CHAPTER V PROJECT IMPLEMENTATION AND OPERATION






CHAPTER V  PROJECT IMPLEMENTATION AND QPCRATION

5.1 Project Organization
5.1.1 Executing Agency

RID, which is responsible for the overall planning, programming
and execution of all major flood control and irrigation projects in
the country, would be the Executing Agency for the implementation of
the Project, with the assistance and cooperation of other Gove:nment

agencies concerned in their respective ficlds.

In 1972, RID was transferred from the Ministry of National
Development to the Ministry of Agriculture (the existing Ministry of
Agriculture and Cooperatives) be responsible for both the construction
and development stages of irrigation projects. RID is a large organi-
zation with about 8,900 officers, 39,200 permanent employees and
100,000 temporary employees. The Department is organized into a
large number of administrative and technical divisions. Key technical
and administrative staff would be assigned to the Project from their

parent divisions.

The project organization will operate essentially as an inde-
pendent division of RID but the line divisions would provide special
technical support in certain fields like surveys, agricultural exten-
sion, marketing, operation and maintenance. A Director General of
RID would be appointed as Project Director, and he would be responsible
for overall direction of the Project within RID and coordination with
other Government agencies and Departments. A Project Director would

be in charge of RID's activities on the Project.

5.1.2 Project O0ffice

A Project office will be established in the Project area reorga-
nizing the existing Mae Kuang Project Office. A fully qualified and

experienced engineer of a high rank at RID will be appointed as full-

time Projeet Engincer.
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The Project office would be adequately staffed for efficient
Project implementatien. In addition to RID, representatives of con-
cerned agencies will be seconded to the Project Office, if required.
These representatives will maintain technical liaison with their parent
agencies. This organizational structure is the same as that adopted
for implementation of major on-going irrigation projects at present.
The Project Engineer would have the responsibility for ensuring timely
preparation of specifications, calling for and evaluation of tenders,
and negotiation and execution of contracts with the assistance of the
consultants. Figure 5-1 illustrates the structure of the Project

Office for implementation.

5.2 Construction Method and Schedule
§.2.1 Mode of Construction

Two modes of construction such as force account base and contract
base have been studied. Construction works under the two modes are as

follows:

Account (Table Construction Main Dam

4-17) Works Items Right Saddle Dam
' Spiliway
: Left Main Canal (0 .3 km)
| Right Main Canal (0 - 9.5 km)

Mode of Force —[FForce Account: Left Saddle Dam

|
[

~— Contract: Left Main Canal (6.3 - 72.0 km)
Construction Right Main Canal (9.5 - 15.4 km)
Works Items

{Table 4-18) Construction Right Saddle Dam
Works Items Spillway

Mode of Contract —[-Contract: Main Dam
| Left Main Canal (6.3 - 72.0 km)
i Right Main Canal (9.5 - 15.4 km)}

L Force Account: Left Saddle Dam
Construction Left Main Canal (0
Works Items Right Main Canal (0

1
o

.3 km)
.5 km)

}
w

5.2.2 Construction Method
a} Dam

Construction method of the dam can be almost same as what has

been taken at the works of the Left Saddie Dam. Meanwhile, the fol-
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lowing conditions should be considered beforehand in order to prevent

and solve the future problems on the construction method.

Temporary Diversion: For the Main Dam construction, the temporary

river diversion will be provided using the river outlet of which dis-
charge capacity is only about 17 cu.m/sec under the water head of
four to five meters. This amount is equal to the flood discharge of
a 20~-year return period in the dry season {(December to March). There-
fore, the embankment works in the wet season can be done only at high

place where not to be flooded.

OQutlet Works: Three outlet works would give many pieces of geological
information to the coming dam works or would be big obstruction of
that. And the back-fill works along the outlet is one of the most

important works.

Stripping: Stripping depth at Left Saddle Dam was 0.75 meter on an
average, while it shall be three meters on average and about eight
meters maximum at Main Dam and one meter on an average at Right Saddle

Dam.

Cut-off Trench (Core Trench): Size of trench has been planned to be

six meters in width in the design by RID, but it will be widened as
follows; 26 meters for Left Saddle, about 70 meters for Main Dam and

18 meters for Right Saddle.

Foundation Tretment: The new estimation of this works is also bigger

than the original.

Core Embankment: For ceollection of core materials, the digging

method should make the materials better in both quality and quantity.

Rock Embankment: For collection of rock materials, quarry sites in

large scale such as by Bench Cut Method are required.

b) Irrigation Facilities

The construction areas are divided into three areas, that is,
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Existing Irrigated Arca, Left Bank llighland and Downstreum Areas,
and Right Bank Area. Furthermore, the Left Bank Highland and Down-
stream Area will be divided into Highland Area and Downstream Area,

because of the following;

i} To be independent of each main canal route and its network;

ii} To complete the works efficiently in a short term, especially
in Left Bank Miphland and Downstream Arca because Left Main

Canal is extremely long.

The priority of the construction of irrigation networks in the

area is as follows:

Priority 1: Left Bank lighland and Downstream Area
Priority 2: Existing Area

Priority 3: Right Bank Area

In deciding the above priority, the following have been taken

into account;

i) Left Bank llighland and Downstream Area is such a large

arca;

ii) Irrigation water can be supplied from the reservoir to
the arca and Existing Irrigated Arca, cven though Mae

Kuang Dam is under construction, on the other hand,

1ii) Right Bank Area will be unable to use the irrigation

water vntill the complement of the dam works.

In principle, after clearing is complected, excavation and embank-
ment works will start from the upstream side in each area according
to the proposed cross section. Careful compaction is required at the

embankment portion to avoid seepage or crumbling down.
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5.2.3 Counstruction Schedule

Figure 5-2 shows the implementation schedule for the Project.
It includes items of final design and procurement of construction

equipment at the same time of Left Saddie Dam works.

5.3 Operation and Maintenance of the Project
5.3.1 Executing Agency and Organization

Existing Operation and Maintenance Office, RIL, located at Amphoe
Doi Saket covering 7,000 ha (43,750 rais) of irrigated area within
single Amphoe Doi Saket would probably take over the responsibility
for operation and maintenance of cxtended area now under consideration

of construction.

The said extended area covers across the boundary of not only
inside the Changwat Chiang Mai Administration but also even part of
Amphoe Muang Lamphun, in context of complexity of Administrative
Zone which should be covered by the 0 § M office, the 0 § M office
should be better reorganized especially to have cnough capacity to
have good contacts with governmental agencies concerned at all def-
ferent level of administrations. Under such presumable circumstance.

it 1s suggested that:

i) The head of 0 § M office has to be graded up to hav¢ good

contact with Kaset Changwat at least.

ii} Special Liaison Unit responsibility of which is to have
close contact with other governmental agencies concerned

is needed to be created and attached to Q0 § M office.

iii} Number of professional staffs of 0 § M office is required
to be increased in well-balanced proportion with coverage

of area.

iv) Number of Zonc man (six Zone men are now posted to cover
the irrigated area in the Existing Irrigated Arca

should be increased in same manner as well as in case of
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professional staff of the 0 § M office. More intensified
number of Zone man should be assigned to Left Bank High-
land and Downstream Areas due to difficulty of their opera-

tional duties.

5.3.2 TFunction of Operation and Maintenance Office

The present 0 § M office, RID located at Amphoe Doi Saket will,
in principle, be responsibility O & M works in {uture. The more com-
plicated procedure, however, would be required among governmental

agencies concerned and farmers.

Suggested procedure for water supply from the O & M office is

such manner as described below:

i} Water supply plan is to be established by the G & M office,
year by year based on storaged water depending upon weather

conditions in the year.

ii) 0 & M office, first of all, informs the office concerned at

Changwat level of available water supply as soon as possible,

1ii) The offices concerned at Changwat level would make their
own shares of water supply informed from the 0 § M office

in consultation each other.

iv) In the case of Changwat Chiang Mai which has three Amphoce:
covered by the Project Area, offices concerned at Changwat
level would make shares of water supply to each Amphoe
involved in the irrigation preject in consultation offices

concerned in Amphoe level.

v} Other performers carried out now for distribution of water
supply from RID canals to so called "'Swan” could be applicd

enough as well,

vi) It would be better that coming O § M office would take over

responsibility of maintenance of both main canals and
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laterals instead of only main canals of existing 0 § M

office. llowever, it seoems to be a unexpected hind of con-

straint which must be over come.

5.3.3 Operation and Maintenance Costs

The operation and maintenance costs are summarized as follows;

Annual Operation and Maintenance Cost

Item

1) Salary and Wages
2} Equipment Operations
3) Materials and Supplies

4} Administration and General
Expenditure

Total

0 § M Cost
(B _'000) (B/ha)
4,914 245.7
6,687 334.4
6,819 341.0
2,074 1037
20,494 1,024.8

Note: Detailed estimate is given in Appendix J-1.

5.4 Consulting Services

The Consultant's services for the implementation of the Project

include those for final design and supervision of the project.

The Consultant's services arce divided into the following three

stages;

i) The final detailed design of the project as well as the

preparation of tender documents.

It will cover a 172 man-

month period, 127 man-month for foreign consultants and

45 man-month for local consultants, starting from Octaober

1982. The following highly qualified eaperts will be

employed ;

Team Leader

Hydrologist

Irrigation Lngineer

Enginecring Geologist
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ii)

iii}

- Soil Mechanical Engineer

- Design Engineer (Dam, Canal, Structure, Power, Archi-
tecture)

- Mechanical Engieer (Equipment, Power-Plant)
- Construction Planner

- Cost Estimator

- Specialist for Tender Documents

- Specifications Writer

- Agronomist

~ Economist

- Surveyor

Tendering, construction supervision and training of local
counterpart personnel in all aspects of the Project activitices.
The service period would cover 481 man-month, 238 man-month
for foreign Consultants and 243 man-month for local Consulr-
ants, from October 1982 to December 1988. The required

experts are as follows;

- Team Leader

- Project Engineer

- Dam Engineer

- Canal Engineer

- Epnineering Geologist

-~ S0il Mechanical Engineer

- Mechanical Engineer (Equipment, Power Plant)
- Economist

- Surveyor

Supporting services and management. It will start from .June
1985 and cover 119 man-month, 45 man-month for foreign Con-
sultants and 74 man-month for local Consultants. The follow-

ing highly qualified experts will be engaged;

~ Agronomist
- Extension Service Expert

- Water and Farm Management Expert
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The Terms of Reference for the Consultant's services and the

proposed schedule for them are given in Appendix J-2.
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CHAPTER VI ECONOMIC JUSTIFICATION AND FINANCIAL ANALYSITS

6.1 Introduction

The economic justification of a project is to assess the net
benefits passed on the society by the project. The assessment of
the net benefits must encompass a wide variety of elements and at

the same time must take the following items into consideration,

i) Not only direct benefit and cost but also cven indirect

benefit and cost if any must be included in the calculation.
1i) Latent value 1s utilized.
iii) Discounted cash filow method is utilized.

The economic justification is divided into two, namely: 1) B/C
ratio and ii) Economic Internal Rate of Return (EIRR). Presently,
the Economic Interpal Rate of Return is mainly used as the main
indicator of the economic worth of a project. Economic Internal Rate
of Return means that a particular rate of discount which will equate
the present value of net economic benefits to that of the economic

costs of the project.

A sensitivity test is conducted taking into account some "key
factors" which may significantly affect the final outcome, such as
1) the output, ii) the price of important output and input items,

and iii) the foreign cxchange rate in somc special cases.

Economic justification and related studies for the Mae Kuang
ITrigated Agricultural Development Project are conducted in accord-
ance with the methodology mentioned above and that authorized by

international lending agencies.



6.2 General

The economy of the Mae Kuang Irrigated Agriculrural Development
area is less developed than central parts of Chaing Mai valley, and
development of the area is given priority by the Government, in line
with the emphasis concurrently on integrated rural and agricultural

development.

The Project is intending to develop 20,000 ha of the field for
the stabilization of the agricultural production, the creation of the
employment opportunities and the improvement of the living environ-
ment for a higher living standard of farmers. To achieve the object,
the construction of Mae Kuang dam and its related facilities is required.
Construction works of the Project consist of Mae Kuang dam and reser-
voirs, main canal and related facilities., The investment for the
Project is surely justifiable in terms of the net value added to
the national and regional economy, the benefits to farm families

and other socio-economic benefits.

6.3 Economic Justification
6.3.1 Economic Costs

The economic costs of the Project are estimated at 2,521,441
million Bhat at 1980 prices which includes the total investment cost
except the allowance for land acquisition, taxes and duties and price
escalation. Operation and maintenance costs (17,420,000 Baht per

year from 1991/92 onwards)} are calculated separately.

6.3.2 Economic Benefits
a) Major Direct Benefits

The major direct benefits to evolve from the Project will be
substantial increase in agricultural production and the resulting
in the increased income and employment opportunities for some 14,300
farm families. Apart from the agricultural benefits, benefits derived
from flood control, power generation, etc. are considered as direct

benefits.
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b} Agricultural Benefits

As mentioned above, the agricultural benefits are the major
direct benefits derived from the Project. The agricultural benefits
attributable to the Project are mainly in the form of incremental
agricultural production less incremental costs, both of which are
calculated on the basis of economic value from the viewpoint of

national and regional economy.

The increase in agricultural production will be mainly due to
i) increase in cropping intensity from 113 percent without the Project
to 200 percent with the Project at full development; ii}) higher annual
average yields of paddy from 3.4 tons/ha to 4.6 tons/ha in the wet
season, and to 4.4 tons/ha in the dry season resulting in paddy pro-
duction of about 100,000 tons per year when the Project area is fully
developed in 1995/96 and onwards; and 1ii) application of multi-

cropping systems.

The Project will, when fully developed, generate agricultural
incremental net benefits of 610,504,000 Baht per year. The annual
agricultural benefits and related data are shown in Table 6-1.
Basic data utilized in the calculation of agricultural benefits

are shown in Appendix K-3,

¢) Flood Control Benefit

The Project Area suffers from flood damages at the rate of
about two years in every three years. The provision of the Mae
Kuang dam under the Project would mitipgate the flood damages to a
great extent, A series of flood control computations is conducted

as stated in 4.2.7 b) - Food Control Computation.

A result of the computation clarified that the annual average
flood mitigation comes up to 18,38 million Baht as shown in Table
4-10. The fl-od control benefit is so little when compared with the
agricultural benefit, thercfore, it is not taken into account in the

benefit calculation.



d) Hydropower Generation Benefit

The small scale hydropower generation plan 1s proposed in this
Project. However, the hydropower generation study will be separately
made by EGAT after this Study in the ncar future. Therefore, a very
preliminary study has been conducted as described in the section of

4.2.8 - Hydropower Generation Plan.

A result of the study has revealed that the annual electric energy
generation is estimated at 16.3 GWh in case of alternative-2 as
shown in Table 4-~13. The hydropower generation benefit is not con-

sidered in this economic analysis due to the above-said reason,

6.3.3 Economic Internal Rate of Return

On the basis of quantified economic benefits and economic costs
mentioned above, the Economic Internal Rate of Return (EIRR) of the
Project is estimated at 17.7 percent. The EIRR is calculated on the
general assumptions of i) a project economic life of 50 years; ii) a
projected paddy price of 5,900 Baht per ton; and iii) an agricultural
development period of five years after completion of the project worhks,

(In this period, the period necessary for “Longan' cultivation is not

included; and iv} a seven-year construction period.

In general, these assumptions are considered to be reasonable.
Summary of economic benefits and costs of the Project are shown in

Table 6-21/. Detailed data concerned are shown in Appendix K-3.

6.3.4 Sensitivity Test

Sensitivity tests are carried out to determine the effects of

various conditions on the EIRR, The results of the tests are given

1/ In case of force account basis with on-farm development. EIRRs
and related data of the alternative cases, namely i) contract
basis with on-farm development, ii) force account basis without
on-farm development, and iii) contract basis without on-farm
development, are shown in Appendix K-5.
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below and indicate that the EIRR is satisfactory under the varying

assumptions:
Assumption EIRR
(%)
1} Reduction in respective unit prices 15.7

of all crops by 10 percent

ii) Reduction in respective unit yields 15.7
of all crops by 10 percent

iii) Two years delay in construction period 15.2

iv) Cost increcase of 20 percent 15.3

6.3.5 Other Socio-Economic Impact

In addition to the increase of agricultural production, flood
control and hydropower generation, the Project will have significant
socio-economic impact on employment, income distribution, political
stability, fresh water fisheries and environment as mentioned below

separately.

a) Employment Opportunities

Inhabitants in the Project Area will benefit directly from an
increase in employment opportunities in agricwlture, transportation
and marketing after completion of the Projcct, and even during the

construction period.

Increased agricultural production in the Project Area will result
from the introduction of improved varieties of paddy, sclected pro-
fitable upland crops and more intensive land use, which will make
possible the double cropping of some 20,000 ha, almost all of the

entire cultivated area after project development.

Farm labor requirements in the Project Area at full development
will increase by over 50 percent. lowever, the annual available
agricultural labor force will increase from an estimated 30,000

persons in 1981 to only about 42,000 persons in 1995, or by 40 percent.
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While much of the increased farm labor requirements will come
from the existing farmers, landless laborers and/or under-employed

laborers also will benefit significantly by the creation of more jobs.

Employment opportunities in marketing and transpert will increasc
significantly in parallel with the increased paddy production, parti-
cularly when the market volume will exceed about 100,000 tens per yecar

at full development of the Project.

For the construction of the Project, labor requirements aof 200,000
man-days are estimated. It will provide significant employment op-

portunities during the early stage of construction.

b) Income Distribution

The per capita income gap between Chiang Mai city and the Project
Area is very significant under the present condition that migration

from the latter to the former has occurred.

Without the Project, the rural inceome situation would not be
remarkably improved and the above-mentioned income gap would east con-
tinuously. With the Project, farm income will greatly increase and
such gap of income disparity is believed to be narrowed. As a result
of an increased agricultural production and income with the Project,
farmers' demand and purchasing power for industrial goods both for

living items and farm inputs will increase accordingly.

In parallel with the increase of income, farmers' living condi-
tions would be substantially improved, and more and better food will

be available also at the farmers' level.

¢) Political Stability

After full development of the Project, the political stability
of the area might be much improved through the banding together of
associations for the operation and maintenance of various facilities

including irrigation.
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Change or shift from subsistence farming to a more intensive
cropping system farming will increase political stability in addition
to cash farm income and regional benefits. Further political stability
would also result from the increase of commercial goods consumption

and the improvement of services.

6.3.6 Envirommental Impact
a) General

Environmental assessment is one of the newest science branches,
It is necessary to give considerations to environment in planning
development projects. It should always be remembered that develop-
ment, which intends to achieve better living conditions, could cause
negative outcome. They might be found during implementation of a
development project or leng after it is completed sometimes even 10
to 20 years later. In recent years, environmental problems are found
throughout the world as a result of failure to consider negative

aspects of development in eagerness to pursuit positive aspects only.

The purpose of the Mae Kuang Irrigated Agricultural Project is
to develop farmlands integratedly. In contrast to urban development,
an agricultural development is rcgarded as the intensification of land
utilization with no environmental disruptions. Certainly, agriculture
may protect environment, and farm land may provide green if proper
farming techniques arc applied. But, even an agricultural development
project could cause a rapid change in ecolegy. In such cases, it is
not entirely free from environmental problems. Even agriculture might
adversely affect envirvonment if it is not seriously taken into con-

sideration,

b} Environmental Problems Derivable from Development

1t is difficult to foresce envirommental changes exactly and in
detail since they are normally very diversified in case of a large
scale development in tropical and sub-tropical zones. Consequently,

it is important to identify during the feasibility study stage and
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after the stage possible envivonmental changes in order to provide
necessary countermeasures. The environmental impact which might be
encountered in the Project Area 1s mainly divided into three, namely;
a) physical and chemical, b) ecological, and ¢) socio-economic pro-

blems.

{1) Physical and Chemical Problems

Presently, therc is no large storage reservoir 1n the Project
Area, and the agricultural production is almost limited to the wet
season operation. In order to promote the integrated agricul ural
development, the Mae Kuang Project is planned to provide annual
reservoir diversions of an average of 229 MCM of water mainly for

irrigation purpose,

The Mae Kuang Project Area is subject to the monscon climate of the
Southeast Asia. According to our field survey and our engineering
experiences, any serious environmental impact is not considered to
be derivable from construction of dam and reservoirs in this area.

It is noted, however, that some limited local effects on temperature,
humidity, wind speeds, etc. would be brought at certain places in and
around the Project Area from the prospective changes of land use
patterns. In addition to the limited local effects mentioned above,

water quality impacts arc also noticeable.

Of the major water quality impacts derivable from the project
implementation, the deterioration of reservoir water is one of the most
important. Generally, reservoir water quality is apt to deterioratc
in the first few years of mmpounding owing to degradation of organic

matter.

Besides reservoir water quality, it must be noted that changes
in quality of irrigation return flow would produce certain serious
impacts on domestic use of water and/or fish-farm operation. This
is mainly due to the presence of insecticides. 1In applying agro-

chemicals including insecticides, such chemicals will be allowed



only if the toxicity is lower than the permissive value and it does
not remain behind. Furthermore, the quantity applied at a time and
the number of applications will be controlled. Special considerations

must be piven to when and how they should be applied.

{2) Ecological Problems

The following ccological changes are expected to take place as

a result of development.

a

Shift from the natural ecosystem centered around tropical
rain forests to agricultural ecosystem centered around culti-

vation of crops, scen from the vegetation standpoint.

Shift from wet soil ecosystem characterized by reductive
condition in lower land to dry soil ecosystem by oxidized
condition, especially during the wet season, seen from the

soil-water standpoint.

Change of ecosystems, scen from the living of wild animals

and wild vegetation.

The above-said ccological changes might result in the following

problems.

i) Loss of forests resulting in degeneration of land
ii)} So1l erosion and land slide
iii) Water pollution and soil contamination

1v) Impact to freshwater fisheries, forestry and wild animal

and vegetation

The main items are ecxplained as follows:

i) Loss of Forest

Forests arc formed over a long period of time. Once they are

cleared, 1t is not easy to restore them in a short period of time.
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Compared with swamp forests, development of hillside forests into
farmlands is not desirable in terms of efficient utilization of
natural resources and conservation of environmment. Indiscriminate
clearing of forests could result in degeneration of land or decrease

of soil fertility.

i1} Soil Erosion and Land Slide

Since farmlands in the Project Area are normally level or only
slightly undulating there will be almost no possibility of erosion
and land slide except for slopes along roads and waterways. There-

fore, adequate protection work will be required for slopes.

iii1) Water Poliution and Soil Contamination

Sources of environmental pollution possibly involved in the
Project Area will bhe agricultural input like agro-chemicals and ferti-
lizer in addition to effluent from various factories, sewage from
housing and livestoch excreta. Contaminants from factories will be
discharged mainly in the form of waste water, and cause soil contami-
nation as well as water pollution. As mentioned in (1) Physical and
Chemical Problems said above, water pollution derived from the appli-
cation of agro-chemicals would produce certain serious impacts on
freshwater fish culture. Therefore, special attention must be given

to the control.

In the Project Area, there is no plan or rearing a large number
of animals on pasture. Excreta of livestock, leftover feed and waste

water will be recycled and treated within the farm management.

iv) Impact to Freshwater Fisheries, Forestry and Wild Animal and

Vegetation

In the Project Area, freshwater fisheries have not devcloped so

much. In parallel with the development of water resources available
for fish culture, freshwater fisheries are expected to develop

remarkably in the near future. As mentioned repeatedly, it is
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expected that agricultural input like agro-chemicals will be utilized
widely and in large quantities compared with the present conditions

resulting in change of ecosystems.

Most of forest resources grown in and around the proposed reser-
voirs will be reserved excluding those to be inundated after construc-
tion of the Project. The envirenment surrounding the dam and reser-
voirs will be changed owing to the construction of such facilities.
Accordingly, some changes in the ecosystem are expected though limited

local effects.

Wildlife in the Project Area and its surrounding is believed to
be quite a few in number. Adverse impact due to the change of eco-

systems is relatively negligible.

(3) Socio-Economic Problems

The Mac Kuang dam and reservoirs are planned to be constructed for
the development of the Project Area, This 1s expected to have a large
impact on the two systems in terms of flood control in the wet season

and water use in the dry season.

In the plan, the existing flood damage will be almost controlled,
and even during the dry season various kinds of crops are expected
to grow. Substantial rainfed or partially-irrigated parts of the
Project Arca are presently rice monocropped only in the wet season,
because rainfall or irrigation supply is too uncertain to adopt con-
ventional double cropping systems. After completion of the Project,

such situations would be remarkably improved.

While the Project will improve the cconomic conditions including
the above matter in the area, health corditions of the people living
in the area will also be impacted in one way or another. In some
areas health and sanitation of local residents will be enhanced, but
the conditions could get worse in certain areas, unless appropriate

measures are taken.
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6.4 Financial Analysis
6.4.1 Revenue and Expenditure of Typical Farm Budget

The financial analysis of the Project is made from the farmers'
viewpoint. In order to estimate the farm budget under the future
with-project conditions, the analysis is made on 1.4 ha-farm-unit.

Typical farm budgets are shown in Table 6-3.

After the irrigation development, the annual gross return in
farm production by farmers is expected to increase due to the increase
in unit yield of crops year by year. The return will be at i!- maxi-
mum starting from the fifth year and onwards after irrigation develop-
ment was completed. Annual gross return from crop production in and
after the fifth year of irrigation development applying intensive
cropping systems is estimated at about 27,000 Baht per farm household

on an average.

On respective farms, advanced farming practices will be introduced
for profitable farm management. Accordingly, the funds necessary for
the performance of such farm activities will necessarily be more when
compared to those for primitive methods. The farming expenditure in-
creases with the advanced farming and is at a maximum in and after

the fifth year in case of ordinary crop cultivation.

Capacity to pay which is calculated by deducing labor costs from
actual net return can be estimated at 20,510 Baht on an average. From
the capacity to pay, the farmer must pay the annual O & M cost.
According to the calculation, the O § M cost (in a narrow sense) is
estimated at 1,435 Baht per farm household. Therefore, about 19,600

Baht of net profit will be reserved even after payment of O § M cost.

6.4.2 Repayment aof Construction Cost

The project costs will be made available through lean arrange-
ments by the Thai Government. The foreign currency portion is to be
raised by a proposed loan from some of international lending agencices,

and the local currency portion should be of the government security.
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The loan must be repaid cither by public funds or by project
heneficiaries. To meet the repayment obligation satisfactorily,
first of all, a policy for the Project should be established by the

Government in the most feasible way.

Irrigation revenues as a financial source for the rcpayment of
construction costs come from the incremental net returns in agricul-
tural products derivable from the Project. In some developing coun-
tries, no charge or little charge is levied on farmers to recover the
construction costs for such irrigation facilities according to the

national policy to promotc the advanced agriculture.

Taking cost recovery in Thailand as an example, necessary charge
is Tevied on all of the project beneficiaries even though they are
small-scale farmers. According to the reportl/, direct charges to

be collected from the paddy farmers concerned are as follows:

- RID's actual operation and maintenance costs of 400 Baht per

hectare for the main system and 100 Baht per hectare for on-
farm development facilities.

- An annual charge of possibly 1,620 Baht per hectare for paddy
farmers with on-farm development over a 12-year period, result-
ing 1n recovering 50 percent of the on-farm development costs

at an annual rate of 12 percent interest.

Consequently, in view of the difficulties of complete repayment

by public funds, a great part of the loan should be repaid from the

project beneficiaries at least.

Based on the above-said example and the actual status in the
Mac Kuang Project Area, direct charges to be collected from the farmers

of beneficiaries are worked out as follows:

1/ "Greater Mae Klong -~ Maloiman - irrigation Project Feaasibility
Study', RID, King of Thailand, March 1980

6-15



- Actual operation and maintenance costs of 1,435 Baht per one
unit farm of 1.4 ha for the main system and on-farm develop-

ment facilities.

- An annual charge of possibiy 5,368 Baht per one unit farm of
1.4 ha for farmers with on-farm development over a 12-year per:ud
including a two year grace period, resulting to recover all
of the on-farm development costs at an annual rate of 12 percent

interest.

Table 6-4 shows the result of calculating on-farm development

cost recovery mentioned ahove.

Besides comstruction costs, the initial farm input is required
for smooth management of agricultural development. 1In general, it
is impossible to expect a large amount of return from the agriculture
during the initial stage even though it is advanced. In Thailand,
the entire cost incurable for project implementation will be born,
usually, by the Government and/or any international lending agencies.
Therefore, in the financial analysis on the part of farmers, apart
from the above-said loans, the evaluation is conducted to treat such
costs if it were due to a long-term loan advanced instead of beneficial

farmers.

In the Project, the initial input for agriculture is to be paid
for year after year as the production cost and, accordingly, it does
not necessarily require long-term loans for their annual application.
Under the financial system established in Thailand to facilitate for
small-scale farmers, fertilizers, agro-chemicals, seeds, etc. are
provided in kind as a part and parcel of Icans for crop cultivation,
livestock rearing and others. In our estimation of agricultural pro-
duction cost, therefore, 10 percent of such costs were appropriated
for interest payable. Consequently, the works supposed to be under-

taken by long-term repayment on the part of the farmers would be:
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Construction Cost: B4,084,728,000
Of the above, foreign currency portion:

B1,698,341,000 (US$84,917,000)

Initial Input for Agriculture:  None

In securing the above-said amount money required for the execu-

tion of the development work, the following lean facilitation could
possibly be arranged:

Repayment Plan

Average Annual Repayment
Repayment Conditions nterest Rate Period
linredeemable for the three percent 30 years

first ten years

The trial calculation for repaying the above-said foreign cur-
rency portion is conducted under the conditions of unredeemable for
the first ten years, three percent of average annual intevest rate

and 30 years of repayment period. Table 06-5 shows the result.
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Table 6-3, Financial Typical Farm Budget (1.4 ha-umat farm)

Unit  Pro- Unit Hired
Unit Uit Gross duction Net Net Actual Labor Capacity
Crogping Systems Yield Price Value Cost yalue VYalue Ratic feturn Cost to Pay
(ton/ha) (E/ton) (E/ha) (B/ha) (A/ha) (B/1.4ha) (B/T.3ha) (F/1.3ha) (F/1.4ha)
Type I Y,
uE Rice(w)~s o, 4.6 3,800 17,480 7,653 9,827 13,758 /3 9,172 1,834 7,388
Groundnut (d)=~ 1.9 5,700 10,830 5,093 5,737 8,032 2/3 5,355 B03 4,552
Sub-total 11,890
(2) Rice(w) + 4.6 3,800 17,480 7,653 9,827 13,758 1/3 4,580 917 3,669
Tobacea (d) 1.3 30,180 39,234 18,596 20,638 28,893 1/3 9,630 1,344 B,186
Sub-total 11,855
Total 23,745
Type 11
(L} Rice(w) + 4.6 3,800 17,480 7,653 9,827 13,758 2/3 9,172 1,834 7,338
Groundaut (d) 1.9 5,700 10,830 5,093 5,737 B,032 2/3 5,355 803 4,552
Sub-total 11,890
{2) Ricefw) + 4,6 3,800 17,480 7,653 9,827 13,758 1/3 4,586 917 3,669
Garlic(d) 35 10,500 36,750 20,426 16,324 22,854 1/3 7,617 1,143 6,474
Sub-total 10,143
Total 22,033
Type 111
117 Ricefw) + 4.6 3,800 17,480 7,653 9,827 13,758 2/3 9,172 1,834 7,338
Groundnut {(d} 1.9 5,700 10,830 5,093 5,737 8,032 243 5,355 BO3 4,552
Sub-total 11,890
[2) Rice(w) + 4.6 3,800 17,480 7,653 9,827 13,758 1/3 4,588 $17 3,669
Vegetables{d) 6.0 2,100 12,600 6,439 5,161 8,625 1/3 2,875 431 2,444
Sub-total 6,113
Total 18,003
T!EE v
(1) Rite(w) 4.6 3,800 17,480 7,653 9,827 13,758 172 6,879 1,376 5,503
Saybeans(d) 1.8 5,450 9,810 4,650 S,160 7,224 1f2 3,612 542 3,070
Sub-total 8,573
{2) Rice(w) + 4.6 3,800 17,480 7,653 9,827 13,758 1/2 6,879 1,376 5,50%
Sweet corn(d) 1.2 2,200 2,640 1,165 1,475 2,065 172 1,033 155 B78
Sub-totzl 6,181
Total 14,554
Type V
(1) Rice(w) 4.6 3,800 17,480 7,653 49,827 13,758 /3 9,172 1,834 7,338
Soybeans(d} 1.8 5,450 9,810 4,650 5,180 7,224 2/3 4,816 722 4,094
Sub-tatal 11,432
{2) Rice(w) + 4.6 3,800 17,480 7,653 9,827 13,758 1/f3 4,586 917 3,669
Garlig(d) 3.5 10,500 36,750 20,426 16,324 22,854 1/3 7,617 1,143 6,474
Sub-total 10,143
Total ’ 71,575
Type VI
(1) Rice(w) + 4.6 3,800 17,480 7,653 9,827 13,758 2/5 5,503 1,100 4,402
face(d) 4.4 3,800 16,720 7,329 9,391 13,147 2/5 5,259 1,052 4,207
Sub-total 8,609
(2} Rice(w) + 4.6 3,800 17,480 7,653 9,827 13,758 3/5 8,255 1,651 6,604
Soybeans {d) 1.8 5,450 9,810 3,650 5,le0 7,229  3/5 4,334 686 3,684
Sub-total 10,288
Total 18,897
Type VII
{1) Soybeans(w) « 1.8 5,450 9,810 4,650 5,160 7,224 2/3 4,816 722 4,094
Groundnut {d) 1.5 5,700 10,830 5,093 5,737 B,032 2/3 5,355 qus 4,552
Sub-total B, 646
{2) Soybeans{w) + 1.8 5,450 9,810 4,650 5,160 7,224 1/} 2,408 61 2,047
Tobacca(d) 1.3 30,180 39,234 18,596 20,638 28,893 1/3 9,630 1,444 B,186
Sub-total 10,233
Total 18,479
IX? VITI
(1} Soybeans(w} + 1.8 5,450 9,810 4,650 5,160 7,224 172 3,612 542 3,020
Groundnut {d} 1.5 5,700 10,830 5,093 5,737 8,032 1/2 4,010 602 3,414
Sub-tatal 6,484

(2) Longan(perennial)
3.8 19,000 72,200 13,315 58,385 B2,439 172 41,220 6,183 35,037

Sub-total 35,037
Tatal 41,521
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Table 6-5 Annual Loan Repayment Schedule for Entire Project
Area of 20,000 ha

(Unit: B r000)

Const~-
Capacity OEM Net Tuction Total Repay-
Year to  Pay Cost Profit Cost Interest Loan ment

1981/82
1982/83
1983/84 -B1,698,341-
1984 /85
1985/86
1586/87
1987/88
1088/89 238,831 18,773 221,058 50,950 1,749,291
1985790 255,253 20,228 235,025 52,479 1,801,770
1950/91 271,829 20,351 251,478 54,053 1,885,777
1991/92 280,084 20,494 259,590 55,673 1,911,483
1992/93 290,342 20,494 269,848 57,344 1,968,887
1993/34 291,677 20,494 271,183 59,067 2,027,989
1994 /95 292,344 20,494 271,850 60,840 2,088,790
1995/96 293,011 20,494 272,517 62,664 2,151,458
1956/97 293,011 20,494 272,517 64,544 2,215,998
1997/98 293,011 20,494 272,517 66,480 2,282,400
1958/99 293,011 20,494 272,517 68,472 2,197,488 183,413
1990/00 293,011 20,494 272,517 65,925 2,110,000 153,413
2000701 293,011 20,494 272,517 63,300 2,019,887 153,413
2001/02 253,01] 20,494 272,517 60,597 1,927,070 153,413
2002703 293,011 20,494 272,517 57,812 1,831,470 153,413
2003704 203,011 20,494 272,517 54,944 1,733,001 153,413
2004/05 293,011 20,494 272,517 51,990 1,631,578 153,413
2005706 293,011 20,494 272,517 48,947 1,527,112 153,413
2006/07 203,011 20,494 272,517 45,813 1,419,512 153,413
2007/08 283,011 20,494 272,517 42,585 1,308,684 153,413
2008709 293,011 20,494 272,517 33,261 1,194,532 153,413
2009/10 293,011 20,494 272,517 35,836 1,076,958 153,413
2010/11 283,011 20,494 272,517 32,309 955,851 153,413
201f/12 293,011 20,494 272,517 28,676 831,114 153,413
2012/13 293,011 20,494 272,517 24,933 702,634 153,413
013714 293,011 20,434 272,517 21,079 570,300 153,413
2014/15 293,011 20,494 272,517 17,109 433,996 153,413
2015716 293,011 20,494 272,517 13,020 293,603 153,413
2016/17 293,011 20,49 272,517 8,808 148,998 153,413
2017/18 293,011 20,494 272,517 4,470 o 153,474

Note: 1. Calculation for loan repayment is limited to the foreign currency
portion,

2. The term “Capacity to Pay" means the amount remaining to operate
after all costs except for water charges.

3. Repayment conditions: unredeemable for the first ten years, three

percent of average annual interest rate and 30 years of repayment
period.
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Surplus

220,058
235,208
251,473
255,599
269,848
271,183
271,850
272,517
272,517
272,517
119,104
119,104
139,104
119,104
119,104
119,103
119,104
119,104
119,104
119,104
119,104
119,104
119,104
119,104
119,104
119,104
119,104
119,104
119,104
119,043
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