economic benefit
(1) Economic prices for agricultural outputs and inputs

Of the four crops proposed, paddy and soybean are produced for import
substitution, groundnuis for export and garlic for domestic consumption.
Therefore, the economic prices of rice and soybean are based on import parity
prices and that of groundnuts on export parity price. Though soybean is
actually imported as a form of milled cake, price as a form of bean is adopted

since a processing plant is planned. The present farm gate price is used for

garlic prices.

Farm inputs such as fertilizers and agricultural chemicals are all imported and the
prices are based on import parity prices. The estimated prices are as follows:
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(2)

Economic Price

lem (Kipfton)
Products

Paddy 98,490

Soybean 155,170

Groundauts I 16,320

Garlic 200,000
Inputs

Urea 132,990

Ammophos 158,220

Diazinon - 1,037,700

Details of the derivation of import and export parity prices are given in

Annex X.

Net agricultural production value

The irrigation benefits are derived from the incremental crop production

attributable to a stable irrigation water supply. These benefits are estimated as

the difference in annual net crop production values under "with" and "without"

project conditions as follows (for details, see Annex X):
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(Unit: Kip million)

Description \g;g’?&llt PY;});S::I Increment
Gross Production Value
Originally-planned Area 368.0 1,688.9 1,320.9
Extension Area 113.9 081.5 867.6
Total 481.9 2,670.4 2,188.3
Total Production Cost
Originally-planned Area 130.2 400.6 2704
Extension Arca 42.6 242.1 199.5
Total 172.8 6427 469.9
Net Production Value
Originally-planned Area 2378 1,288.3 1,050.5
Extension Area 71.3 739.4 668.1
Total 309.1 2,027.7 1,718.6
(US$1,000 equivalent) 686.9 4,506.0 3,819.1

(3) Accruement of benefit during build-up period

The irrigation benefits expected to accrue from the start of irrigation will increase

year by year during the build-up period. The build-up period is assumed 10 be

five years from the start of irrigation. Targeted production in the Project area

will be fully attained in the tenth year from the start of construction. The

irrigation benefits during the build-up period based on the construction schedule

are estimated as follows :
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Irrigation Benefit (US$ thousand)'

Y_ear

1 0 0
2 0 0
3 0 0
4 2771 0
5 1,211.5 269.7
6 1,544.5 838.5
7 1,834.6 1,027.4
3 2,161.9 1,194.4
9 2,334.,5 1,383.3

10 2,334.5 1,484.6

Total

277.1
1,481.2
2,383.0
2,867.0
3,356.3
3,718.8
3,819.1

7.1.4 Economic cost

The financial project costs estimated in Chapter 5 are converted into economic cost by

the following procedures:

() The costs for rural development, land consolidation and farm machinery for the

demonstration farm arc excluded.

ii) Contmgency for price escalation is deducted from ﬁnancxal cost.
(iti) All the costs are divided into foreign currency portion and local currency potion.

(iv) Local currency portion is divided into unskilled labor costs and others.

(v) Unskilled labor costs are converted into opportunity costs by multiplying by the

shadow wage rate of 0.37.

(vi) Total local currency portion is converted into economic price by multiplying
SCF of (.90 in order to adjust the distortion of local currency.

(vii) Converted local currency portion is added to foreign currency portion.

Derived economic cost is US$25,787,400 for capital cost, US$208,100 for anﬁuai

operation cost, and US$610,000 and US$5,004,000 for every ten and 25 years of equipment

replacement. The flow of economic costs is shown in Table VII-1.
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7.1.5 Result of economic evéluation

Benefit and cost stream during the useful life of the Project are shown in Table VII-1.
The economic internal rate of return (EIRR) is thcreby calculated at 11.1%. The net present
value (NPV) at a discount rate of 8% is estimated at US$8,382,200

In order to evaluate the soundness of the Project in the event of possible future
changcs in economic conditions, a sensitivity analysis was made for the following cases:

Case-1: The project costs increase by 10% due to unexpected increase of material
cost beyond the physical contingency accounted.

Case-2:  The project benefits decrease by 10% due to unexpected decrease in
forecast price of farm products or in crop yields.

- Case-3:  The build-up period is prolonged by two years due to inefficient O&M
management or agricultural extension service.

Case-4: The completion of construction is delayed for two years due to unexpected
inefficiency of contractors or unforeseen reasons.

The effects of these changes on EIRR and NPV (discounted at 8%) are summarized as
shown below:

EIRR NPV 8%
Case (%) (US$ thousand)
Case-1 10.1 6,107.1
Case-2 100 5.268.9
Case-3 10.6 7,291.6

Case-4 10.2 6,256.6

As a consequence of the above evaluation, it is concluded that the Project can expect
‘an acceptable economic return to investment with 11.1% of EIRR and US$8,382,200 of
NPV at a discount rate of 8%. The sensitivity analysis indicates that economic feasibility of

the Project isrélatively insensitive to possible changes.
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7.2 Impact on Farm Budget
7.2.1 Increase of farmers’ disposable income

The farm budget analyses are made for two types of cropping patterns in order to
evaluate the Project from the aspect of income (0 direct beneficiaries. The result of the farm

interview survey was referred to for the estimation of present farm budget.

Farm income and farmers' disposable income (before payment of irrigation water
charge) is expected to increase significantly under the Project. The future annual disposable
income is estimated 10 be 2.4 to 4.4 times larger than at present, depending on farm size.
Changes in farm budget with an average farm size of 1.6 ha are estimated as shown below
(details are given in Annex X):

(Unit; Kip thousand)

Descripti Farm Total Farm Disposable
escrption Income Income Expense Income
Without Project 129.2 249 .8 23.0 1 226.8
With Project

Case-1 809.2 929.8 208.0 721.8
Case-2 867.1 987.7 2698 717.9

Note: Farm expenses include farm input costs and agro-tax.
Cases represent the following cropping patterns.

Case-1;  Paddy - Paddy
Case-2;  Paddy - Soybean, Groundnuts, Garlic
(ratio of arca for three crops is 350:160:40)

7.2.2 Farmers' capacity to pay and irrigation water charge

The farmers’ capacity to pay for the irrigation water charge depends on the amount of
incremental disposable income of farmers resulting from irrigated farming under the Project.
If the water charge were too high, it would seriously impair the farmers’ witlingness to accept
intensive cropping and modern farming techniques proposed under the Project, and would
eventually make it difficult to realize the goal of increased agricultural produétion. With this
in mind and also taking into consideration practices in similar projects in the world, the water

charge for the Project is proposed at about 30% of mcremental disposable income of farmers.
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The following table shows incremental disposable income and water charges for
an average farm size of 1.6 ha.

a farm with

. Incremental ' Annual Water Charge
Cropping Disposable -
Pattern Income per farm per ha
(Kip/1.6 ha) (Kip/1.6 ha) (Kip/ha)
Paddy-Paddy 495,000 148,500 92,800
Paddy-Upland Crops 491,100 147,300 92,100

Based on the above unit charges, the total amount of water charges to be collected
from the farmers whose farms will be irrigated by the Project is estimated at Kip 250 million
per annum, which will cover the estimated annual operation, maintenance and replacement
costs of the Project {equivalent to Kip 225 million/year).

7.3 Financial Analysis

Financial analysis of the Project from the viewpoint of the Government budget and the
executing organization of the Project is made based on the cost estimation shown in
Chapter V.

7.3.1 Repayment of project costs

It is assumed that the capital costs required for the implementation of the Project will

be arranged under the following condiitons:

(1) The foreign currency portion of the capital cost will be financed by a loan from
an international organization.

(2) The interest rate on the loan will be 1.00% per annum and the repayment period
will be 30 years including 10 years of grace period.

(3) The local currency portion of the capital cost will be financed by the

Government budget without repayment.

The repayment schedule for the foreign loan based on the above conditions is shown

in Table V1I-2.
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7.3.2 Financial inflow and outfiow

The financial inflow and outflow of the executing organization are estimated assuming
that the organization has an independent budget. The inflow of the organization is the water
charge collected from the Project beneficiaries. Outflow consists of total financial cost and
the repaymient of loan. Estimated financial cash flow is given in Table VII-2.

7.4 Socioeconomic Impacts

In addition to the direct project benefits assessed in the economic evaluation, various
secondary and intangible benefits are expected from implementation of the Project. The

following are among the major secondary and intangible benefits:
(1) Expediting economic and social activities

Local transportation will be much impfoved by the construction of both village
roads and operation and maintenance roads atong the irrigation canals. ~At
present, the road network is not sufficient and existing rural roads are of poor
guality. They impede the economic and social activities of villagers particularly
in the rainy season. The improved road system will contribute to the
improvement of economic activities by enhancing inter- and intra-regional

accessibility and communication.
(2) Satisfaction of basic human needs

Potable watcr supply facilities will be developed in villages where at the moment
there are problems because of shortage of water. The sanitary conditions of
villages will be improved through expansion of potable water supply.

(3) Stable food supply
The Project will help to ensure 'selfwsufficicncy_in rice, one of the main

objectives of the national development plans. Adequate supply of food will be |

-an important contribution to establishing the economic independence of Lao
PDR. |
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(4

(5)

Increase of employment opportunities

There will be increased employment opportunities for local people as a result of
the project and a favorable impact will be made on the national economy through
the multiplier effect. Furthermore, employees will be able to gain experience,
technical know-how, and skills in various fields of work. This experience can
be applied to future development in the region.

Foreign exchange saving

Upon completion of the Project, a significant increase in rice production is
expected. The marketable production will be about 19,500 tons of paddy. The
increased production would greatly reduce rice imports and consequently
coniribute to a foreign exchange saving, equivalent to around US$6.5 million

per annum.
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VII. CONCLUSION AND RECOMMENDATIONS

The feasibility study shows that the Project is technically sound and economlcally
viable. Further, the study has clarified that implementation of the Project will make favorable
socio-econontic impacts on the country as well as on the Vientiane Municipality, in line with

' the policy adopted by the Government of Lao PDR,

In order to implement the Project and to reach its goal as quickly as possible, the

following recommendations are made to the Goveinment of Lao PDR.

(1)

(2)

3

)

The implementation of the Project requires a considerable amount of funding,
which may be a heavy burden to the Government budget. To ease the burden,
an arrangement should be made for obtaining a loan or grant aid from

international organizations or possible donor countries.

An executing agency (the Project office) should be established in order to co-
ordinate the activities of different Government departments and offices
concerned and to implement the Project in an efficient manner. The Project
office should be staffed by an adequate number of qualified Laotian personnel,
possibly supported by experienced foreign consuliants.

The success of the Project largely depends on the willingness and knowledge of
farmers in practicing improved farming techniques. In this respect, the present
agricultural support organization will need to be strengthened and their extension

services intensified.

Although the Government has long promoted agricultural development in the
country, experience and know-how in this field are still limited. To cope with
this situation, arrangements should be made for obtaining technical aid from
various organizations of foreign countries including JICA. Such technical aid
may involve the following:

- Technica] assistance by foreign experts and vo}unte.ers:_
This would be made on a temporary basis for the initial five to ten-year period

of the Project operation. At least, l-irrigation expert, 1-agronomist,

l-agricultural extension expert, 1-agro-machinery expert and 5-volunteers
will be needed.
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- Overseas training of Laotian staff:

Key staff of the Project Office and other concerned offices should be

provided with an opportunity to participate in foreign waining programs such
as JICA's course training program.
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Table -1 Net Material Product and GDP of Lao PDR

(Unit: Kip miltion in 1986 price)

Sector 1987 1983 1984 1985 1986 1987

. o o (estimated)
Agriculinre and {orestry 31,324 32,292 34,638 37,292 40,026 37.824
Indusiry 3,440 3,569 3,785 4,469 5,208 4,187
Construction 1,023 1,378 1,613 2,261 2,050 2,255
Tmnspor!miqn and
COMIMUBICALONS 575 642 687 723 741 873
Conuncree 3,923 4,293 4,478 4,631 4,834 5,076
Others 344 357 378 447 530 726
Net Material Product 40,629 42,53 45,579 49,825 53,479 50,941
Depreciation 2438 2,552 2,735 2,990 3,209 3,056
Government and other
SCIVICES 6,002 5,520 5,547 5,959 6,204 6,485
Estimated GDP 49,129 50,603 53,861 58,774 62,892 60,482
GDP deflator 20.2% 35.8% 43.2% TH4% 100.0% 106.6%
GDP at current prices 9,924 18,116 25,961 41,965 62,892 64 474
Source . Waorld Bank, Lao PDR Country Economic Memorandum, 1988
Remark ©  GDP is estimated through adding depriciation and government and non-material services to Net

Matcrial Product, which is adopted in socialist countries as a measure of economic activity of a
country.
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Table 1I-2  Official Exports and Imports

(Unit: US$ million)

1987 1988
Year 1976 1980 _ 1985. (estimated) (planned)
Exports 10.1 17.0 58.1 66.3 80.7
10 Socialist Countries ; 12 13.2 30.5 31.0
to Capitalist Countries 10.1 14.8 31.9 i8.8 30.7
Border trade - 1.0 13.0 17.0 19.0 .
Imports 31.3 5.3 08.7 140.7 160.1
from Sccialist Countries 139 217 64.7 96.9 117.7
from Capitalist Countrics 17.4 42.2 21.0 26.8 23.4
Border trade - 1.4 i3.0 17.0 19.0
Balance of Trade 210 483 .40.6 744 -79.4
between Socialist Countries -13.6 -20.5 "-51.5 -66.4 -86.7
between Capitalist Countries -17.4 -27.4 10.9 -8.0 1.3
Border trade - 0.4 0 0 {

Source @ Ministry of Economic Planning and Finance
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Table 1i-3

‘Composition of Official Exports, 1986

(Unit: US$1,000)

to to
Items Socialist Capitalist Total %%
Countrics Couniries

Eleetricity 0 27,159 27,7159 . 56.3%
Logs 1,036 5,600 6,636 13.5%
Other wood products 2,024 {0 2,024 4.1%
Coffee 5,914 0 5914 12.0%
Tobacco _ 1,510 0 1,510 3.1%
Other agricultural preducts 363 1,054 1,417 2.9%
Tin ore 1,682 0 1,682 3.4%
Gypsum 2,244 0 2,244 4.6%
Others 2 89 91 0.2%

Total 14,775 34,502 49,271 100.0%

Source: Ministry of Economic Planning and Finance

Table 1I-4  Composition of Official Exports, 1987

(estimated)
(Unit: US$1,000)
to to
Tiems Socialist Capitalist Total Y%
Countries Countries
Electricity 0 14,817 14,817 30.0%
Logs 1,461 3,471 4,932 10.0%
Other wood products 10,584 89 10,673 21.6%
Coffee 10,423 80 10,503 21.3%
Tobacco 1,793 0 1,793 3.6%
Other agricultural products 845 373 1,218 2.5%
'Tin ore s 2,331 0 2,331 4.7%
Gypsum - 2,477 0 2,471 5.0%
Others 637 23 660 1.3%
Total 30,551 18,853 49,404 100.0%

Source: Ministry of Economic Planning and Finance
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Table I1-5

Composition of Official Imporis, 1986

(Unit: US$1,000)

from from
Items Socialist Capitalist Total o
Countries Countries

Machinary and Vehicles 26,757 2,740 29,497 30.7%
Petroleum products 26,105 7,873 33,978 35.4%
Raw materials 552 8,431 8,083 9.4%
Foodstuff 2,160 3,285 5,445 5.7%
Medicine and Medical equipment 6,272 800 7,072 7.4%
Electricity 404 925 1,329 1.4%
Construction materials 754 313 1,067 1.1%
Others 2,481 6,085 8,566 8.9%

Toral 65,485 30,452 05,937 100.0%

Source: Ministry of Economic Planning and Finance

Table [}-6

Composition of Official Imports, 1987

(estimated)
(Unit: US$1,000)
from from |
ltems Socialist Capitalist Total %o
Countries Countries

Machinary and Vehicles 37,640 5,074 42,714 32.8%
Petroleam products 36,684 5,075 41,759 32.0%
Raw materials 2,271 8,751 11,022 8.5%
Foodstuff 3,475 8,690 12,165 9.3%
Medlqlqe and Medical equipment 9,139 850 9,989 71.7%
Electricity ' 1,286 1,159 2,445 1.9%
Construction materials 1,910 452 2,362 1.8%
Others 4,522 3,316 7.838 6.0%

Total 96,927 33,367 130,204 100.0%

Source: Ministry of Economic Planning and Finance
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Tabl_c II-7  Planted Area of Main Craps, 1976-1987

(Unit: 1,000 ha)

Year 1976-1979 1980 1981 1982 1983 1984 1985 1986 1987
average

Paddy Total 578.5 7320 7450 7369 6943 655.1 663.5 6517 551.5

Rainfed paddy =~ 352.3 4269 4332 435.0 3964 3603 383.1 385.0 356.7

Irigated paddy 4.9 7.7 65 57 60 86 100 1001 96

Upland paddy ~ 221.3 2974 3053 2962 2919 2862 270.4 256.6 1852
Maize 208 283 309 315 298 28.6 269 29.6 24.8
Slweet potatoes

and cassava 7.5 9.1 11.0 120 117 119 102 8.7 16.6
Mungbean 1.9 2.9 3.0 3.0 3.0 3.0 2.4 1.8 2.8
Soybean 3.0 4.8 5.5 5.5 4.8 5.2 3.1 3.5 4.9
Groundnuts 7.3 107 113 LS 113 115 6.6 5.2 6.5
Tobacco 2.4 4.0 4.4 4.4 3.1 3.6 3.6 32 4.9
Cotton 5.3 7.0 7.1 7.2 7.2 7.2 5.2 4.2 5.6
Sugarcane 07 09 09 09 L1 19 26 26 3.8
Coffee 4.8 6.5 7.7 7.7 8.2 111 126 13.1 14.3
Sources: 1. MAFIC, Agricuitural Statisiics 1976-1983, 1984

2. State Planning Committee, [0 Years of Socio-Economic Development in the Lao

PDR, 1985

3. State Committee of Economy, Planning and Finance, Basic Data about the
Social and Economic Development of Lao PDR 1987, 1988
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Table 1.8  Production of Main Crops, 1976-1987

(Unit: 1,000 ton) -

Year  1976-1979 1980 1981 1982 1983 1984 1985 - 1986 1987
average _

Paddy Tol  729.6 1,053.1 1,1547 1,132.4 1,0632 1,321.0 1,395.1 1,449.1 1,207.1
Reinfod paddy 4974 7050 7822 7705 7619 919.2 1,023.3 10817 9507
Imigtedpaddy 68 111 123 124 125 214 265 273 287
Upland paddy 2254 337.0 3602 3495 2888 3804 3453 340.1 2277

Maize 284 300 328 347 319 339 333 415 357

Sweet potatoes -
and cassava 64.0 803 971 95.8 957 96.6 85.5 65.5 118.6

Mungbean 1.0 1.6 1.7 1.8 1.7 1.8 [ 1.0 - 19
Soybean 2.1 3.3 3.9 4.2 3.5 3.6 2.1 2.6 3.7
Groundnuts 54 7.9 8.7 9.2 8.7 8.9 5.2 4.2 5.6
Tobacco 10.1 16.6 19.1 19.7 15.5 16.5 15.7 14.0 247
Cotton 36 49 50 52 50 51 29 2.6 40
Sugarcane 19.2 23.5 24.1 257 28.8 54.5 73.0 723 1128
Coffee 3.0 4.4 5.0 5.2 5.3 5.8 6.1 5.0 5.3

Sources: 1. MAFIC, Agricultural Statistics 1976-1983, 1984

2. State Planning Committee, /0 Years of Socio-Economic Development in the Lao
PDR, 1985 S

3. State Committee of Economy, Planning and Finance, Basic Data about the
Social and Economic Development of Lao PDR 1987, 1988
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Table [1:9  Unit Yield of Main Crops, 1976-1987

(Unit: ton/ha)

Yeur 1976-1979 1980 1981 1982 1983 1984 1985 1986 1987
average
Paddy Total 126 1.44 155 154 153 202 210 222 2.19

Rainfed paddy ~ 1.41  1.65 181 177 192 255 267 281 267
Irigated paddy  1.39  1.44  1.89 217 2.08 248 265 270 2.99
Upland paddy ~ 1.02 113 118 118 099 133 128 133 123

Maize 1.37 1.06 106 110 107 119 124 140 144
Sweet pdtatoes ' -

and cassava 8.53 882 883 798 818 8.12 838 7.53 7.14
Mungbean 0.53 055 057 0.60 0.5? 0.60 063 054 0.66
Soybean 0.70 0.69 071 076 073 069 0.69 075 076
Groundnuts 074 074 0.77 080 077 077 079 080 0.86
Tobacco 421 415 434 448 500 458 436 438 500
Cotton 0.68 070 070 072 069 071 056 062 071
Sugarcane 2743 26.11 2678 2856 26.18 28.68 28.08%8 27.81 29.68
Coffee 0.63 068 065 068 065 052 048 038 037

Sources: 1. MAFIC, Agricultural Statistics 1976-1983, 1984

2. State Planning Committee, }0 Years of Socio-Economic Development in the Lao
PDR, 1985

3. State Committee of Economy, Planning and Finance, Basic Data about the
Social and Economic Development of Lao PDR 1987, 1988
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Table -1 Metcorological Data at Vientianc

{Average from 1968 10 1987)

Jan. Feb., Mar. Apr. May Junc July Aug. Sept.  Oct. Nov.. Dec. Annual

Mean temperatare (°C)
224 247 274 290 287 284 281 276 276 270 249 223 265

Mean of daily maximum Lempt_:ralure. G
28.1 304 330 341 328 .31.9 314 308 310 309 295 219 310
Mean of daily minimum lemperature (°C)
167 100 21.8 240 246 251 249 248 242 232 203 168 221
Extreme minimum temperature (°C)
47 107 115 175 189 218 220 217 211 168 106 53 -
Mean relative hamidity (%)
68 65 64 66 73 T 78 79 78 74 69 67 72
Mean of daily maximum humidity {%)
92 89 87 88 93 94 94 95 95 93 90 92 92
Mean of daily minimuin humidity (%)
B 4@ 40 4 st 6 @ 6 @ st 4 4 5
Evaporaiion from class A-pan (mm/day)
37 42 46 S0 46 42 40 37 41 44 43 39 42
Wind velocity (mfsec) /1
1.6 16 l6e 1.9 20 138 1.4 18 l6 15 1.6 16 1.7
Daily sunshine hours
83 76 10 15 67 50 47 43 57 13 719 83 6.7
Monthly rainy days 2
1 2 4 8 16 19 19 21 18 7 2 1 118
Monthiy rainfall {(inm)

7 12 36 770228 269 295 302 290 7% 1 3 1,608

{1 : 15m above ground surface
£2 : Excluding trace .
Remark:  Original daa are provided by the Meworological and Hydrological Department, MAF
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Table 12 Monthly Rainfall at Vientiane

(Unit:mm)

Year Jan. Feb. Mar. Apr. May June  July  Aug.  Sep.  Oct. Nov. Dec. Annual

1967 23 126 6.0 942 1599 2218 3273 2008 4889 N 212 N 15440
1968 0.9 N 1006 888 3018 2435 2582 2068 2720 277 T N 15003
1969 196 N 424 409 2043 2059 4021 1289 2479 499 143 N 14462
1970 0.5 N 312 569 3064 3772 2158 6249 4205 S38 T 0.4 20873
1971 N 7.3 139 341 2940 2748 2894 2264 1634 135 0.8 182 14258
1972 N 68 368 167.6 1156 3128 24601 3067 1663 1484 82 58 15211
1973 N N 370 364 3083 2007 2986 2639 3613 257 T N 15319
1974 T 1.6 367 974 1005 1592 2557 3684 187.01 026 297 02 1329.1
1975 235 263 132 218 3470 4739 1775 4304 2897 1944 85 N 2,006.2
1976 N 230 1119 1269 1217 1673 1676 403.1 4167 767 N N 16149
1977 152 N 351 690 1519 2310 21L1 1748 1903 265 165 228 1,1442
1978 1.6 17.8 SI.1 1459 3284 2549 3546 2036 3814 1289 285 N 19867
1979 N 210 0.1 6L8 3447 3333 1501 1178 2531 192 N N 13011
1980 N 186 688 610 3195 6110 4615 3429 3534 547 T N 22914
1981 N 03 196 1242 3111 2385 6350 2100 2248 1178 405 T 19218
1982 N 61 608 696 2393 954 2538 4840 3195 902 222 06 16415
1983 S3.1 57 9.0 S8.1 97.6 2438 2179 3608 2471 679 N 72 13682
1984 N 106 3.4 889 1483 1481 4210 3889 267.1 1421 173 N 1,6357
1985 248 647 49 108 1353 2235 2574 1919 2588 814 N N 12535
1986 N 32 1.5 1188 3834 2562 3089 3183 2753 667 N 210 17533
1987 T 139 1006 1270 636 4738 1750 3560 2607 934 32 N 16672

AVE, 7.4 117 1359 765 2282 2688 2948 3018 2900 79.0 10.9 29 16079
% 05 07 22 4.8 142 164 183 188 180 49 07 02 1000

T: trace N : nill

Remark:  Original data are provided by the Meteorological and Hydrological Deparument, MAF
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Table 1I-3 Existing Irrigation Projects

Complétion Discllafgé Nos. of Pumps

Project Swm‘r:;{éle ﬁ;ﬁ;‘ Year (m3/s) {(HP x Unit) .

1. Kao Liao Il Mekong 1,000 1982 2.4 175 x 4

2. HongSengll  Hong Seng 1,100 1985 0.9 100x3
3. Pakpa Sack Mekong - 1984 0.9 100x3
4. Hong Seng I Hong Seng 100 1987 0.4 25%2
5. Vieng Chareun  Hong Seng 70 1987 - 0.2 25x1
6. Sok Noi - Bueng Khat 200 1987 0.5 40 x 2

' Khao ' '

7. Sam Khe BuengKhat 200 1987 0.8 25x4
Khao '
8. HouaKhoua  ThatLuang 300 1984 0.6 100 x 2
9. PhanhManh  Mekong 600 1982 L6 125 x 4
10. Hong Thong Mekong 150 1987 1.6 150x4
11. Tha Ngon 610 1974 1.6 220x 3

© Nam Ngum

-97-




Table I11-4

Extent of Each Soil Unit

(Unit: ha)

G . QOriginally- Extension
Soil Umt Texture planned Area Arca Total
Acrisols Sandy_ loam (b) 436 522 958
Silty loam (c) 1,991 1,131 3,122
Silty clay (d) 387 157 544
Sub-total (2,814) (1,810) (4,624)
Fluvisols ~ Silty clay () 68 : 68
Gleysols  Silty clay (d) 58 - 58
Total 2,940 1,810

4,750
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Table 116 Population and Farm Households in the Project Area

<= 100 -

‘ Population N Average  Nos. of g, of Arcaof Average
Village Howeoids Tomily  Fum o Ricr  Fam
' Male  Female  Total “  Size’ Household Houschold Licd — Size
{ha) (ha)
B. Pha Khao 932 943 1,925 311 6.2 75 241%  165.0 2.2
B.SaPhang Muk 363 347 710 149 48 101 §78% 1088 1.4
B. Don Noun 577 686 1,263 206 6.1 199 96.6% 2678 1.3
B. Xai 646 680 1,326 170 7.8 149 87.6%  302.6 2.0
© B.Na Khe 352 303 655 101 6.5 101 100.0%  193.6 1.9
B. Dan Xang 626 692 - 1,318 198 6.7 162 81.8% 1749 1.1
B. Dong Sang Hinh 344 347 691 117 5.9 77 65.8%  115.6 1.5
B. Na 670 710 1,380 303 4.6 88 29.0%  112.0 1.3
B. Sok Nhai 499 497 996 165 6.0 149 00.3%  286.2 1.9
B. Sok Noi . 555 574 1,129 197 5.7 197 100.0%  389.0 2.0
B. Phone Thong 253 241 494 78 6.3 65 833% 133.5 2.1
B. Na Biene 181 189 370 57 6.5 56 98.2% 820 1.5
Total 6,048 6200 12,257 2,052 6.0 1,419 69.2% 2,331.0 1.6
Source: Saythany and Saysctha District Offices



Table 1V-1

Alternative Plans

Items Plan-1 Plan-H
1. Main Pump Station
1.1 Discharge (m3/s) 4.86 4.86
12 Water lovel at the outlet of discharge pipeline (n) EL 186.50 EL 175.50
1.3 Water head (m) 41.40 28.20
1.4 Pamp diamcter (mm) 600 600
1.5 Nos. of pumps (unit) 71 Nl
1.6 Required power (kW) 3,350 2,280
2. Headreach
2.1 Dischasge {m/s) 4.86 4.86
2.2 Length (in) 11,200 11,400
2.3 Nos. of syphon {nos.) 4 4
2.4 Total syphon length (m) 4,850 400
3. Regulation Pond
3.1 HWL /2 (m) EL 176.00 EL 171.00
3.2 LWLA(m) EL 175.00 EL 170.00
4. Booster Pump Station No.1
4.1 Discharge (m3/s) - 1.85
4.2 Water head (m) - 6
4.3 Pump diamcter (;om) - 700
44  Nos. of pumps (unit) - 31
4.5  Required power (kW) - 160
5. Booster Pump Station No.2
5.1 Discharge (m/s) - 0.56
52  Water head {m) - 2.4
5.3 Pump diameter (mm) - 400
5.4  Nos. of pumps {unit) - 2
5.5 Required power (kW) - 20
6. Total Required Power (kW) 3,350 2,460
7. Related Struciures
7.1 Turnout {nos.) 6 6
7.2 Check (nos.) 5 5
7.3 Calvert (nos.) 1 7
7.4  Foolpath bridge (nos.) 6 6
7.5 Spiltway/wasleway {nos.) 4 4
7.6 Cross drain (nos.) 9 9
7.7  Syphon (nos.) 4 4
7% Gate (nos.) 20 20
{1+ One stand-by pump is included
f2:  High water level '
3: Low waler level
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Table IV-2  Land Demarcation for Future Land Use

(Unit: ha)
Present Land Use
Future Land Use . e —
Rainfed Grass R Pond &
Paddy ~ Lang  Forest Villige  Road 0N Towl
Originally-planncd Arca
Irrigated Paddy 1,258 29 145 0 0 0 1432
Irrigated Paddy/Upland 268 0 0 0 0 0 268
Rainfed Paddy 400 3] ¥ 0 0 0 400
Forest 0 0 253 0 0 0 253
Village . 0 0 0 179 0 0 179
Pond & Sream 0 0 0 0 0 16 16
Infrastructure 270 5 25 0 0 0 300
Road and Residence 63 0 12 0 17 0 92
Sub-Total 2,259 34 435 179 17 16 2,940
Extcnsion Area
Irrigated Paddy 332 0 386 0 0 0 718
Trrigated Paddy/Upland 55 9 218 0 0 t] 282
Rainfed Paddy 30 0 0 i\ 0 Q 301
Forest 0 0 269 0 0 0 269
Village 0 0 0 28 0 0 28
Pond & Stream 0 0 0 0 )] 0 0
Infrastructure 68 2 106 0 0 0 176
Road and Residence 15 6 4 0 i1 0 36
Sub-Total 771 17 983 28 11 0 1,810
Total Project Area
lrrigated Paddy 1,590 29 531 [t 0 0 2,250
Irrigated Paddy/Upland 323 9 218 0 0 0 350
Rainfed Paddy 701 0 0 )] 0 0 701
Forest 0 0 522 0 0 0 522
Village 0 0. 0 207 0 0 207
Pond & Stream 0 0 0 0 0 16 16
Infrastructurc 338 7 131 0 0 0 476
Road and Residence 78 6 16 0 28 0 128
Total 3,030 51 1418 207 28 16 4750
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Table IV-3  Proposed Farm Input and Labor Requirement for Cultivation of Rice:

Description {Unit) Rainy Season Paddy Dry Scason Paddy
1. FamnlInputs
(1) Seed (kg/ha) 40 40
(2) Fertilizer
Uea  (ke/ha) 100 100
Ammophos  (kg/ha) 250 250
(Total N-P-K) (90-50-(0) (90-50-0)
(3) Insecticide
Diazinon 13% (kg/ha) 10 10
2. Labor (man-day/ha)
Land preparation 25 25
Nursery growing 2 2
Transplanting 45 45
Fertilizer/weeding 10 8
Irrigation 10 10
Harvesting 45 50
Threshing 15 _ 15
Total 152 {55

Remark : Labor requirement under with-project condition is estimated based on the following

conditions.

1) Fertlizing and weeding become intensive, the labor requirement being
increased from 4 man-days to 10.
2) Irrigation becomes more intensive.

3) Harvesting requires more labor.

4) Salakham Rice Research Station uses 140 mandays per ha as the standard
requirement and assumes that mechanization of land preparation reduces labor
0 113 man-days per ha.
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Table IV-4  Proposed Farm Input and Labor Requirement for Cultivation of Upland Crops

Description {Unit) Soybean ~ Groundnut Garlic

. . Farm Inp uts
{1} Secd/Bulb (kg/ha) 60 80 1,000

(2) Fertilizer

Ul'ea (kg/ha) 60 40 78
Ammophos (kg/ha) 200 200 150
(Total N-P-K) (60-40-0) (50-40-0) (60-30-0)

(3) Insecticide

Diazinon 13% (kg/ha) 10 10 -
2. Labor (man-day/ha)

Tillage 22 22 21
Planting 12 12 15
Fertilizing 3 3 3
Weeding 7 10 10
Trrigation 7 11 11
Pest control 6 6 6
Harvesting 40 40 60
Total 97 104 126
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Table V-1  Summary of Costruction Cost (1/2)

(Unit: US$ 1,000)

Originally- Extension
Irems planned Arca Arca Total
1. Preparatory work 233 210 443
2.  Major irrigation and drainage facilities
- Headreach 5,600 - 5,600
- Major canals 1,912 934 2,846
- Major drains 975 288 1,263
- Main pump station 2,118 1,516 3,634
- Regulation pond 160 - 160
- Booster pump stations - 1,366 1,366
3. On-farm development
- Tertiary canals 1,974 1,274 3,248
- Tertiary drains 224 152 376
- Field canals 1,385 764 2,149
- Field drains 98 58 156
- Land clearing and levelling 303 916 1,219
Sub-lotal {142+3) (14,982) {7.478) (22,460)
4, Rural infrastructures ‘
- Rehabilitation of village road 92 - 92
- Extension of existing water supply pipe line 46 - 46
- Drilling and construction of 220 - 220
distribution pipe line
Sub-total {4) (358) - (358)
5. Project office 154 - 154
6. Demonstration farm
- Land consolidation 30 - 30
- Warehouse 126 - 126
7. 0O & M equipment 610 - 610
8.  Farm tractors for demonstration farm 9 - 91
6. Engineering services and 1,499 774 2,273
administration expenses
Sub-wotat (53+6+748+9) (2,510) (174 (3,284)
10. Contingencies
- Physical contingency 1,428 660 2088
- Price contingency 540 347 ,887
Sub-total (10) (1,968) (1,007) (2.975)
Total 19,818 9,259 29,077
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Table V-1

Originalty-planned Arca

Summary of Costruction Cost (2/2)

(Unii: US$ 1,000)

Extension Area

Items
FC LC Total FC LC  Touwat
1. Preparatory work 126 107 233 114 9% 210
2. Major irrigation and drainage facilities
- Headreach 4,915 685 5,600 - - -
- Major canals 1,732 130 1912 881 53 934
- Major drains 873 102 975 257 31 288
- Main pump station 2,084 34 2,118 1,479 19 1,516
-"Regulation pond 147 13 160 - - -
- Booster pump stations - - - L,3Me 20 1,366
3. On-farm development
- Tertiary canals - 1,762 212 1,974 - 1,146 128 1,274
- Tertiary drains 199 25 224 138 14 152
- Field canals 1,265 20 1,385 694 70 764
- Field drains 96 2 a8 571 i 58
- Land clearing and levelling 296 7 303 895 21 916
Sub-total (1+2+3) (13,495 (1,487 (14,982) (7025}  (458) (7478)
4. Rurai infrastructures
- Rehabilitation of village road 87 5 92 - - -
- Extension of existing 43 3 46 - - -
walter supply pipe line
- Drilling and construction 209 11 220 - - -
of distribution pipe line
Sub-total (4) (339 (19 (358) . ; ;
5. 'Project office - 154 154 - - -
6. Demonstration farm
- Land consolidation 28 2 30 - - -
- Warehouse 33 88 126 - - -
7. O & M equipment 610 - 610 - - -
8. ‘Farm tractors for 91 - 91 - - .
demonstraiion farm
9. Tngineering scrvices and 1,157 342 1,499 622 152 T4
administration expenses
Sub-total (5+6+7+8+9) (1,924)  (586) (2,510  (622) (152)  (7714)
10. Contingencies
- Physical contingency 1,261 167 1,4533 gég ‘i‘g ?,39]
- Price contingency 473 67
Sub-total (10) (1730) - (234) (1,968)  (940) 67 (1,007)
Total 17,492 2,326 19,818 8,587 672 9,259
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Table V-2 Annual Disbursement Schedule of Construction Cost

(Unit: US$1,000)

Total 1989 1990 1991 - 1992 1993
Itemns
. EC LC FC LC FC 1C FC c FC IC FC LG

Preparatory work 240 203 - - 126 107 114 96 - - - -
Major irrigation and
drainage facilitics _
- Headreach 4,915 685 - - 0983 136 2,949 413 983 136 - “
- Major canals 2,613 233 - - 329 35 1,183 117 908 - 70 193 11
- Major drains 1,130 133 - - 88 10 483 53 527 6% 52 1
- Main pump station 3,581 53 - - 1,038 17 1,038 17 502 6 1,003 i3
- Regulation pond 147 13 - - 48 4 99 9 - - - -
- Booster pump

stations 1,346 20 . - -, - - - 336 7 1,010 13
On-farm development .
- Tertiary canals 2,908 340 - - 18 2 1,616 75 1,047 174 227 89
- Tertiary drains 337 39 - - 20 2 105 13 184 22 28 2
- Field canals 1,959 190 - - - - 1,008 a6 8§11 B0 140 14
- Field drains 153 3 - - - - 48 1 77 1 28 1
- Land clearing and

tevelling 1.191 28 - - - - 237 6 775 1% 179 4
Rural infrastructures
- Village road 87 5 - - 29 2 58 3 - - - -
- Water supply pipe -

line 43 3 - - - - 14 1 29 2 - -
- Drilling and distri.

pipe line 209 11 - - - - 70 4 139 7 - -
Project office - 154 - 51 - 103 - - - v - -
Demonstration farm
- Land consolidation 28 2 - - - - 28 2 - - . -
- Warehouse 38 88 - - - - 38 88 - - - -
0 & M equipment 610 - - - - - 610 - - R - -
Farm tractors 91 - - - - - 91 - - . N -

Engineering
services and
admini. expenscs 1,779 494 475 114 267 114 415 114 415 114 207 38

Sub-lotal (23,405) (2,697 (475) (163) (2,946) (532)(10,184) (1,108} (6,733} {(706) (3,067) (186)
(1+2+..4849)

. Contingencies

- Physical .
contingency 1,873 215 38 13 236 43 815 88 539 56 245 15
- Price contingency 801 86 5 2 59 11 308 34 273 29 156 10

Total 26,679 2,998 518 180 3,241 586 11,307 1,230 7,545 791 3,468 211
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Table V-3

Annual Opceration and Maintenance Cost

- Gates

Items Calculation Cost (US$)
Salaries & Wages
- Staff salaries 61,320
- Labor wages 200 M/M x US$54 10,800
Operation cost
- Electric charge 9,000,000 kWh x 0.015 US$ 135,000
- Fuel, etc. for US$1,000/Month 12,000

vehicles & equipment

Office Expenses US$400/Month 4,800
Maintenance Cost 11,000
Miscellaneous 3,080

Total 238,000

Table V-4 Replacement Cost and Useful Life
(Irrigation and Drainage Facilities)
Useful Life Replacement Cost

Items (Years) (US$1,000)
-0 &M Equipment 10 610
Project Facilities
- Pumps & motors 25 4,265
- Transmission lines 25 217

95 522
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VII-1  Benefit and Cost Streams of the Project
_ (Unit: USS 1,000
Yoar Cosls .
in Year Benefit Capital O&M Replaccment . Total Balance
order Cost Cosl Cost Cost ) ’
1 1989 627.5 627.5 6215
2 1600 3369.6 ) 3369.6 -3369.6
3 1991 11034.6 6.5 11041.2 110412
4 1992 277.1 7367.5 65.3 74327 71556
5 1993 14812 3388.1 167.6 3555.7 . 20745
6 1994 2383.0 208.1 208.1 2174.9
1 1995 2867.0 208.1 208.1 2658.9
8 1996 3356.3 208.1 208.1 3148.2
9 1997 3717.8 208.1 208.1 3509.7
10 1998 3819.1 208.1 208.1 36110
n 1999 3810.1 208.1 208.1. 3611.0
12 2000 3819.1 2081 208.1 3611.0
13 2001 3810.1 208.1 208.1 36110
14 2002 3810.1 208.1 610.0 818.1 3001.0
15 2003 3819.1 208.1 208.1 36110
16 2004 3819.1 208.1 208.1 3611.0
17 2005 3816.1 208.1 208.1 36110
18 2006 3819.1 208.1 208.1 3611.0
19 2007 1819.1 208.1 208.1 3611.0
20 2008 3818.1 208.1° 208.1 3611.0
21 2009 3819.1 208.1 '208.1 3611.0
22 2010 3819.1 208.1 208.1 3611.0
23 2011 3819.1 208.1 208.1 3611.0
24 2012 3819.1 208.1 610.0 818.1 3001.0
25 2013 3819.1 208.1 208.1 3611.0
26 2014 3819.1 208.1 208.1 3611.0
27 2015 3819.1 208.1 208.1 3611.0
23 2016 3819.1 208.1 208.1 3611.0
29 2017 3819.1 208.1 5004.0 5212.1 13930
30 2018 3819.1 208.1 208.1 3611.0
31 2019 3819.1 208.1 208:1 3611.0
32 2020 3819.1 208.1 208.1 3611.0
33 2021 3819.1 208.1 208.1 3611.0
34 2022 3819.1 208.1 610.0 818.1 30010
15 2023 3819.1 208.1 208.1 3611.0
36 2024 3819.1 208.1 208.1 2611.0
37 2025 3819.1 208.1 208.1 3611.0
38 2026 3819.) 208.1 208.1 3611.0
39 2027 3819.1 208.1 208.1 3611.0
40 2028 3819.1 208.1 . - 2081 3611.0
41 2029 3819.1 208.1 208.1 3611.0
42 2030 3819.1 208.1 208.1 35611.0
43 2031 1819.1 208.1 . 2081 3611.0
44 2032 18191 208.1 610.0 818.] 3001.0
45 2033 3819.] 208.1 208.1- "3611.0
46 2034 3819.1 208.1 208.1 3611.0
47 2035 3819.1 208.1 208.1 3611.0
48 2036 3819.1 208.1 208.1 3611.0
49 2037 3819.1 208.1 208.1 3611.0
50 2038 3819.1 208.1 208.1 36110
51 2039 3819.1 208.1 : 208.1 .3611.0
52 2040 3810.1 208.1 208.1 1611.0
53 2041 3810.1 208.1 : 208.1 3611.0
IRR= "~ 1L06% NPV(8%)= 83822



VII-2  Financial Cash Flow of Executing Organization

{Unit: US3 thousand)

including 10 year of grace period
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Cash Qutflow Cash Inflow
Year L
Year in Project O&M Replace-__ Loan Repayment  Total  Foreign Govern-  Dmiga- ~ Tetal  Balance
Oxder Cost  Cost  ment for for Qutflow Loan  ment tion Inflow
Cost Principal Interest Budget Charge
1989 1 698 5 703 518 180 . 698 5
1990 2 3,827 38 3,865 3,241 586 3,827 -38°
991 3 12,537 7 151 12,695 11,307 1,230 12,537 -158
1992 4 8336 T2 226 8,634 7,545 791 182 8,518 -116
1993 5 3,679 204 261 4,144 3,468 211 453 4,132 -12
1994 6 238 261 499 556 556 57
1995 7 238 261 499 556 556 57
1996 8 238 261 499 556 556 57
1997 9 238 261 499 556 556 57
1998 10 238 261 4499 556 556 51
1999 11 238 1,304 248 1,790 556 556 21,234
2000 12 238 1,304 235 1,777 556 556 -1,221
2001 0 13 238 610 1,304 222 23714 556 556 -1,818
2002 14 238 1,304 209 1,751 556 556 -1,195
2003 15 238 1,304 196 1,738 556 556 -1,182
2004 16 238 1,304 183 1,725 356 556 -1,169
2005 17 238 1,304 170 1.1 556 556 -1,153
2006 18 238 1,304 156 1,698 556 356 -1,142
2007 19 238 1,304 143 1,685 556 536 -1,129
2008 20 238 1,304 130 1,672 556 5536 -1,116
2009 21 238 1,304 117 1,659 556 556 -1L103
2000 22 238 1,304 104 1,646 556 556 -1,050
2011 23 238 610 1,304 91 2,243 556 556 -1,687
02 4 - 238 1,304 78 1,620 556 356 -1,064
2013 25 238 1,304 65 1,607 556 556 -1,051
2014 26 238 1,304 52 1,594 336 356 -1,038
;s 27 238 1,304 39 1,581 556 556 -1,025
2016 28 78 5114 1,304 26 6,682 556 55  -6,126
2017 29 238 1,304 13 1,555 556 556 999
2018 30 238 1,304 1,542 556 356 986
Total 20,077 6234 6334 26079 4462 72,185 26,079 2,998 14,535 43,612 28574
Remark: Condition of foreign loan; Annual interst of 1.00 % for repayment period of 30 years
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MAIN PUMP STATION
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-118 -






_ YN
NURSERY N\
\ \
\ Dh{tw
\
\ N
\
{1} ETo tmm) | — 138 132 138 141 88
(2) KC ' - 113 114 L2 109| 103
(3) =(11x({2) mmy| - |156 | 151 155 {154 9l
{4) Percolation ~ {mm) - 45 45 45 45 90
{5) Effective Roinfall (mm)| — 185 1os  {ias | 50 —
(6)=(3)+{4) —(5) (mm)| - 16 l 15 149 181
(7) Area Factor - 05 ] i Q78 006
(8) =(6)x(7) (am)| - 8 ! 15 | 11e ¥
{9) Puddling Water (mm}| 30 150 - - - -
{10) Nursery Water {mm)| 14 7 - - - -
(11} NW(8+(9)+(10} (mm)| 44 165 | 15 i16 M
(12} DWI(IN—EF {mm)| 72 271 2 25 190 |8
(lit/sec/ha) 028 L.os| o0o02] ooe| o74) 007

Fig. V-2 = IRRIGATION WATER REQUIREMENT
(RAINY SEASON PADDY)
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(DOMIXED FLOW PUMP {VERTICAL SHAFT TYPE )
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INCLINED PUMP
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§ X ' L e ;peed 1000 rpm el . Speed 1000 rpm
o ot s e e e e e S tvery * Motor 380k .
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Fig. V-6 MAIN PUMP STATION FOR ALTERNATIVE
STUDY (2/2)
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I._3“CT | _ : {19 East Main Canal Secondory Conal E |
. 10.42 ' .
_ 719 F 21659 | oot 0.81 061 0.5I 0.44 0.28 0.24
L. E G E N D S { .09 0.1 e 12123 e .9 =] F
s p = =5 7 448 |8[[°| 339 IOT 284 HT 246 (2 | 157 11 1 133§,
A : O : -
TLIISLITT Headreach { | No.) .07 : : !
= 1.39 ‘593 0.08 _l: :L—‘1 0.10 0.07 0.16 0.04
. = o 0 _“ 009 [} 8 8 0.14 010
Main- Canal { 3 Nos.) - 770 0.03 I 002 47 T 55 5 | 3 ? | 24 e =
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e — Secondary Canal ( 8 Nos.) ul [REGULATION POND L0 Secondary
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N : o 3] 335 -47 261 |8 _ _ - 23
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24 " = 6o 1 |0.8] 0.13 : : e
w L6 _ 1722 | 1i9]4
o) Turnout {61 Nos. ) ] 289 2 45 74 0.12
4.34 1606 63
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-] 2410 _ 2 - ; 2 il 39 0.08 29 0.1 gecm?d\srg |
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Tertiary Block Of Originally B ' . 1080 - 0.07 - 0.39 31 031 025 Is 0.09
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LEGEND

Notur_ol River / Stream
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— Tertiary  Droin {TD)
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|r““__-l {Drainage Area ia  ha)
| ] .
{ Drain  From Upland Field
I |
To Tho Ngon Lake
't
i 6.00 |
_— _ 1 594 | :
0.25 ooat  TTT1003 r———m R
———t - 413,40 | '
a7 7 N I | o) 027
0.22 |TD6[TD5| 0.03 6.07 | 579 LZ 24 45
: 0. 1
41 6 607 || 3¢
g I
0.l lypa 7033021 ] 359
In4 063
116
. I
I
1776 |_, | 16.8] ]
S S—— _
2099 | 1823 i
To Nam Ngum River o = _
. 0.32 0.40
&0 74

| M |

' 0.60 |

1849

f Te Houel
———" — o= Ma Hi
| 1.30 { 2.90 lﬂffLJ 12301 ¢ riae
| i -3 1 ;
L 1o7 | 235 | s03-3 | 185 |
4 20 0.57
342 106
049 1'[):]2 0.08
0.30 0 91 15
L8]
56 8 o_zi 0.34
4 63
TD3-2]SD ! 157 ! L9 [Tp3tz-1] 0.85
. MD.3 32 159 \ 2o [TD32-2 | |58
[r_ 0.16
6.07 0.0% o1l 29
689 17 21 0.16
1
! E . 29
=P 183 3 120 | ! 67
: Fol—— 0.2]
713 0.09 | 0.40 |
! { 38
842 16 I 32 L]
| |
q3?| 0.24
N () WS
t a4
774
|
955 | 0.80 |
IREEE 0.08 67 1
- | |
: 27 15 wlg
789 i 120 {£{°] 0.40
282 SD 3-! TD
L"141 sral 74
0.7 128
MD3 30 !55
1460 {
328 | | 273 _
s03-1 |389| | | 287] |TD3-H
{
0.38 1.45
70 13
__!
O.10 DTD .25
18 ?542 46
r—+-
I 11O
i |
Le7 :
Fig. IV-10  DRAINAGE FLOW DIAGRAM (1/2)
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ATTACHMENT - 1

SCOPE OF woRy
FOR
THE FEASIBILITY STHDY
04
AGRICULTURAL, RURAL DEVELOPMENT PROJECT

N
THE SUBURBS OF VIENTIANE

AGREED UPON BETWEEN

THE MINISTRY OF AGRIGULTURE, FORESTRY, IRRIGATION AND COOPERATIVES

AND
JAPAN TNTERNATIONAL COOPERATION AGENCY

Vientiane, March 28, 1922

. 1
é;%éﬁ;f//“ //Egé;;l;/ééb/ i
Hr. AI;;7;HAVONESOUK Mr. Soriaki BARAKI
Deputyféirector of Planning Leader of the Preliminary Survey
Department, dission
Ministry of Agriculture, Forestry, Japan Ilnternational Ccoperatlion
Irrigation and Cooperatives Agency
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1. INTRODUCTION

In response to the request'df the Government of Lao People’s Democratic
Republic{hereinafter referved to as” the Government”),the Government of Japan
decided to implement the feasiblity study (hereinafter referred to as” the
Study”) on the Agricultural, Rural Development Project in the Suburbs of
Vientiane (hereinafter referred to as”™ the Project)in accordance with the
relevant laws and regulations in force in Japan.

Japan internationa1 Cooperation Agency f(hercinafter referred to as
"JICA"), the official agency responsible for the implementation of technical
cooperation progréms'of the Government of Japan, will undertake the Sfudy, in
close cooperation with the authorities concerned of the Governmant,

The present document sets forth the Scope of Work for the Study.
L. OBJECTIVE CF THE STUDY
The objectives of the Study are;
1) to formulate the optimur pumping irrigation project, which emphasizes
the irrigation and drainage development , agricultural! development , and rural
developument, considering Lhe expansion of ﬁhe beneficiai area to the maximum

extent and to verify technical and economic feasibilily of the project.

2) to undertake on-the-job training and transfer of knowledge to the

Lao counterparts in the course of the Study.
H . SCOPE OF THE STUDY
1. Study Area will
1) lie on the right bank of the Nam Ngum river, a major tributary of Mekong
river , and extend from the river to the area at North of Vientlane

along the national roads of route 10 and 13

2) Cover a net irrigable area of about 2700ha comprising existing paddy

field and-extensible area.
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2. Scope of the Study
The scope of works for the study wil)
following three (3) items.
Work-1

be broadly divided into the

¢ Review of the existing topographic maps on a scale of 175,000
prepared by the Government and assistance in preparation of
topographic maps covering the extensible area,

Work-H : Data coellection, review of the previous preliminary study

conducted by the Government, field survey and investigation,

~and establishment of basic concepts for the projects, and
Hork-1I Analyses of the result of field survey and investigation and
preparation of the.feasibility study report.
The on-the-job training of the Government officials shall be carried out

through the Work- I to Wl . Each of Work-1 to M will consist of the
following work items.

Rork~-T

(1) To Review the existing topographic maps on a scale of 175,000
prepared by the Government,

(2} To assist the Government in preparation of topographic maps on a

scale of 1/5,000 covering the extensible gross area, of about 2,000ha

Rork-11
(1) To collect and review the existing data and information relevant to
the study on the following itens:
(a) Topography,
{b) Meteorology and hydrology,
(c) Geology and soil mechanies,
(d) Soils,
(e) . Vegetation,
(f) Agriculture, _
(g) Agro-economy and institution including marketing,
(h) Land use,
(i) Irrigation and drainage condition,
(j) Infrastructure,
(k) Regional and national economy, and

(1) Regional and national development plans relevant to agricultural

sector

A5
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(2) To review the previous preliminary study conducted by the Government
in 1984,

(3) To carry oul field survey and investigation on the following items:

(a)
(b}
(c)
(d)

(e)
(£}

(g)
(h)

(i)
(1
(k)

Geological and soil mechaniec investigations,
Meteo-hydrological investigalions,

Soil,land use and tand suitability,

-Topoéraphic survey of the proposed site of pumping station, major

irrigation and drainage canals and related structures,

Route alignment survey for main canals proposad,

Agricultural survey including present farming practices and
production and post harvest facilities,

Agro-economic and institutional survey ,

Irrigation and drainage survey including_irrigation and drainage
water reduirements.iprigation operating practiée in the existing
schemes and water balance, '

Rural water supply,

Regional economic and marketing survey, and

Construction materials and cost survey.

(4) To establish basic concepts for the projects,

(a)
(b)
(c}
(4)

¥ork -

Delineation of the project area,
Gutline of proposed agricultural development plan,
Basic plan of major structures, and

Strategy for implementation.

i}

(1) To analyse results of field survey and investigation,

(a}
(b)
(c)
(d)

(e)

Final delineation of the Project area,

Land use planning ,

Meteo-hydrological study,

Alternative study on pumping station and conveyance of irrigation
water,

Layout of the Project works including preliminary design of major

structures and demonstration farm(s),

() Formulation of agricultural development plan including

establishment of most promising cropping pattern and farming

practices,

(g) Formulation of institutional arrangements and facilities for

operation and maintenance,

a
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(h Establishmcnt of implementation plan and schedule,
(i) Cost and benefit estimate, and

{1) Economic evaluation.

V. STUDY SCHEDULE

The Study_wili be executed inp accordance with attached tentative work
schedul te .

V. REPORTS

JICA will prepare and submit the following reports in-English to the
Government . |

(1}inception Heﬁort
Twenty:(ZO) copies alt the commencement of the field works .
(2)interim Report
Twenty (20) copies at the end of the field works in Lhe workll .
{3)Draft Final Report
Twenty (20) copies at the end of the sork
The Government provides JICA with its comments on the Draft Final Report
through the Ewmbassy of Japan within one (1) wonth after the receipt of the
Draft Final Report.
(4)Final Report .
Fifty (50) copies within two {(2)monlhs after the receipt of the comments

from the Government on the Draft Final Report.
VI. UNPERTAKING OF THE GOVERNMENT OF LAO PEOPLE'S DEMOCRATIC REPUBLIC

1.To facilitate a swoolh conduct of the Study, the Government of lLao
People's Democratic Republic takes necessary measures:

1) To secure the safety of the Japanese stbdy team,

2) To permit the members of the Japanese study leam to enter,leave and
sojoﬁrn'in Laos for the duration of their assignmenl ltherein, and
exempt them from alien registraltion requirements and consular fees,

1) To exempt the members of the Japanese study team from taxes, duties,
fees and any other charges on equipment, machinery and other materials
brought into Laos for the conduct of the Study,

4) To exempt the members of -the Japanese study team from income tax and

A5
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2.

other chargeS.Of any kind imposed on or in conneclion with any
emoluments or é!!owances paid to the members of the Japanese study
team for their services in connection with the impiementation of the
study,

5) To provide necessary facilities to the Japanese study team for the
remittance as well as utilization of the funds introduced into Laos
froé Japan in connection of the implementation of the Stﬁdy,

§) To secure permission for entry into private properties or restricted
areas for the conduct of the Study,

7} To secure.permission to take all data and documents related to the
Study including Aero photographs out of Laos to Japan,by the Japanese
study team, and

8) To provide the medical services as needed. Its expenses will be

chargeable on the members of the Japanese study team.

The Government of Lao People's Democratic Republic shall bear claims, if
any arises, against the members of the Japanese study team resulting
from, ocﬁrring in the course of, or otherwise connected with the discharge
of their duties in the implementation of the Study,except when such claims
arise from gross negligence or wilful misconduct on the part of the

penbers of the Japanese study team.

. The Ministry of Agriculture Forestry, Irrigation and Cooperati§ES of the

Government shall act as counterpart agency to the Japanese study team and
also as c¢oordinating body to other relevant organizations for the smooth

implementation of the Study.

. The Ministry of Agriculture Forestry , irrigation and Cooperatives shall,

at its own expense, provide the Japanese study team with the following,

in cooperation with other relevant organizations. '

1) Available data and information related to the Study,

2) Counterpart personnel to participate in fhe-Study,

3) Suitable office space with necessary equipments,

4) Credentials or identification cards to the members of the study team ,

§) Topographic maps on a scale of 1/5000 with 0.5 meter contour interval
for the extensible area. ' '

6) Laboratory test on soil and soil mechanical test.
7
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VIL. UNDERTAKING OF Jica

For the implementation of the Study, JICA will take the following measures:

1.To dispatch, at its own expense, the study team to Laos, in accordance #ith
the attached tentative work schedule, and

2.To pursue technology transfer to Lao counterparts in the course of the
Study.

Vii. OTHERS

JICA aﬂd Ministry of Agriculture, Forestry , lIrrigation and Cooperatives -
will consult with each other in respect of any matter that is not agreed upon in

this document and may-arise from or in connection with the Study .

- 144 -



+

HA04 B311]0 amoy )
HIGK PIe1] @ Mo

}40492 JRUT]F-b

v .
= jJ0dor TwuUf] 1iedq L-b
j40dod wraequ[tz-t
140421 uwo13d20U["T-%
wsmguomom * Al
j40d3y Jo
[ uorjeJaedadd pue S[INRS2J £FAINS JO sasdjeuy i-p
I -Xyos " m
3d20u00 jo08fo4d orseg Jo justysiIqeysyTy-2
B I e I R Lt . UCI11e2353AUT § L2A4nS prel - E-2
Apn1s Aleutwipadd jo #aTARY Z-3°
uot1}o3110% IR Y-7
I -yuos " 1l
dew -odo} jo uoljeJedosd uy 22UD)SISSY 7-]
delt *0do] BYUIFSIXND JO HP1ABY T~T
I -Xu0mn "~ I
¢ {17 401 8
yol3dlsosag
INPoydG NIOf SATJEIUD] INIRNIVLILV

- 145 -



ATFACHMENT -2

. CFEABIBILIPY STUDY ON
AGRICULTURAL AND RURAL DEVELOPMENT PROJEGT
CIN THE SUBURBS OF VIBNTIANE

Minutes of Mecting
on
Interim Heport

1. Date H December 23, 1988
: ( 9:00. - 12:00 a.m.)
2. Place ! Meeting Room of Planning Department,
. fiinistry of Agriculture and Forestry

(" Har },
Vientiane

3. Attendants : See Attached List

4. Summary of Discussion

At the request of the Chairman, Mr. Kou Chansina,

- Director of Planning Department, HAF, the Team Leader, Mr.

Y. Toya, explained the Interim Report to attendants, laying
stress on {1) pump irrigation layout, (2) agricultural produc-
tion plan and (%) stagewise implementation schedule of the
Project. Various discussions were then made between DMAF and
JICA Team on several issues proposed or raised in the Interim
Report. Both sides confirmed the following through the discu-
ssions

(1) MAF accepted and basically agreed to the Interim Report
submitied by the JICA Study Team on December 22, 1988.
Should MAF find any items to be modified through the
Further review of the Interim Report, HMAF will inform
the JICA Study Team of such items before the end of

January 1989.

(2) MAF pointed out recent changes of the %gr%oultural
policy in Iao PDR and requested the JICA Team to take
into account such changes in preparing the final feasi-

bility report.
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(3)

(4)

MAF agreed to the stagewise development plan of the
Project proposed in the Interim Report and expressed
its intention to proceed to the implementation of
Stage-1 at the earliest time.

MAF expresoed that the proposed organization for the

Project implementation and management will be further
examined and discussed among the relevant authorltles
and MAF will inform the JICA Team of its decision by

the end of January 1989.

MAF pointed out several values such as acreage of

irrigated paddy fields in the country and growth rate
of population, which seem incorrect. JICA Team agreed
to reconfirm and correct such values, : -

Y. foya *¢ " Fou Chansina
Team Leader Director

JICA Btudy. Team Planning Dept., MAF
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ATTACHMENT -3

FEASIBILITY STUDRDY ON
AGRICULTURAL AND RURAL DEVELOPMENT PROJECT
IN THE SUBURBS OF VIENTIANE

Minutes of Meeting
on
Draft Final Report

1. Date : March 13, 198%

2. Place : Meeting Room of Planning Department,
Ministry of Agriculture and Forestry (MAF),
Vientiane

3. Attendants See Attached List

4. Summary of Discussion

After the opening of the Meeting by the Chairman, Mr. Alom
Thavonesouk, Deputy Director of Planning Department, MAF,
attendants from the Lao side and the JICA mission were introduced
by the Chairman and Mr. T. Takahata, representative of the JICA
mission, respectively. This was followed by the explanation on
the Draft Final Report by the Team Leader, Mr. Y. Toya.

The explanation were made, placing emphasis on (1)
irrigation development plan, (2) agricultural production plan
and (3) items modified after the preparation of the Interim
Report. Various discussions were then made between MAF and JICA
mission on several issues raised in the Report. Both sides
confirmed the following through the discussions:

{1) MAF accepted and basically agreed to the Draft Final Report
submitted on March 10, 1989, Should MAF find any comments
on the Report, MAF will inform JICA of the comments through
the Embassy of Japan within one (1) month after the receipt
of the Draft Final Report. '

{2) MAF has sgreed to the proposed functions and facilities of
the Demonstration Farm, but expressed its intention to have
additionally a small warehouse in the Farm for storage of
selected seeds and equipment. JICA mission noted that this
would be examined in preparing the Final Report.

(3) JICA mission stressed the importance of the supbly of

agricultural inputs including fertilizer, which would be one
of thé prerequisites for the successful management of the
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(4)

(5)

(6)

Project. MAF stated that it realized this and would take
necessary measures.

MAF has already accorded its highest priority to the
implementation of the Project, and the implementation of
Stage~I is minimum requivement of MAF. MAF expressed his
strong expectation to Japanese Government's aid for the
early implementation of the Stage-T.

JICA will prepare and submit to MAF fifty (50) copies of
Final Report within two (2) months after the receipt of
MAF’s comments on the Draft Final Report.

MAF requested that JICA provide vehicle and stationery for
MAF which were used for investigation and study by the JICA

study team.

March 14, 1989

é?//s/<7 ——— ‘.\xpvn,il
‘

«" Yusaku To¥ya AIbm/Tﬁévonesouk
Team Leader for Deputy Director
JICA Study Team Planning Department

Ministry of Agriculture

and Forestry

Witness

=i

T?ﬁﬁeo Takahata
JICA
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Ligst of Attendants

Lao Government

{i) "~ Mr. Alom Thavonesouk : Deputf Diyebtbr_of _
_Planning Department, MAF

(ii) Dr., Soulasith Upravanh : Agricdltural Séfvicé'of
Vientiane Municipality

{iii) Mr. Oudeon Sisongkham B Planning Department, MAF

(iv) Mr. Thattamanivong'Vayaphat : Sdil-Departmeht;fMAF

{v) Mr. Pay Thoun : Irrigation Sérvice of

Vientiane Municipality

JICA Team

(i) Mr. T. Takshata : JICA Staff

(i1} Dr. M. Yasuo : JICA Expert

{(iii) Mr. Y. Toya : Téam Leader

(iv) Mr. T. Higashikawa : Irrigation and Drainage

Engineer
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