Figure E-29 Layout of Type B On-farm Development, Sample Area No. 4
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Figure E- 30 Layout of Type C On-farm Development, Sample Area No. 4

0

LEGEND

Residential Area
Upland

Farm Plot, existing
Ditch

Drain

Farm Road
Farm Tum-out
End Check

KINGDOM OF THAILAND
MINISTRY OF AGRICULTURE AND COOPERATIVES
ADYAL IRAIGATION DEPARTMENT

THE PHETCHABURI XAENG KRACHAN IARIGATED
AGRICULTURE DEVELCPMENT PROJECT

OM FARM DEVELOPMENT

SAMPLE AREA No.4.

DATE l DWG No

JAPAN INTERNATIONAL CODPERATION AGENCY

E - 69




Figure E- 31 Layout of Type A On-farm Development, Sample Area No. 5
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Figure E-32 Layout of Type B On-farm Development, Sample Area No. 5
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Figure E- 33 Layout of Type C On-farm Development, Sample Area No. 5
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APPENDIX F  AGRICULTURAL SUPPORTING SERVICES

r.1 Present Conditions

F-1-1 Water Management

The management, operation and maintenance of complete irrigation
projects in the RID is under the O § M Division with some activities
under the joint effort of the Water Operation Board and Center. The
Water Operation Board established in 1967 is to formulate a general
policy on water operation considering irrigation requirements under
different crop patterns, flcod control, power generation, navigation,
domestic water supply, and salt water intrusion control. Under the
Board, there is the Water Operation Center which is responsible for
the execution of the Board decisions. The Operation Center collects
and analyses imformation on rainfall, river stage and flow, and crop
condition from the field offices. A weekly diversion requirement
will be made as a basis on which to check the request from the pro-
jects. During water shortage periods, the intake to the main canals

will be reduced.

The 0 § M of the Phetchaburi Project is taken care of by the
Phetchaburi O § M Office having 522 staffs snder the Project Engineer.
The organization of management personnel is shown in Figure F-1. The
Project Area is subdivided into three areas consisting of 33 zones so
far 0 § M is concerned; area A (134,000 rai), area B (89,000 rai)} and

area C (113,000 rai).

RID bas the Phetchaburi Road Construction Office for the con-
struction and maintenance of feeder roads and maintenance roads.
The total length of feeder roads is 325 km (a part of it is paved
with asphalt) and that of maintenance roads is 45 km {not paved) in

the Project Area, The office has 149 staffs (Figure F-2).



F-1-2 Agricultural Extension Services

(1) Demonstration Farm

There is one demonstration farm directly managed by the Ministry
of Agriculture and Cooperatives in Tambon Tha Yang of Amphoe Tha Yang.
It has the trial and demonstration farms of 25 rai for paddy and 5
rai for beans, cabbages, lemons and banana. The major activities

covered by the demonstration farm are as follows:

(a) Experiment of the improved agricultural techniques for paddy.

(b) Demonstration of the improved agricultural techniques in the

farmers' field.

(c) Advise to farmers and extension staffs on the improved

agricultural techniques.

There are about 100 demonstration plots in the farmers' farm.
Unfortunately, there has so far been no appreciable effects on the
improvement of farmers' agricultural techniques due to poor farmers'

interest shown on these demonstration activities,

(2} Agricultural Extension Services

The budget for the agricultural extension services has been
steadily increased year by year, amounting to 913 million Babt in
1981 which is 230 percent of the amount in 1976. The whole country
of Thailand is divided into six regions for the promotion of agri-
cultural extension services by the Department of Agricultural Ex-
tension, MOAC. This survey area belongs to the Ratchgburi Area.
Extension offices in Changwat are in charge of administrative man-
agement of the offices in Amphoe and giving technical advices to
the extension staff of the Amphoe offices. Each Amphoe office has
about five or six extension staffs and one or two secretary (s).
The offices in Amphoe Ban Lat, Amphoe Khao Yoi and Amphoe Cha-am
havé their own volunteer extension staffs who are in charge of Muban

Unit. Extension Staffs are getting in-service training about three times
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a year, each time lasting for about two weeks . The number of the far-
ners' households which are taken care of by one extension staff Tanges
from 1,100 to 1,800, This situation means that the extension service
to be extended to each farmer arec not enough. The equipments and
mterials including vehicles and audiovisual aids are seriously in

chort (Table F-1).

The Government of Thailand secured a financial assistance from
world Bank for the implementation of the Agricultural Extension Serv-
ices Project. The Phase I of this Project has covered 33 Changwat and
15 to end in 1981. The Phase II, which started in 1980, has the plan
to increase the number of extension agents in Changwat Phetchaburi in
1982. The major objective of this Project is to increase the number

of extension agents in Tambon and to promote in-service training.

The final target of the project is to have enough number of exten-
sion staff so that each group of 1,000 farm households can be served
by one extension staff. In Phetchaburi Changwat it plans to have 80
extension agents who serve 46,592 households. It means that 600 house-
holds can be served by one extension staff. It is expected that this
project for the promotion of extension services can contribute much to
the increase of the yield per a unit area, which is one of the main

targets of the current agricultural policy in Thailand.

Presently, each Amphoe extension office is promoting extension
works, however, there is insufficient staff. Therefore, it is very
difficult to carry out efficient extension works. In Amphoe extension
office, the farmers' groups have been registered as members qualified
for having loans for farming. Those members of farmers' group are
mostly progressive farmers and received priority for treatment from
extension office, Members of farmers'-group, amount of loans and

main crops are shown in Tables F-4 to F-8.
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F-1-3 Agricultural Cooperatives

Department of Agricultural Cooperatives Promotion of the
MOAC is in charge of the administration (guidance & con£rol}
of the agricultural cooperatives, and has its own offices at
Changwat § Amphoe levels for this purpose. Amphoe offices are
generally located in the same offices of the cooperatives and are
always in a close contact with the cooperatives in their daily activi-
ties. About 41 percent of farmers' households in Amphoe Ban Lat are
members of the Ban Lat Amphoe cooperatives. Even in the case of in-
active cooperatives in other Amphoes, about 15 percent of farmers in
the area are members. These ratios are same as national average of

about 15 percent.

While, with regard to the business activities of those Amphoe
cooperatives, it was found that only the cooperatives in Amphoe Ban
Lat is active in the various business fields including the marketing,
purchasing and financing. The cooperatives in other Amphoe are rather
inactive in their business activities, and their business performances
are limited only to the field of financF and almost negligible in the

fields of marketing and purchasing.

Amphoe cooperatives will provide the agricultural management fund
for cooperative groups under the mutual guarantee of farmers. In this
connection, farmers will be organized as a group for crediting and
purchasing of the production materials. Farmers' groups of Amphoe are

as shown in Tables F-9 to F-13.

The Ban Lat Amphoe cooperative, one of the most progressive co-

operatives in the country, is outlined as follows:

The cooperative has a progressive organization and has a capabil-
ity to tzke in the various business fields such as credit, marketing
of agricultural production, supply of productive materials, agricul-

tural processing and extension services of agricultural techniques.



parmers have improved their techniques of production increase through

the cooperatives organization. And the cooperative has expanded in

\ts business year by year.

The Ban Lat Amphoe cooperative was established in 1940, At that
time, the purpose of establishing this cooperative was only to finance
cooperative business to the farmer. Afterward, this cooperative became
an integrated organization including rice mills and funeral services
in 1972. In the general meeting, this cooperative is authorized to
decide the direction of activities and work programmes, and has the
general power to select the executive director. The executive director
will manage the cooperatives activities based on the opinion of the
general meeting. DNetails of the activities are shown in Table F-2 and

organization chart in Figure F-3.

F-1-4 Water Users' Association

Water users' associations were established under the guidance of
RID for the purpose of encouraging farmers to maintain the irrigation
system and construct farm ditches by themselves. One water users'
association generally covers the benefi&iary areas of one main canal
and is managed by the board of representatives of each lateral. There
are 185 water users' associations in whole Thailand covering an area
of about 4.1 million rais, and the number of member farmers is about
77,000, Their activities are, however, not very active and there are
many nominal associations. Five water users' associations were es-
tablished in Phetchaburi project area in 1969 with the membership of
4,402 farmers covering the area of 319,576 rai. But they have not
been providing any service since 1973 because of ineffective dike and

ditch and big arrears of water fee.

RID has been trying to make the new system of the water users’
association regulation for the purpose of making these association
More active. The Government is also considering to amend the State

Irrigation Act to collect B20/rai for each crop as maintenance



and or water charge from farmers in the irrigation project areas.

This amount is equivalent to about 1.17 percent of farmers' production
of paddy, counted basing on the government purchase price of paddy of
B 3,400/ton and yield of 500 kg/rai. The collection of maintenance
and or water charge directly from farmers through the amendment of the
Act will have the effect to vitalize the nominal water users' associa-
tion and to encourage farmers to make the best effort to promote agri-
cultural production by themselves. However, for the purpose to make
the present nominal associations more active, it may be necessary to
grant to those associations some financial and technical aids together
with the above mentioned ndw system. In the case of on-farm development,
it is considered to collect maintenance fee directly from farmers
through the agricultural cooperatives. This is believed to help pro-
mote the activities of agricultural cooperatives through the close

contact with the member farmers.

F-1-5 Farmers' Understanding on the Farmers' Organization

Farmer's survey of their understanding on the farmers' organiza-
tion was made on 50 farm houscholds selected at random in this feasi-
bility study. The results show that about 40-86 percent of the total

farmers know the activities of farmers' organization.

This means that a large number of farmers does not know about this
organization. About 14-22 percent of farmer does not know the agricul-
tural cooperatives and group of agricultural extension which are close
to farmer. There were 32 farm households (64 percent) out of 50 farm
households who participated in any of farmers' groups. These 32 farm
households had recognized the necessity of farmers' organization and got
available information from them. A1l the cooperative members have ever
attended the general meeting, through which the members of the cooper-
ative have recognized the necessity of the farmers' organization. The
Tesults of survey on the familiarity with the farmers' organization

are summarized below;



Familiarity with the Farmers' Organization

Familiarity
(%)
1. Farmers' group for agricultural cooperatives 36
2. Farmers' group for extension office 78
3. Parmers' group for bank of agricultural and
agri-cooperative 64
4. TFarmers' group for ordinary bank 50
5. Farmers' group for sugar cane production 60
6. Peoples' irrigation association
{Ministry of Interior) 42
7. Water users' association (RID, MOAC) 40

F-1-6 Social Environment of Changwat Phetchaburi

(1} Industries

The Changwat Phetchaburi is a typical agricultural production
area, in which there are small scaled factories related to agricultural
production such as rice mills (363), noodle producing factories (i6),
auto repair shops (13), sawmills (I1) and so on, and rather large
scaled industries of one cement factory, two pineapple canning fac-

tories and one fluorite processing factory.

According to the data of the province commerce office, there are
about 500 industries in total and the number of employees is estimated

at about 3,700 persons, as shown in Table F-3.

(2) Domestic Water Supply

The water supply system of the municipal Phetchaburi serves the
inhabitants of about 6,000 households with domestic water in good con-

dition with a capacity of 730 cu.m/hour, depending its water source



on the Phetchaburi river. The Ban Laem water supply system for the

area of Ban Thabun is expected to start the operation in the end of

1981.

The domestic water for other districts depends on such different
sources as groundwater for the area of Amphoe Khao Yoi, the Phetchaburi
river for the areas of Amphoe Ban Lat and Tha Yang, and the Phetchabur,

irrigation system for the area of Amphoe Cha-am.

(3) Roads

The total length of the main roads in the project area is 744 km,
consisting of the Asia hipghway of 64 km, provincial roads of 122 knm
under the Highway Department, regional roads of 94 km under the Public
Works Department, and feeder roads of 325 km, canal maintenance roads
of 45 km and seadikes of 91 km under RID, with a road density of 10 n/
ha.

The RID and PWD have planned te construct 107 km of the roads
until 1986, of which 37 km would be constructed by the RID and 70
km by the PWD.

F-2 Promotion Plan of Agricultural Supporting Service
F-2-1 Agricultural Cooperatives

{1} Organizatiomal Support

The project area is divided into six Amphoes as, administrative
division, and each Amphoe has one agricultural cooperative. Of those,
Ban Lat Agricultural Cooperative has active comprehensive cooperative

activities, but others are not yet operating actively.

After the completion of on-farm development works which is the

main target of this Irrigated Agriculture Development Project, the
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activities of agricultural cooperatives are to be reinforced to
achieve the increase of agricultural products, mainly rice production.
and the measurement for reinforcing the activities and the plan of

qew organization are proposed as below:

- To hold the general assembly and the meeting of hoard of
directors more frequently to make the member of cooperative

be understood the activities of cooperative,

- To establish an expertized committee constituted with

exemplary good farmers.

- To hold operative meetings constituted with the managing director,
counsellor, and division chiefs of extension services, economy,
credit, general affairs and planning, etc. to provide smooth

operation of cooperative activities,

- To establish a counsellor room for farmer to receive the
consultation about agricultural activities.

- To establish the planning division to provide future plans based
on the problems and the opinions obtained at other divisions
and the counsellor room.

- To establish a farming mechanization center.

- To establish a cooperative service section for improvement
of farmers living, promotion section for cooperative activities

and mutual aid section against drought, etc.

- To furnish the required facilities for cooperative activities
such as pick-up type vehicles for daily services, large tracks
for collecting the agricultural products, large tractors for

cultivation, etc,
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The proposed organization of agricultural cooperative is shown

in Figure F-4,

(2) Cooperation with Authorities Concerned

The establishment of Agricultural Cooperatives Promotion Commit-
tee which is proposed to tighten the horizontal collaboration amongst
Agricultural Extension Services, Water Management Unit and other apri-
cultural authorities is recommended in parallel with the aforementioned
supporting to agricultural cooperative organizations as shown in Figure
F-5. The Committee will consist of a Promotion Committee of Changwat
levels and a2 Executive Committee of Amphoe levels to unify the guidance

of administrative authorities to the farmer.

F-2-2 Processing and Marketing

After the completion of the Project, the increase of crop produc-

tion could be expected through introducing HYv; application of
fertilizer and chemicals, extension of advanced farming technique.

Moreover, the farming will become more intensive and utility of
market by farmer will be more increased for procurement of agri-

cultural input materials and selling the agricultural products. There-

fore, reinforcement of procurement, marketing and credit services by
the cooperatives as well as self operation of agro-products processing,
especially the rice mill, etc., are to be taken into censideration for
proper use of market by farmer to receive reasonable profits by means

of selling the agricultural products.

(1) Rice Mill

The present annual products of paddy in the Changwat Phetchaburi,
is approximately 180,000 tons, and 130,000 tons or 70 percent of which
is produced in the Project Area, The paddy production at fifth year
after completion of the Project is expected as 240,000 tons in the
Project Area, and total production in the Changwat will amount to
more than 300,000 tons. On the other hand, present rice polishing

capacities in the Changwat Phetchaburi are about 180,000 tons with 12
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hours operation as reported by the Changwat office of Ministry of
Industries. But, about one third or 60,000 tons are polished at

small scaled rice mills.

It will be recommendable for the cooperatives concerned to estah-
1ish rice mills to handle a portion of paddy production to be increas-
ed, through which the supply of high quality polished rice can also
pe expected. The required capacity to be increased is forecasted as
much as about 100,000 tons, or equivalent to a capacity of 500 tons/
day, which might be allotted to the following three cooperatives of
the Ban Lat, the Muang and the Khao Yoi as shown below:

Capacity of Rice Polishing

- Unit: ton/day -

Existing Additional

Cooperatives Capacity Capacity Total
1) Amphoe Ban Lat Cooperative
Ltd. . 40 200 240
2) Amphoe Muang Cooperative Ltd. 24 200 224
3) Amphoe Khao Yoi Cooperative
Ltd. - 100 100
Total 64 500 504

(2) Transportation and Storage

Considering the increase of production, the capacity of grain
storage is also to be increased accordingly for collection and market-
ing of agri-products and for polished rice storage, and each coope-
rative is to have storage of some thousands tons capacity. At the
same time, each cooperative is to be furnished with transportation

facilities for agri-products such as tracks, ete.
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F-2-3 Agricultural Extension Services

Agricultural Extension Services in the Changwat Phetchaburi is
presently extending by Changwat and Amphoe Unit Extension Services
and/or Demonstration Farm, but there are considerable shortage of

staff, budget and materials for extension services,.

As stated above, the NAESP is scheduled to cover the Changwat
Phetchaburi in 1982, to increase extension agents from the present
rate of one agent per 1,100 - 1,800 housecholds of farming families

to one agent per 600 households.

There are some educatlonal organizations for agricultural exten-
sion services and technical training facilities in and around the

Project. Area as below:

- Suphanburi Education and Training Center for

Agricultural Extension (Suphanburi)

- Agricultural Extension Center of Kasetsat

University {(Nakhonpatom)

- Western Extension Center of Agricultural

Extension Department {Ratchaburi)
~ Agricultural Experimental Station of Rice {Suphanburi-
Cultivation Division Ratchaburi)

- Agricultural Experimental Station of Field

Crops Division (Suphanburi)

- Sugar cane Experimental Station of Ministry

of Industries (Kanchanaburi)
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- Water Use Experimental Station of (Nakhonpatom,

Irrigation Department Phetchaburi)
- Extension Model Farm (Phetchaburi)

The education and training to extension agents and farmer is to
pe performed using these experimental stations § extension facilities

a5 far as possible.

(1) Education and Training of Extension Agents

The training of extension agents is planned to perform in short,

medium and lomng-term training courses aiming at Tambon Unit Extension

Agents mainly.

- Long Term Study and Training

Technical and wide ranged training and education for extension
services are to be performed in six to 10 menths periods wither in
home country or at abroad for the extension agents who will serve
in this Project. Under this scheme, three to six extension agents
are to be re-trained annually at the Suphanburi Education and Training
Center, Agricultural Extension Center of Kasetsat University, etc. as
home country training or by dispatching them to the training course
of agricultural extension services provided by the advanced agricul-

tural countries.

- Medium Term Study and Training

Field training of practical extension activities is to be per-
formed in one to three months periods either in home country or at
abroad for the extension agents who sill serve in this Project.
More than 10 extension agents are to be re-trained annually at the
Western Extension Center, Mae Klong Pilot Farm, Phetchaburi Demon-

stration Farm, etc. and/or training courses of other countries.
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- Short Term Study and Training

Technical training of irrigation practice, water management,
crop rotation and others required for agricultural extension services
are to be performed in several days at experimental stations and/or

other relative organizations.

The training schedule for extension agents and of training courses
are to be prepared by the Chief of Extension Unit of Phetchaburi Chang-
wat in collaboration with the Chief of Phetchaburi Trrigation Project
Office to tighten mutual collaboration of extension services and irriga-
tion scheme, but the training is to be performed under the superintend-

ence of Extension Department.

The aforementioned study and training programs are illustrated

as Fipures F-6 and F-7,

(2} Training of Farmers
- Medium Term Training

As medium term training some 10 farmers per Amphoe Unit Exten-
sion Services are to be trained annually for water management, crop
rotation, application of fertilizer and chemicals, etc., at the Suphan-
buri Education & Training Center, Mae Klong Pilot Farm, etc. aiming
those exemplary good farmers recommended by Amphoe Unit Extension
Services. The period may be one to two months. And short term training
10-20 farmers per Amphoe Unit are to be trained monthly for one to two

weeks periods at the aforementioned stations and/or other places.

To accelerate the willing to promote productive activities of
farmers, agricultural study touring to visit well managed private
farms, experimental stations, research institutes, etc. either in or
out of the Changwat is tc be planned by providing medium size buses
at each Amphoe Unit Extension Services to aim at whole farmers.
Farmer's training and study touring are to be prepared by the chief

of Amphoe Unit Extension Services from its planning to the performance.

F - 16



(3) Furnishing of Audio Visual Equipments

As agricultural extension services to accelerate increase of
agricultural production after the completion of on-farm scheme of
she Project, the audio visual materials are required as its mean of

performance.

The aforementioned reinforcement of Agricultural Cooperative
System and the improvement of Agricultural Extension Services are
most basical and vital means of supporting the farmer in this Project,
and the arrangement of means of extension activities is requested in
the first instance, therefore, the following materials and equipments

are to be provided under the Project of on-farm development.

Required Number
Changwat Amphoe Unit

Descriptions Unit (6 Amphoes) Total
Medium size bus for 2 6 8
Farmer's Study Touring
(for 20 persons) N
Station Wagon with loud 1 6 7
speaker
Taperecorder 2 6 8
Rotary mimeograph 1 6 7
Automatic Copying equipment 1 6 7
Vehicle mounted movie 1 - 1
projector
Movie film for cultiva- 20 - 20
tion practice
Movie film for market- 10 - 10
ing, etc.
Movie camera 2 - 2
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F-2-4 Water Use Committee

The water users' associations which have been established under
the guidance of Irrigation Department are organized by farmer's re-
presentatives called as common irrigators selected from beneficiant
of some irrigation ditches of 1,000 Rai unit, and the main purpose of
such association is to convey the farmer's opinion to the Irrigation
Department. Consequently, the Irrigation Department has been distrib-
uting irrigation water employing Aonemen of District Units under the
superintendent of water Masters of 0 § M Offices which are district

sub-divisions of Irrigation Department.

But, there are a few activity of water users' association present-
ly because of lack of communication between Irrigation Department and
the farmers due to insufficient water supply to the demand with the

existing deficient irrigation ditches.

At the completion of on-farm project in future, the reinforcement
of organization and activities of water users’' association which is to
be formed by the beneficiant farmers is‘initially requested for carry-
ing out effective irrigation. For such purpose, it is recommended to
organized a committee of representatives of those regional administr-
ative authorities related to agriculture and farmers to reinforce the

joint guidance to the water users' association as shown in Figure F-8.

(1} Operating Committee

The Operating Committee will be established to study the direc-
tion of association's activities, problems related to water use and
others based on the water allocation scheme and cropping scheme of
Phetchaburi Irrigation Project, and to be operated by the members

of committee,
The chairman of committee will be in charged by the Project

Engineer of Phetchaburi Irrigation Project Office and the members

of committee will consist of selected area checkers, water masters of

F -~ 18



[rrigation Dapartment, the Counsellors of Amphoe Unit Agricultural
(moperativesx Chiefs of Amphoe Unit Extension Services, experts of
asseciations, etc, The committee meeting is to be held monthly

during the irrigation period,

{2) Tail Unit in Organization

The water users' association is to be established to operate
and maintain the on-farm facilities under the direction of the Phet-
chaburi 0 & M Office. The area of one operating unit is planned as

400-800 rai {90-120 ha) and larger avea is divided in two or more.

The check leader will be elected by the unit as representative
of the unit. A zone checker in charpge of the irrigation water al-
location of a zone that is the water management unit of Irrigation
Pepartment will be elected among the check leaders, and the zone
checker performs water allocation planning and water management as

user of water in collaboration with the Zonemen of Irrigation Depart-

ment.
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Table F-12  Number of Farmers' Groun on Agricultural Cooperatives,
Amphoe Tha Yang, 1980

Number of Loans -

Location at members (Baht) Main

No. Name of Farmers' Group Tambon 1980 1980 ___Crop
1. Ban Kao Chao Wang Khai 61 155,000
2. Ban Song Pi Nong Song Pi Nong 26 25,000
3. Ban Kao Kling Wang Khai 30 5,000
4. Ban Chong Wang Chan 56 107,000
5. Wat Wang Chan Wang Chan 37 15,000
6., Sa Yay Non Wang Chan 41 106,000
7. Ban Tha Hua Lop Wang Chan 31 10,000
8. Nong Kar Tum Wang Khai 39 44,000
9. Ban Wang Khai Wang Khai 61 93,000
10, Ban Huai Sua Wang Khai 58 82,000
11. Kao Luk Chang Tha Mai Kok 38 52,000
12, Sa La Had Tha Mai Kok 85 166,000
13. Nong Chum Sang Klat Luang 26 74,000
14. Nong Kao On Klat Luang 65 111,000
15. Ban Tha Koy Tha Koy 44 29,000
16. Nong Sa Kae Wang Chan 58 60, 000
17. Tha Mai Rok Tha Mai Rok 67 75,000
18. Mae Par Chan Wang Khai 80 83,000
19, Nong Mz Kok Wang Chan 54 73,000
20, Nong Chok Nong Chok 20 73,000
21. Mab Par Kao Mab Par Kao 39 21,000
22, Ban Nong Tian Tha Mai Rok 77 198,000
23. Ban Tha Heow Yang Yong 79 66,000
24, Ban Bo Takaw Yang Yong 43 45,000
25, Ban Makram Plong Wang Chan 54 113,000
26. Ban Plong Khea Klat Luang 41 71,000
27. Ban Nong Fab Tha Yang 20 51,000
28. Ban Tung Talat Wang Khai 34 31,000
29, Huai Klang Chin Wang Chan 38 162,000
30. Ban Tak Kong Mab Par Kao 24 10,000
31. Ban Kao Palay Kang Kar Chan 31 115,000
32. Ban Wang Marako Klat Luang 38 76,000
Total 1,495 2,401,000

Source: Cooperatives at Amphoe Tha Yang
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Table F-13  Number of Farmers' Groun on Ag}icultural Coomeratives
Amphoe Khao Yoi, 1980 ’

Group No. Tambon Location No. of Members
1 Huai Tha Chang 63
2 Nong Prong 71
3 Thap Khang 23
4 Thap Khang 74
5 Khao Yoi 102
6 Bang Khem 88
7 Bang Khem 91
B Nong Chumphon 47
9 Nong Chumphon 64

10 Hual Rong 13
11 56
12 King Amphoe Nong Ya Plong 41
13 20
14 35
15 Nong Chumphon 51
16 " 26
17 " 44
18 " 49
19 " 39
20 " 12
21 " 17
22 " 35
23 Sra-phang 79
24 Nong Pla Lai 29
25 Sra-phang 62
26 Nong Chumphon 21
27 Thap Khang 48

Total 1,359

Source: Cooperatives of Amphoe Khao Yol
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Figure F-3

Present Organization Chart of Ban Lat Cooperatives Ltd.
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Figure F-6  Agricultural Extension Agent and Farmers' Training Systep

Foreign
Train-
ing Cen-

Kasetsat ter Suphan- Ratcha- Experiment- | | Other
University buri buri al Stations | | Experi-
Extension Training| | Regional Ratchaburi mental
Training Center Extension| | Suphanburi Stations
Center Center

Agricul-
tural
Demonstra-
tion Farm
Phetchaburi

Agricultu-

ral Exten-

sion Dept.

{Coordination for Training)
1

Incharge of Incharge of

Phetchaburi | Consultation | Provincial Trainee

0/M Office Extension {Extension

R.1.D. Difice Officer)

Recommendatio Extension Trainee

‘v e T AR AR b e R S8 BE AL e ey T e mn e ey - -

ater Master _-1 Amphoe Office (Farmer)
Amphoe ,,;; ]
Cooperatives ecommen -
dation
¥

Farmer 41

F - 40



sI9Ylg "¢ Wie  UOTIBIISUOWS( LINQRYIIdYJ ¢ Zajua) Zururley] 1ESIISEY ¢
U011®1§ [BIOUTIAOL] UOTSUSIXY "Z wieg,] 307Td Buotry 88y "7 durutea], ustaxo] ‘g7
suorlels Terusurxedxg "1 193U3) UOTISUsIXT [BUOISDY °T Jo3juan Suturex], Tanqueydng °1
(o asanoj {q osano) {e ssanop Bututex],
SutureIl WisI-3IO0Ug ~ 3 Surulexl WIdDI-SIPPIW -~- q Surureay wrszr-Suo] —— ®

- - F —- - - - | - - - - - = |5
[T RS [ [T - [T---1a Tl ovyy
e
- = L - — | N - -} - - | - - 5
T - e [~ e T . S q Juey eyl
B
- - | R - - - - - - — 1o
T T i i L S K| uy-eyn
E
ORI - -+ - = | N S - — L 3
M N LT L7 . T [~ q jeq uey
e

o — - — - - P s = - - = - - — - —- - o]

wae] ueg

Suenpy

Fmn e Lo o] f(l e IO IR IR

I
|
T
|
|
I
|
|
|
|
!
|
!
i
T
I
I
T
0 o uje .0 U

25IN0) asoyduy
et | ot | oor 6 g L 9 S b ¢ z 1 ?ﬁﬁ/a?

s$3uoldy uOTSUdIXY jeranaindtady aoy ornpoysg Suturwal, Z~d QanBry

- 41



Figure F-8
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APPENDIX G PROJECT COST ESTIMATION

6-1. Project Works
G-1-1. Irrigation Improvement Project
(1} Rehabilitation of the Existing Canals

Five-centimeter thick concrete lining shall be executed for
the existing earth canal system with total length of 166,553 m so
as to upgrade their functions (See Figure G-1). On the other hand,
the canal lining wall shall be hightened with the existing concrete
lined canals of 128,294 m in total length so as 10 increase the
commandable area with gravity. The study was made based on the
topographic maps (Scale: 1/10,000)} and the design drawings of the
canals and resulted in contemplating a plan to highten the canal
side walls by 0.1 - 0.5 m. The hightening was designed to be made
by 0.5 m at maximum in taking into account the stability of the ex-
isting canal structures. The design of structures is illustrated

in Figure G-2. Table G-1 shows the expected work volumes to be re-

uired in these rehabilitation.

(2) Construction of Canals

Construction of three concrete lined canals was planned in
the mid-stream of the left bank where the irrigation canals have
been provided with low density. The canal sections were deter-
mined by applying the Manning's formula and the unit water re-
quirements of 1.19 f/sec/ha. The earth canals functioning dually
for irrigation/drainage shall be constructed for irrigating the
Extension Area of 7,100 ha, which will be subdivided into five
sub-areas, naming I, II, III, IV and V from the north to the south.

The general dimensions of the canals are shown below ;



Proposed New Canal

Irrigation System Canal Length (m) Capacity
Left Main 2R-Extra 4,300 1.57 cu.m/s
1R-2R 2,550 0.63 cu.m/s
2R-1R 4,200 0.61 cu.m/s
Sub-total 11,050
Extension Area I 17,400 1.04 MCM
11 19,800 1.18 MCM
ITI 33,150 1.98 MCM
v 22,050 1.32 MCM
v 16,400 0.98 MCM
Sub-total 108,800 6.50 MM
Total 119,850

The typical structures of the facilities are illustrated in

Figures G-1, G-3 to G-6.

G-1-2. On-farm Development Project

Construction of the on-farm facilities shall be made in two
different development levels of A and B. In taking into account
the soils, drainage conditions, field elevations, etc., the Type
A - extensive development will be applied to the area of about
16,510 ha, while the Type B - the one improved from Type A will
be applied to the area of 36,090 ha. The on-farm development
areas by Types are presented in Table G-2. Typical structures

for the works are illustrated in Figures G-7 to G-11.

E:



G-2. Project Costs
¢-2-1. Construction Costs
(1) General

The construction costs comprise those for i) civil works,
ii) procurement of machinery and equipment, iii) construction of
project office, iv) land acquisition, v) comsulting services and

vi) project administration.

The costs of the civil works for irrigation improvement were
estimated based on the necessary quantities and the unit prices
quoted by RID, while those for on-farm development were estimated
by the average cost per hectare that was obtained through the
study on the selected sample areas. These costs include the depre-
ciation costs of the construction machinery and equipment to be
procured. The construction costs also include the procurement
costs for the aforesaid construction machinery and equipment.
Accordingly, the total construction cost can be obtained only by
deducting the depreciation costs of the' machinery and equipment

from the sum of the estimated costs for the civil works.

The project offices, which include the head office and three
branches, shall be constructed for successful implementation of the
Project, and also the necessary office equipment shall be procured.
Employment of consultants was planned for smooth executicn of the

works,

In the on-farm development project, lands to be requived for
public use shall be offered voluntarily by farmers concerned
according to the Land Consolidation Act, whercas the lands used
for canal construction shall be purchased by the Government. The
costs for surveying, detailed designing and the construction

supervision are included in the project administration costs. The



physical contingency was estimated at 10 percent of the total
amount of the costs covering items i) through iv), in taking into
consideration that the plan was worked out based on the topographic
maps prepared latest (1:10,000) and a greater part of the civil
works is rehabilitation of the existing facilities.

The civil construction works was planned to be executed on
the RID's force account basis, the costs of which were estimated
at the 1981 price level.
was taken at US$1.00 = B23.

The exchange rate of the foreign currency

The summary of the construction costs including the price
escalation can be illustrated as follows: The detailed information
of the price escalation and the share of the local currency and

foreign currency can be referred to Appendix H.

Cost Summary

Million Baht Million US$

Item Local  Foreign® Tatal Local Foreign Total
1, Civil Works 995.1 236.1 1,231.2 43.3 10.3 53.6
. Machi d
2 zac}.”“ery an 33.9  393.7  427.6 1.5 17.1 18.6
quipment
3. Project Office 7.3 3.6 10.9 0.3 0.2 0.5
4., Land Acquisition 58.3 - 58.3 2.5 - 2.5
5. Consulting Services 30.8 83.0 113.8 3.6 4.9
6. Project Administ- -
ration 146.9 26.2 173.1 6.4 1.1 7.5
7. Physical Contin- 155 ¢ 44 3 2018 5.5 3.2 8.7
gencies
Sub-total 1,399.8  816.9 2,216.7 60.8 35.5 96.3
8. Price Escalation 2,358.3 803 3,162.2 102.5 35.0 137.5
Total 5,758.1 1,620.8 5,378.9 163.3 70.5 233.8




(2) Civil Works

The construction costs of the civil works involved in the
irrigation improvement project comprise the cost for rehabilitation
of the existing canals and those for construction of new canals.
The costs of the civil works involved in the on-farm development
project were estimated at ¥7,200/ha for the Type A and B9,355/ha
for the Type B, respectively. The rough breakdown of the costs
of the civil works of the both projects is shown as follows with
total amount of B1,437.1 million, including the machinery depre-
ciation costs of F205.9 million.

Cost Summary of Civil Works

- Unit: million Baht -

Item Cost Remarks

a. Irrigation Improvement Project

a-1. Rehabilitation 588.9 Table G-3
a-2. Construction 392.1
Sub-total 981.0
b, On-farm Development Project
a-1. Type A 118.9 16,510 ha
a-2. Type B 337.2 36,090 ha
Sub-total 456.1
Total 1,437.1

The construction of cight new canals, three in the left bank
and five in the Extension Area, will cost about B392.1 million,
the breakdown of which is shown below and the detailed information

can be referred to Table G-4.



Costs of Civil Works for
Canal Construction

Cost

Canal Length {m) (Million B)
2R-Extra-Left 4,300 12.1
1R-1R-~Left 2,550 4.4
2R~1R-Left 4,200 9.6
Sub-total 11,050 26.1

Extension Area

I 17,400 64.9
II 19,800 72.0
111 33,150 121.3
IV 22,050 6l1.6
v 16,400 46.2
Sub-total 108,800 366.0
Total 119,850 392.1

The costs of the civil works involved in the on-farm develop-
ment project were estimated based on the data of following five
sample areas on their average. Table G-5 shows the details of

the estimation,

Average Costs of On-farm Development
Works for Sample Areas

Cost {(B/ha)
Sample No, ha Type A Type B

1 203 9,122 13,332
2 244 4,718 5,972
3 232 6,859 9,825
4 247 8,790 8,833
5 250 6,512 6,814
Average 7,200 9,355




(3) Other Costs

procurement of machinery and equipment

The machinery and equipment costing B427.6 million will be
procured for construction works and O § M works of the Project
after completion, The details are listed in Tables G-6 and

G-7.

Procurement of Machinery and Equipment

Item Million Baht

Construction Equipment

a. Irrigation Improvement

- Rehabilitation 150.0

- Construction 108.2
Sub-total 258. 2

b. On-farm Development 151.2
Total 409.4

Operation and Maintenance

a, 0 & M for Irrigation System 11,2
b. Agricultural Extension 7.0
Grand Total 427.6



Project office

Project Office

Item 1,000 Baht
Head office: Civil works, 3 ha 2,290
Buildings, 800 sq.m 3,658
Office equipment 300
Communication equipment 300
Sub-total 6,548
Branch offices (3): Civil works, 2.4 ha 1,550
Buildings, 900 sq.m 2,700
Office equipment 100
Communtication equipment 30
Sub-total 4,380
Total 10,928

Consulting services Refer to Table G-8.

Costs for Consulting Services

Item _ 1,000 Baht
Irrigation Improvement
Detailed design 23,230
Supervision 31,418
On-farm Development
Detailed design 30,015
Supervision 29,164
Total 113,827

Project administration

The efficient implementation of the Project works requires
those costs for engineering works such as cross-sectional and
longitudinal surveying of both the existing and proposed canals,
preparation of detailed topographic maps (1/4,000) for the on-farm
development areas, detailed design, construction supervision as
well as the administration costs. The costs defrayable for these

items were estimated at B173.1 miilion.

G- 10



G-2-2. Schedule of Expenditure
(1) Construction Schedule

Prior to construction works, surveying, mapping and the
detailed design for the whole Project Area shall be carried out
in taking three years for completion. The civil works for con-
struction shall be implemented, in parallel with the detailed
design works, to start with the rehabilitation works of the existing
canals. The on-farm development works shall be implemented site
by site where the rehabilitation or construction of the canals is
completed. These works will take 12 years, and 15 years will be
ngeded for completion of the total project works. Time schedule
of the construction by kinds of works is shown below. Table G-9
illustrates the schedule of the Project implementation,

Civil works

The irrigation improvement project shall be implemented prior
to the on-farm development project. The top priority for rehabili-
tation should be given to the left main canals which have been
suffering from heavy erosion of the embankment slopes and critical
sediments in the canals. The construction works of the dual-
purpose irrigation canals in the Extension Area shall be commenced
in the 11th and 12th year in view that these dual-purpose canals
can successfully function only after the rehabilitation/construction
of the canal systems and on-farm development works in the upstream
areas are completed. The time schedule of the construction works

for the irrigation improvement project is shown as follows;

G- 11



Construction Schedule of Irrigation Improvement

Year Canal
4th Left main, 1L, 2R ..... {Left bank)
Sth Left main, 2R-Extra(*), 2L, 1R-2L, 3R ... (Left bank)
Main No.3, 1L-3 ........ (Right bank)
éth 1R, 1L-IR, 1R-1R(*}, 2R-IR(*}.....cev..n. (Left bank)
1R-3, 2R-3, 3R-3, 1R-1L-3, 2R-1L-3, 3R-1L-3, IR-3R-
1L-3, 4R-1L-3 .......... (Right bank)
7th Main No.3, 5R-1L-3, 1L-5R-1L-3, 2L-5R-1L-3, 6R-1L-3,
7R-1L-3, 8R-1L-3, 9R-1L-3, 1L-SR-1L-3, 10R-1L-3,
11R-1L-3, 2L-3, 1L-2L-3, 2L-2L-3, 1lR-1R-2, 1R-1.
8th Main No.2, 1R-2, 1R-1R-1R-2, Main No.l, 1L-1, 2R-1,
1R-2R-1, iL-2R-1.
11th Dual-purpose canals of I and 11l
12th Dual-purpose canals of III, IV and V
Note: (*) indicates the construction of proposed canals.

Quantity {m)

Year Rehabilitation Construction Total
4th 33,387 - 33,387
5th 59,448 4,300 63,748
6th 79,950 6,750 86,700
7th 81,170 - 81,170
8th 39,792 -~ 390,792

11th - 37,200 37,200

12th - 71,600 71,600

Total 293,747 119, 850 413,597
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Implementation of the on-farm development project shall be
started three years after the irrigation improvement project is
commenced, and the on-farm development shall be implemented in
the order that those sites where the rehabilitation/construction
of the irrigation system is completed, come first. The construc-
tion schedule of on-farm development in volume on the yearly basis

is shown as follows:

Construction Schedule of On-farm Development

- Unit:; ha -
Type 6th 7th 3th 9th 10th 11th 12th 13th 14th 15th Total

A 1,130 3,760 510 442 975 1,318 924 - 351 7,100 16,510
B 2,944 2,121 2,351 4,516 4,890 4,680 3,242 4,163 4,922 1,255 36,090
Total 4,074 5,881 3,861 4,958 5,865 6,004 4,166 4,163 5,273 8,355 52,600

Procurement of machinery and equipment
Refer to Table G-10.

Project offices

In the third project year, prior to the construction works,
the head office building shall be constructed and three branches

in the fourth project year,

Land acquisition

Land acquisition should be executed one year preceding to

the construction works of the due site.

Consulting services

Refer to Table G-11,

(2) Schedule of Expenditure

the annual expenditure was estimated based on the aforesaid

time schedule and unit costs of the works., As a result, the

G-13



implementation of the total project requires the amount of B2,014.9
million (US$80.60 million equivalent) at the 1981 price level, in-
cluding physical contingency. When the commencement of implementa-
tion is started in 1984 and the following conditions are imposed
on price escalation, the total investment to be required will be
B5.378.9 million (US$233.97 million equivalent). Table G-12

illustrates the annual investment schedule.

Price Index (%)

Items 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

International

. 9.0 8.0 7.0 6.7 6.5 6.3 6.2 6.0 5.8 5.7
Price Index

Domestic

. 9.0 9.0 9.0 9.0 8.0 9.0 9.0 9.0 9.0 9.0
Price Index

G-2-3. Operation and Maintenance Costs

The 0 § M costs for the main systems and on-farm facilities
to be provided under the Project comprise those costs for regular
expenditures such as direct salaries of the staff concerned and
regular repair of the facilities, and those for the renewal or
replacement of the machinery and equipment, Tn estimation of
the renewal costs of machinery and equipment, the scrap value by

10 percent of the purchase price was deducted.

The 0 § M works for the main irrigation and drainage systems
will be carried out by the existing RID Phetchaburi O & M Offices.
The personnel expenditures for 100 persons of engineers and staff’
and other various expenditures will amount to £5.86 million per
annum. The annual repair costs of the main facilities will be
B7.46 million (or equivalent to 0.5 percent of the construction

costs of the civil works), including the labourers' wages.
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The 0 & M works for the on-farm facilities shall be made by
the water users' assoclations that are to be established under
the Project. The establishment of the associations and reinforce-
ment of their functions will require the following expenditures in

the first project year.

(E1,000)
Buildings of 3 offices 6,600
Office equipment 1,500
Preparation of cadaster 590
Cost bef@re.inauguration 670
of association
Cost for training of staff 200

The unit of water management acreage should be defined to
250 ha, and 205 water management sections shall be established.
Each section shall provide one section chief and three executive
members. The payment for these .personnel and the per diem of
leader of the water management will redch B2.77 per annum.
Furthermore, those costs for office works and repair of the on-
farm facilities will be needed. These working expenses will amount

to B3.80 million per annum, accordingly.

The working expenses of 0 § M for the Project will be required
from the following year of the completion of the Project at the
rate of P13.4 million for the main facilities and B3.80 million
for the on-farm facilities per annum, totaling P17.2 million per
annum. The O § M costs for the construction period was estimated
in proportion to the progress of the works and the working expenses
for the whole project is tabulated in Table G-13. The necessary
costs for the renewal of the machinery and equipment can be estimated
based on the procurement schedule of the machinery and equipment

in Table G-10 and their life and the result is shown in Table G-14.
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Table G-1 Civil Works for Rehabilitation of Existing Canal
- Unit: m -
Heightening of Side Wall (m)
Canal Linging 0.1 0.2 0.3 0.4 0.5

Left Main 33,730 - - - - -
1n 26,460 - - - - -
1L-1R 2,824 - - - - -
2R 8,087 - - - - -
3R - - - 5,660 - -
1L 5,300 - - - - -
2L - - - 11,600 - -
1R-2L 5,810 - - - - -
Sub-total 82,211 _I- _I 17,260 -z ’
Main No.l 7,560 - 1,325 - - -
1R-1 - - - - - -
2R-1 - - - 1,300 - 4,850
1R-2R-1 2,526 - - - - -
1L-2R-1 2,300 - - - - -~
1L-1 2,600 - - - - -
Subrtotal 14,98 - 1,35 1,500 - 4,850
Main No.2 7,056 1,100 - - - -
1R-2 6,500 - - - - -
1R-IR-2 - - - - - -
1R-1R-1R-2 3,775 - - - - .

Sub-total 17,351 1,100 I I _: :
Main No.3 15,400 - - - - -
1R-3 4,000 - - - - -
2R-3 3,075 - - - - -
3R-3 8,000 - - - - -
1L-3 - 2,822 4,371 1,780 4,475 -
1R-1L-3 - - - - 4,125 -
2R-1L-3 - - 2,860 - - -
3R-1L-3 - ~ 9,340 1,952 - -
1R-3R-1L-3 - - - - 8,664 -
4R-1L-3 - - 5,800 2,850 - -
S5R-1L-3 - - - 2,784 6,140 -
1L-5R-1L-3 - - 2,000 6,431 - -
2L-5R-1L-3 - - - 5,940 - -
6R-1L-3 - - - 8,150 - -
7R-1L-3 - - - - 3,990 -
8R-1L-3 - - - 5,665 - -
9R-1L-3 - - - 3,800 - -
1L-5R-11L-3 - - 2,940 - - -
10R-1L-3 - - 3,060 - - -
11R-1L-3 - - - 2,520 - -
2L-3 14,000 - - - - -
1L-2L-3 4,675 - - - - -
2L-2L-3 2,875 - - - - -

Sub-total 52,025 2,822 30,371 41,872 27,34 -

Total 166,553 3,922 31,696 60,432 27,394 4,850
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Table G-2

On-farm Development Area by Type

Canal Area by Type
System A B
Main No. 1l 156 2,981
1R-1 - 1,382
2R-1 197 995
1R-2R-1 - 200
1L-2R-1 - 294
1L-1 - 255
Sub-total 353 6,107
Main No.2 25 3,723
1R-2 84 670
IR-1R-2 120 750
IR-IR-1R-2 - 408
Sb-total 229 5,551
Main No.3 126 2,944
IR-3 - 254
2R-3 - 300
3R-3 - 780
1L-3 316 1,612
IR-1L-3 - 1,228
2R-1L-3 - 603
3R-1L-3 364 1,382
IR-3R-1L-3 466 832
4R-1L-3 145 983
SR-1L-3 106 438
1L-5R-1L-3 66 991
2L-5R-1L-3 65 647
6R-11.-3 78 567

-~ Unit: ha -

Canal

System
7R-11-3
8R-1L-3
9R-11-3
1L-9R-11-3
10R~1L-3
1IR-1L-3
2L-3
1L-2L-3
2L-2L-3

Sub-total

Left Main
1R

1L-1R

2R

3R

1L

2L

1R-2L
2R-EX
IR-1R
Z2R-1R
Sub-total

Area by Type

A B
- 570
154 601
378 -
154 -
151 -
166 -
695 1,135
- 662
- 511

3,430 17,040

1,130 2,930
- 1,450
- 383
- 732
891 -

- 753
1,205 200
751 -

913 407

- 530

510 -
2,400 7,390
7,100 -

Total

570
755
378
154
151
166
1,830
662
511
20,470

4,060
1,450
388
732
891
753
1,405
751
1,320
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Table G-3

Costs of Civil Works for Rehabilitation

- Heightening of Side Wall and Others - Canal Lining

Length Cost Length Cost
Canal (m) (Million}) Canal {m) (Milliong,
iR-Left 5,660 5.4 Left Main 33,730 2.0
2L-Left 11,600 9.0 1R 26, 460 49,1
Sb-toral 17,260 144 LR 2,80 43
Main No.l 1,325 1.7 2R 8,087 6.7
IR-1 - 1.0 1L 5,300 a.4
. 6150 ot s 1R-2L 5,810 10.3
Sub-total 7,475 27.2 Sub-total 82,211 157.7
Nain No.2 L 100 L Main No.1 7,560 25.5
1R ) Lo 1R-2R-1 2,526 5.0
sub-total 1,100 2.2 Hho2ked 2309 3
1L-1 2,600 2.3

s 13,498 1.0 Swb-total 14,986 3.3
JR-1L-3 4,125 5.3
oIl 2 860 )0 Main No.2 7,056 3.7
3R-1L-3 11,292 11-6 1R-2 6,500 5.3
7R-3R-1L-3 8,664 15.3 IR-IR-1R-2 3,775 9.1
AR-1L-3 8,650 11.3 Sub-total 17,331 46.1
SR-1L-3 8,924 12.6 Main No.3 15,400 78.3
1L-5R-10-3 8,431 9.3 1R-3 4,000 9.0
JL-5R-1L-3 5,940 6.1 2R-3 3,075 4.5
6R-1L-3 8,150 9.3 3R-3 8,000 18.0
7R-1L-3 3,990 5.4 20-3 14,000 56.3
8R-1L-3 5,665 5.6 1L-21-3 4,675 12.8
9R-1L-3 3,800 3.0 2L-2L-3 2,875 10.9
L9RAL3 2,90 13 Subtotal 2,08 1808
10R-1L~3 5,060 1.4 Total 166,553 430.9
11R-1L-3 2,520 2.2

Sub-total 102,459 114.2 Costs for Rehabilitation:

Total 128,294 158.0 588.9 Million Baht
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Tahle G-5-1

Cost Estimation of On-farm Devclopment Work=

Sample Area: HNo.l, 203 ha
- Unit: Baht .
Type A Type B
Unit Amount Init Anount
Cost Ttems tuantity Unit Price (1,000 R) Quantity Unig Price {1,000 By
Site Clearing 14.59 ha 6,200 65.06 11.18 ha 6,200 68 8
1ain ditch; d=0.35 - o 325 - - m 125 -
d=0.40 - " 337 - 640 " 337 5.7
© d=0,45 - 1 351 - 1,970 " 351 691.%
Ditch; d=0.30 5,232 ' 90 470.9 - " 50 -
d=0,35 - " 107 - 2,360 " taz 352.5
d=0.40 3,936 " 112 440.8 4,710 " 112 534.2
T ds0,45 1,860 " 124 230.6 - " 124 .
Farm road - " 107 - 2,08 " 107 FAF N
farm turn-out; d4=0.30 1 place 32,752 32.8 2 place 32,752 65.5
d=0,50 - " 35,495 - - " 35,495 -
d=0,60 2 " 37,296 74.6 2 " 37,286 "6
Checl gate; d=0.40 i2 " 916 11.0 3 " 916 7.3
d=0.45 " 1,001 2.0 1 " 1,001 1.0
End check; d=0.30 " 752 5.3 - " 752 -
d=0.35 - " 835 - 3 o R3S 1.5
d=0.40 - " 916 - - " 916 -
d=0.45 - “ 1,001 - 6 " 1,001 6,0
Division box; d=0.40 - " 1,832 - - . 1,832 .
d=0,45 1 " 2,002 2.0 3 u 2,002 6.0
Crossing 14 " 9,823 137.5 15 * 9,823 147.3
Orain; Type A $,380 o 5% 295.% 4,700 ™ L34 263.5
Type B 2,350 [ 33 77.6 4,500 " 13 148.5
Qutlet 4 place 1,290 5.2 3 place 1,290 3.9
Total 1,851.8 2,706.4

G - 20
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Table G-5-2

Cast Bstimation of On-farm Development Worls

Sample Area: No.2, 244 ha
- itnit- Baht -
Type A Type B
Unit Amount Unit Amount
Cost Items Quantity Unit Price {1,000 &) Quantity Unit Price (1,000 ®)

Site clearing 6.10 ha 6,200 37.8 7.95 ha 6,200 48,3
Main ditch; d=0 35 - m 325 - - m 325 -
d=0.40 - " 337 - - " 137 -

d=0.45 - " 351 - - " 351 -

Bitch; d=0,30 660 t 0 59.4 - " a0 -
=035 - " 107 - 1,140 " 1617 121.0

d=0,40 2,310 " 112 258.7 3,600 " 112 403.2

d=0,45 2,740 " 124 339.8 2,340 " 124 200.2

Farm road - " 107 - - " 107 -
Farm turn-out; d=0,30 2 place 32,752 65 & 1 place 32,752 32.8
d=0,50 4 A .'>Sl,495 142.0 5 " 35,495 177.5

d=0 .60 - " 37,296 - - " 37,296 -

Check gate; d=0,40 - " 216 - 3 " 916 2.7
d=0.45 & " 1,001 6.0 4 " 1,001 4.0

End check d=0,30 5 " 752 3.8 - " 782 -
d=D,35 - ” B35 - 3 » B35 2.5

d=0.,40 - " 916 - 4 " 916 3.7

d=6,45 - " 1,001 - - " 1,001 -

Division box; ds0,40 - . 1,832 - ! " 1,832 1.8
d=0.45 - " 2,002 - - " 2,002 -

Crossing 2 " 9,823 19.4 2 " 9,823 19.6
Orain; Type A 1,750 55 96,3 4,780 L] 55 262.9
Type B 3,590 " 33 118.5 2,340 " 33 7.2
Outlet 3 place 1,290 3.9 6  place 1,290 1.7
Total 1,151.3 1,457.1

4,718 §/ha 5,972 $/ha



Table G-5-3

Cost Estimation of On-farm Development Works

Sample Area:

Ne.3, 232 ha

- Unit: Baht .
Type A Type B

Unit Anount Unit Amount

Cost Items Quantity  Unit Price (1,000 B) Quantity  Wnir Price {1,000 )
Site clearing 6,96 ha 6,200 43.2 99,10 ha 6,200 68.1
HMain ditch; d=0.35 - o 325 - 360 n 325 7.0
d=0,40 - " 337 - - » 337 -
d=0.45 - " 351 - 1,030 " 351 361.5
Ditch; d=0.30 - " 90 - 2,110 " 90 189.9
d=0,35 - " 107 - - " 107 -
d=0,40 1,540 " 112 172.5 5,860 " 112 656.3
d=0.45 6,110 " 124 757.6 1,220 " 124 151.3
Farm road - " 107 - 1,390 " 107 148.7
Fare turn-out; d=0,30 1 place 32,752 32.8 - place 32,752 -
d=D.50 3 " 35,495 106.5 2 " 35,495 71.0
d=0.60 2 " 37,296 74.6 1 " 37,296 37.3
Check pate; d=0.40 L] " 916 3.7 8 " 916 7.3
d2D,45 3 " 1,001 3.0 1 " 1,001 1.0
End check; d=0,30 - L 752 - - " 752 -
d=0.35 - " B35 - - " 835 -
d=0 .40 5 " 916 4.6 9 " 916 8.2
daD .45 - " 1,001 - - " 1,00} -
Division box; d=0.40 1 " 1,832 1.8 - " 1,832 -
d=D.45 - " 2,002 - 5 " 2,002 10.0
Crossing 10 " 9,823 98.2 7 " 9,323 68.8
Drain; Type A 4,170 m 55 229.4 4,310 m 55 2317.1
Type B 1,760 " 33 58.1 4,220 " 33 139.3
Outlet 4 place 1,290 5.2 § place 1,290 6.5
Total 1,591.2 2,279.3

6,859 K/ha 9,825 Bihe

G - 22



Tabile G-5-4

Cost Estimation of On-farm Development Works

Sample Area: No.4, 247 ha
- Unit: Baht -
Type A Type B
Unit Amount Unit Amount
Cost ltems Quantity Unit Price {1,000 R) Quantity Unit  Price {1,000 B)
Site clearing 8.37 ha 6,200 51.9 3.46 ha 6,200 52.5
Main ditchg d=0,35 - m 325 - - m 325 -
d=0,40 1,140 " 337 384.2 1,140 " 337 384.2
d=0,45 - " 351 - - " 351 -
Ditchs d=0,30 1,260 " 90 113.4 2,380 " 90 214.2
defl, 35 - " 107 - - " 107 -
d=0,40 7,020 " 112 786.2 5,950 " 112 666.4
d=0,45 1,100 " 124 136.4 500 " 124 62.0
Farm road 1,140 v 107 izz.0 1,140 " 107 122.0
Farm turn-out; d=0.30 1 place 32,752 32.8 3 place 32,752 98,3
d=0.50 7 " 35,495 248.5 6 " 35,495 213.0
d=0.60 - " 37,296 - - " 37,296 -
Check gate; d=0.40 6 " 916 5.5 & w 2186 3,5
d=0,45 - " 1,001 - - " 1,00 -
End check; d=0,30 - " 752 - 9 " 752 6.8
d=0.35 - " 835 - - " 835 -
d=0.,40 10 " 916 9.2 - " 916 -
de 45 - L 1,001 - - " 1,001 -
Division box; d=0.40 2 " 1,832 3.7 3 " 1,832 5.5
d=0,45 - " 2,002 - - " 2,002 -
Crossing s " 9,823 49.1 8 u 9,823 78.6
Brain; Type A 2,510 m 55 138.1 3,100 m 55 170.5
Type B 2,650 " 33 87.5 2,980 " i3 98.3
Qutlet 2 place 1,290 2.6 3 place 1,290 3.9



Table G-5-5

Cost Estrimation of On-farm Development Works
Sample Area:

No.5, 250 ha

- Unit: Baht -

Cost Items

Site clearing
Main ditch;

Ditch;

Farm road

Farm turn-out;

Check gate;

End check;

Bivision box;

Crossing

Drain; Type A
Type B
Cutlet

Total

d=, 35
ds0, 40
d=D .45
d=0.30
d=0.35
d=0.40
d=0, 45

d=0,30
d=0,50
d=D.6&0
d=0,40
d=0.<5
d=0.30
d=0.35
d=0.40
d=D .45
d=0,40
d=0.45

G - 24

6,512 B/ha

Type A Type B
Unit Amount Unit Anount
Quantity  Upit Price {1,000 B}  Quantity Init Price {1,000 1)

8.26 ha 6,200 51.2 10.54 ha 6,200 65.3
- o 325 - 70 n 325 250.3

- " 337 - - " iz7 -

- » 351 - 640 " 351 224.6

. " 90 - - " 50 .
1,025 " tQ7 109.7 2,350 " 107 251.5
2,520 " 112 282.2 5,070 " 112 567.8
4,550 " 124 564.2 550 " 124 68,2
- " 107 1,410 " 107 150.9

- place 32,752 - - place 32,752 -

5 " 35,495 177.5 3 " 35,495 106.5

- " 37,3296 - 1 " 17,296 373

5 " 916 4.6 10 " 916 9.2

4 " 1,001 1.0 - " 1,001 -

- " 352 - - " 752 -

& " 835 5.0 10 " 835 3.4

- " 816 - - " 916 -

- " 1,001 - - " 1,001 -

- " 1,832 - - " 1,832 -
1 " 2,002 2.0 & " 2,002 12.0

5 " 9.823 49.1 5 " 9,823 49.1
5,120 - 85 281.6 4,190 - 55 230.5
2,520 w 33 93.1 5,090 " 33 168.0
3 place 1,250 3.0 3 place 1,280 3.9

8,814 A/ha
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Table G-7 Operation and Maintenance Equipment

Unit
Cost Total
Item Number --- 1,000 B ---
0 § M for Irrigation System
Motor grader, 2.5 m 1 B38 838
Dragline, 0.8 cu.m 2 2,706 5,412
Truck, dump, 6 ton 1 397 397
Truck, dump, 3 ton 2 168 336
Truck, pickup, 1.5 ton 2 140 280
Truck, water tank, 6 ton 1 520 520
Crane, track mounted, 2 ton 1 403 403
Station wagon, 4-wheel drive 2 180 360
Concrete mixer, 0.35 cu.m 3 180 540
Roller, 4 ton 1 384 384
Rammer, 100 kg 5 26 130
Compactor, 50 kg 5 28 140
Concrete vibrator, 38 mm 10 10 100
Motorcycle, 80 cc 20 18 360
Pump, ¢ 50 cc 3 43 129
Generator, 22 ps 1 lot 147
Workshop equipment 1 Iot 117
Survey equipment 1 lot 550
Sub-total 11,143
Agricultural Extension Service

Microbus, passenger, 20 persons 8 330 2,640
Station wagon, 4-wheel drive 7 330 2,310
Office equipment 1 lot 460
Audio-visual equipment 1 lot 800
Spare parts 800
Sub-total 7,010
Total 18,153




Table G-8 Consulting Services

Quantity Unit Amount
ltem {man-month)  Price(}) {1,000B)
Irrigation

a. Detailed Design
Foreign engineers 78 195,500 15,249
Local engineers 72 69,000 4,968
Living allowance 78 20,700 1,615
Transportation 38 18,400 699
Miscellaneous costs 699
Sub-total 23,230

b. Supervision
Foreign engineers 104 195,500 20,332
Local engineers 104 69,000 7,178
Living allowance 104 20D, 700 2,153
Transportation 62 18,400 1,141
Miscellaneous costs 616
Sub-total 31,418
Total 56,132
On-farm

a. Detailed Design
Foreign engineers 102 195,500 19,941
Local engineers 84 69,000 6,486
Living allowance 102 20,700 2,111
Transportation 40 18,400 736
Miscellaneous costs 741
Sub-total 30,015

b. Supervision

Foreign engineers 94 195,500 18,377
Local engineers 94 69,000 6,486
Living allowance 94 20,700 1,946
Transportation 94 18,400 1,730
Miscellaneous costs 625
Sub-total 29,182
Total 59,179
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Table G-10

Tten

lrtigation teprovesent
Traes, dusp, 6.5 ton

Track, auep, 1 ton
Treck, cargo, 3 ton
Truck, pitckup, 1.5 ten
Bulldoter, B ton
dllderer, 4% ton
Track, water tanc
Hator grader, 3.1 »
Loader, 0.5 ¢u.m
Bugkhos, 0.0 cu.m
Backhos, 035 cu m
Oragline, © 3 cu.m
Serapedozer, 6.4 tu M
Hotorseraper, 16 cu.m
Roller, 3 ton
Congcrite vibrator
Compactor, 100 ¥y
Concrate mizer, 0.5 ¢u.m

H

L P T T T PR

[}

Concrate miger, ¢, 35 cum 4

Pump, § 100

On-farw Development
Track, dump, 5.5 ton

Track, dusp, 2 ton
Track, csrge, 3 ten
Crane, track saunted
Treck, plchup, 1.5 ton
Sachhoe, O.8 cu w
Bachhoe, 0.35 Cu.m
Bulldoyer, & ton
lidoier, 15 ton
Ltorder, 0.5 cu.m
aller. 4 ten

Track, water tank
Concreke wlzer, 0.5 cu.a

Concrefs mizar, 0.35 cu.s ~

Compsctor, 100 3g
Operation snd Heintenance

Hotorgrader, 1.5 »
Oragline, 0.3 cu.m
Treck, dusp, 4.5 ton
Track, dump, 7 ton
Track, plchup, 1.5 ton
Tratk, watar tand
Crane, track sounted
Siatles wegon
Concrets alzer
Molier, 4 ton

Namer, 190 kg
Compactor, 50 I
Conctets vibTator
Matorcycls, A0 cc
Puwp, J 50 mm
Cenarater, 21 p3
Yorkshop equip
Surver mquip

I tot

Agriculturat Exteasion Services

HicTobur
Statlon wagon
Others

Schedule of Fquipment Procurement

Zth oth gth
50 W o0
3 1 H

2 H -
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3 2 .

3 3 3

3 3 .
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10 . .

.
T ow o n M MY e e o e N
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- Blet -
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Table G-15 Working Expenses of 0 § M

- Unit: million BRaht -

Main system On-farm Facilities
Year Administration Repairs Administration  Repairs Total
lst 5.9 - 9.6 - 15.5
2nd " - 2.8 - 8.7
3rd " - 3 - 8.7
4th " - n = 8.7
5th " 0.5 " - 4.2
6th " 1.5 " - 10.2
7th " 2.6 " 0.1 11.4
8th " 3.8 " 0.2 12,7
9th " 4.7 " 0.3 13.7
10th " 4.7 " 0.4 13.8
11th " 4.7 " 0.5 13.9
12th " 4.7 " 0.7 14.1
13th " 5.7 " 0.8 15.2
14th " 7.5 " 0.8 17.0
15th " 7.5 " 0.9 17.1
16th " 7.5 " 1.0 17.2
Table G-16 Operation and Maintenance Costs
- Unit: million Baht -
Main On-farm Main On-farm
Year System Facilities Total Year System Facilities  Total
1st 5.8 9.6 15.5 21th 15.8 3.8 19.6
2nd 5.9 2.8 8.7 22th 16.7 3.8 20.5
3rd 5.9 2.8 8.7 23th 13.4 3.8 17.2
Ath 5.9 2.8 8.7 24th 14.9 3.8 18.7
5th 6.4 2.8 9.2 25th 13.4 3.8 17.2
6th 7.4 2.8 10.2 26th 19.7 3.8 23.5
7th 8.5 2.9 11.4 27th 16.2 3.8 20.0
8th 9.7 3.0 12.7 28th 15.8 3.8 19.6
9th 10.6 3.1 13.7 25th 16.7 3.8 20.5
10th 12.1 3.2 i5.3 30th 13.4 , 3.8 17.2
11th 10.6 3.3 13.9 31th 14.9 3.8 18.7
12th 16.9 3.5 20.4 32th 13.4 3.8 17,2
13th 12.0 3.6 15.6 33th 17.9 3.8 21.7
14th 13.4 3.6 17.0 34th 15.0 3.8 18.8
-15th 16.7 3.7 20.4 35th 14 .4 3.8 18.2
16th 13.4 3.8 17.2 36th 14.3 .8 18.1
17th 14.9 3.8 18.7 37th 14.3 3.8 18.1
18th 13.4 3.8 17.2 38th 14.9 3.8 18.7
19th 19.7 3.8 23.5 39th 13.4 3.8 17.2
20th 16.2 3.8 20.0 40th 19.7 3.8 23.5
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Figure G-2 Heightening of Existing Canal Wall
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APPENDIX H  PROJECT ECONOMICS

H-1  Farm Management Survey
H-1-1  General

A farm management survey among farmers in the Project Area was
made with the cooperation of the Economic Section, RID, in order to
ascertain the internal structure of farms previous to the Project,
Due to the vast area involved in the Project, a randam sampling was
made so as to select 300 farm households in 17 Tambons (Table H-1 and

Figure H-1). Through interviews, the following items were verified;

Manpower of farm

Operated land

Crop production

Farm-gate prices of crop
Livestock

Prices of agricultural inputs
Labor requirement by crop

Farm tools and equipment

L= T - T I Y O . T ot

Off-farm income

[
o]

Living cost

H-1-2 Summary ©f Survey Results

(1) Manpower of Farm

The total number of family member of 300 households is 1,709 per-
sons (male: 832, female: 877}, and average farm size is 5.7 persons

per family. Distribution of the number of family member is shown as
below (Tables H-2, H-3).

Number of Number of
family member household %
6 60 20.0
5 59 19.7
4 54 18.0
3 32 10.7
7 31 10.3

H- 4



The economically active population is taken as including all
people between 15 and 65 years old and amounts to 1,060, or equiva-
lent to 62 percent of the total population (1,709) of the sample
households. Working status of 1,324 persons, 10 - 69 years o;d, is

summarized as follows (Tables H-4 to H-6).

Number of person Status %
1,009 own farming 59.0
203 agricultural hired work 15.3
311 non agricultural work 23.5

Out of 300 farm households surveyed, full time farm shares only 27
percent by 82 households, while part time farm reveals at 73 percent by
218 houscholds., Among those part time farms, 52 households (17 percent)
hained income as hired labor from other farm and 166 households (55 per-

cent form other industries than apgriculture (Table H-7).

(2) Land Holding and Land Tenure

The area of agricultural land operated by the sample farms totals
1,183.1 ha. The agricultural land use and average size of operating
land are given in the following table. Paddy fields account for 79
percent of the total area. Of the remainder, orchard accounts for

18.2 percent. Details are given in Tables H-8 and H-9.

Area Average

{(ha) (%) size(ha)
Paddy field 939.0 79.4 3.13
Upland field 27.7 2.3 0.09
Orchard 215.0 18.2 0.72
Pasture land 1.4 0.1 0.00
Total 1,183.1 100.0 3.94

The total number of farm households is 300 and average holding
size is 3.94 ha, although there is considerable variation among

the samples. The average size of 3.94 ha is a little larger

-5



than the Changwat average of 3.26 ha {census 1978).

Qut of 300 farm households, owner farmers account for 135 (45
percent, and partial tenant forwers accounts for 141 (47 percent),
while pure tenant farmers for 24 (eight percent). Details are given
in Table H-10. Distribution of farmers in terms of tenancy by farm
size is given in Tables H-11 to H-13. 466.7 ha of paddy fields are
rented in kind by paddy at 840 kg/ha on an average, which is corre-
sponding to 40 percent of the average rainy season paddy yield of
2,112 kg/ha.

The information of fragmentation of farm land indicates that 250
farm housecholds (83 percent) hold their farm land in less than five
parcels, and average number of parcel is 3.7/household (Table H-14).
The number of the parcels whose area are less than five ha occupies
90 percent of the total of 1,098 parcels, Average size of a parcel
is 0.2 ha (Tahle H-15).

(3) Crop Production

The major crop, the areas cultivated, production levels and
vields for last three years of 1978 to 1980 are given in Table H-16,
Paddy accounts for 93 percent of the cultivated area including double
cropping. Upland cropping is dominated by mungbeans which account for
73 percent of the total upland cropping (22 ha). Average yields of
rainy season paddy (LV) and dry season paddy (HYV) are 2.15 and 2.96
ton/ha, respectively, although there is variation among the samples
{Tables H-17, H-18). The average planted area by crop and yield are

summarized as follows;

Crop Planted Area (ha) Yield (ton/ha)
Paddy, rainy season, LV 895.1 2.15
Paddy, rainy season, HYV 2.6 2.96
Paddy, dry season, HYV 63.5 2.96
Mungbeans 16.0 0.62
Other upland crops 6.0
Tree crops 54.8



(4) Livestock

A survey on livestock was made of 154 sample farms among 300
sample farms. About 50 percent of farm households raise chicken.
Farmers raise a limited number of buffalo. Only five percent of farm
households have buffaloes. The number and king of animals and poultry

bred by the sample farms are summarized below;

Animal and Number of Number of Head _
Poultry Households total per Household
Cattle 87 461 5.3
Buffalo 7 17 2.4
Swine 30 167 5.6
Chicken 112 2,640 23.6

Duck 18 94 5.2

(5) Farm Tools and Equipment

A survey on the possession of farm tools and equipment was conduc-
ted of 154 farm households. Only 18 percent of farm households own
tractors. However, ownership of irrigation pump is higher at 53 per-
cent. Farm tools and equipment possessed by 154 farm households are

shown as follows;

Numbers
Tools and Equinment total per Household
Warehouse for rice storage 150 0.97
Shed for animal 45 0.29
Four-wheel tractor 1 0.00
Two-wheel tractor 28 0.18
Truck (small) 9 0.06
Irrigation pump 82 0.53
Sprayer 89 0.58
Tractor plow 6 0.04
Animal plow . 58 0.38
Tractor harrow 9 0.06

- to be continued -
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-continued-

Numbers
Tools and Equipment total per Household
Animal harrow 52 0.34
Cart 47 0.31
Sickle 563 3.66
Knife 404 2.62
Spade 138 0.90
Hand cart 78 0.51
Thresher 11 0.07
Winnowing 62 0.40
Milling hand machine 2 0.01
Boat 29 0.19

(6) Off-farm Income and Living Cost

The average off-farm income per farm household amount to

B 11,805/annum as given as below;

Income from hired work for agriculture

long term job 454
casual job 982
Sub-total B 1,436

Income from non agricultural work

iong term job 4,563

casual job 1,926
Sub-total B 6,489
Miscellaneous income B 3,880
Total B 11,805

The average annual living cost per household amounts to B20,284.

Details are given in Table H-19.

H-38



(7) Farm-gate Prices

Farm-gate prices of agricultural product and input materials are

shown in Table 11-20 and Table !1-21, respectively.

H-9



FIGURE_H-1 Location of Sample Muban
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Table H-1

Amphoe

. Muang

. Khao Yoi
. Cha-am

. Tha Yang

. Ban Lat

. Ban Laem

Total

o

-

P 2 T oS B

LA =SV I S

List of Sample Muban and Number of Sample
Farm for Farm Management Survey

Tamhon

. Don Yang

Na Phan Sam

. Rai Som

Nong Sano

. Nong Pla Lai

. Na-Yang

Tha Yang

. Tha Khoi
. Map Pla Khao
. Yang Yong

Nong chok

. Nong Krachet
. Ban Hat

. Rai Sathon

. Nong Kapu

. Ban Khun Sai

2. Bang Khrok

10.
11,

12,
13,
14.
15.

16.
17.

£t N

Samgle Muban

H-11

Number of
sample of farm

. Nong Bo 35
Bang Phrom 21

. Hua Non 11
Nong Sano 13

. Kao Samo Rabang 10
. Na-Yang 15
. Sai Khan 12
. Sa Phra 11
. Nai Dong 27
Nong Nam Thai 15
Nong Tao Pun 20
Rai Phum 10
Chang Kae (Rai Nong) 32
Rai Sathon 22
Ban Rai Khae 16
Pa Khat 18
Thung Fua 12
300
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Table H-8

SANFLE HUNAN

2

3

H

L

-

il

12,

13

14

15,

N

17.

BARHO PHROM

HUR NON

KA8 SARD RAYANG

NA=YAND

BAl KHAN

B8R PHRA

RAI pOND

KAKD NAM THAT

NING TAD PUN

RAT PHUN

LCHAMND WRE

RAL SATHON

BAN RA! KHAE

PA KHAY

Thux FuA

rarat )

CAVERADL]

Land Holding and Land Tenure

LAND ITEN

1, BWN LAND

2. RENTED LAKD

3.LEASED LAND
TOTAL (1+2-3}

1.8UN LAND

2. RENTED LRNWD

3.LEREED LAND
TataL (1+2~2)

1.BWN LAND

2. RENTED LAND

J.LEAGED LAND
TBIAL (1+2~3}

1.0UN LAND

2.REMTED LAND

J.LERBED LAND
TOTAL (1+2=3}

1. BHH LAND

2, RENTED LRND

J.LERSED LAND
TOTAL (1+2-D)

i.8WN LAND

2. REHTED LAND
3, LEASED LAND
TOTAL <1+2-11

1. BHN LAND

2, RENTED LAND
J.LERSED LRAND
TatAL (i+2-3)

1. BWN LAND

2. RENTED LAND

J.LERBED LAND
TATAL (1+2-1)

1. 0WNM LRND
2. RENTED LAND
J.LEASED LAKD

. _TOTAL <1+2=3)

1. BWN LAND

2. RENTED LRAND

3.LERGED LAND
TaTAL (3+42-3)

1. 60N LAND

2. RENTED LAND

3.LEAGED LAND
TOTRL (1+2-2}

3.0WN LAND

2. RENTED LRND
J.LEABED LAND
TOTARL (1+2-2)

1. 6WN LAND

2, RENTED LAND

J.LEREED LAND
TBTAL (1+2-1)

1. BWN LRND

2.RENTED LRND
3.LEASED LAND
YolaL (1+2-3)

1. BWN LAND

2. RENTED LRND
3. LERSED LAND
TOTAL f1+2-1)

1. 04N LAND

2. RENTED LAND
3. LERBED LAND
TOTAL (1e2-])

1., OWN LAND

2. RENTED LAND

3.LEARBED LAND
TotAL (142-3)

i.DUN LAND

2. RENTED LAND

3.LEASED LAND
TOTAL (442-3)

1.0UN LAND

2. RENTED LAND

J,LERBED LRND
TOTAL (1+2-3)

FIELD

_— —— - - - CUNITE HA )
PADDY UPLAND ~ "ARCHARD & ~ PRATURE FARM LAND
FIELD TREE CRMP  LAKD TBIAL
2.0 0.0 1.3 0.0 34,3
18.9 0.0 A8 __ . 00 23,7 ___ _
1.9 0.0 0.0 o.0 1.¥
40.8 0.4 18,3 0.0 58,1
[T ) b.0 0.0 0.0 8,8
7D, * 0.0 0.0 0.0 10,9
s 0.0 0.0 D.b s.1
i1a.é 0.0 0.0 "~ 0.0 114, 6
23.4 Dl 0.2 0.5 24,6
3.9 0.4 0.0 0.0 81,9
a.0 0.0 0.0 a.0 0.0
e . 0.1 t.2 _, 0.5 __ 1084
.4 0.3 80,1 b.2 112.1
17,6 0.0 6.0 0.2 17. 8
9.0 0.0 0.0 0.0 0.0
Av.2 0.3 #0.1 0,4 130,0
1.0 0.0 3.2 a.0 47,1 "
1.4 0.0 0.0 0.0 1.3
0.0 0.0 0.0 0.0 0,0
1.7 0.0 a2 0.0 58, %
534 2.8 7.2 0.0 4S5,
118! 0.0 o8 0,0 18.9
1.2 .7 ] 0.0 5.0
1.4 0.t 8.0 .8 7.3
1.4 5.7 5,0 0.0 23,2
4.2 0.0 0.3 0.2 _ __deb __
2.7 0.0 0.0 0.8 2,7
12.8 87 5.4 0.2 .1
7.9 3.8 67 0.0 34,0
10,7 0.0 0.0 0.0 0.7
7. 0.0 0.0 0,0 2,0 .
Jb.2 3.8 b7 0.0 ab, b
av2 3.5 1.8 0.0 62,5
36.0 0.0 0.4 0.0 i b
1.4 1.0 0.0 o.o 2.7
3,1 2.3 10,4 .0 yhh
41,2 bl 13.5 0.0 #0, 8
i 0.2 0.2 0.0 51
b3 0.0 0.0 0.0 B
9.2 53 13.7 2.0 a9, 2
aa, ¥ 2.7 1.0 0.3 [0 D
24 0.2 0,4 0.0 1.7
8,2 0.0 0.4 0.0 B4
3.2 2.8 &4 0.3 2.4
20.4 0.0 5.5 0.0 25,7
5.2 0.0 0.0 0.0 8.2
2.4 0.8 0.0 0.0 2.8
25,4 0.0 4.3 0.0 3.2
[YN ) 0.7 b 6.4 7.1
54,3 0.0 0.0 0.0 54,3
1.8 0.0 oo 0.0 11,4
108 4 0.7 bod 0.0 1117
38,3 0.0 5.2 0.0 a1.2
12,4 0.0 0.0 0.0 12,4
0.0 0.8 0.0 0.0 0.0_
3.0 0.0 4.2 0.0 34
24,7 1.4 2.2 0.0 28,4
42 N 0.0 0.0 y.0
bt 0.0 B.0 0.0 41
8.8 2.2 2.2 __ 0.0 33,2
[ | 0.0 1.7 0.0 8.2
0.0 0.1 0.0 0.0 (LN
3.2 N 0.0 0.0 2.2
[+ 0.1 .9 .0 43.1
0.0 8,2 0.0 Akl -
0.0 0.0 0.0 28,8
' 0.0 0.0 0.0 s.0
3.4 0.a 5.2 0.0 .
414 30.2 208. 4 1.0 181, 1
%42 1.2 e 0.4 kb7
&0 2.7 0.4 0,0 5,7
vIn0 27.7 213, 0 1ad 11231
[N} 0.1 0.7 0.0 2,4
1.9 .0 0.0 6.0 1.4
0.2 -§-] 9.0 0.0 0.1
3 0,1 0.7 0.0 3.



"Table H-9 Distvibution of Land Holding

¢ UNITS HBUSEHWBLDS )

LAND SIZE (HA)  PADDY  UFLAND  ORCHARD & PASTURE FARM LAND
FIELD FIELD  TREE CROP  LAND TOTAL
1. UNDER D.49 12 39 76 3 9
2. 0.5~ 0,99 28 ~~ T1o 43 1 27
3. 1,0~ 1,49 22 5 14 o 21
6, 1.5 - 1.99 27 3 13 0 22
5, 2.0- 2,497 T2F 77 7T 2 ‘o’ )
& 2.5 - 2,99 24 0 1 0 24
7. 3.D - 3.49 31 1 1 1] 27
8., 3.5 - 3.9%9 19 o 1 0 F1-
9., 4,0 - 4,49 is 0 o o 18
10. 4.5 - 4,99 21 0 0 0 21
11, 5.0 - 5.89 8 1] 1 ] TTTqt
12, 5.5 - 5.99 10 0 o 0 11
13, 4.0 - b6.49 7 o 0 0 10
14, 6.8 -~ 6.99 ? ¢} i o~ 10
15, 7.0 - 7.49 1 0 ] 0 3
16, 7.5 - 7.99 7 0 o a 7
17, 8.0 - 8.49 & o T 17 7T oo 3
i8, B8.% - 8.99 2 a ] 0 4
19, 9.0 - 9.49 3 ] 0 o 1
20, 9.5 - 9.99 2 0 o~ © 8
21. 10.0 - 10.49 1 a o D 3
22, 10.5 - 10,99 1 o ] ) ]
23, 11.0 - 11,49 1 ! 1 o 2T
24, 11,5 - 1£.99 0 0 1 0 0
25. 12,0 - 12.49 0 0 ] o 1
26, 12.5 - 12.99 ) o o c
27. 13.0 - 13,49 i D g o o
28, 13.5 - 13.99 o o C c 1
29, 14.0 - 14.49 0 o c o 0
a0, 14,5 - 14,99 o g g ] o
31. 15, RND OVER 1 o b s 2
{ToTARLI] 285 = L3 4 300 .

H - 19



Table H-10

10.
i1.
12.
13.
14.
15.
14,
17.
L

SAMPLE HUBAN

NBNG BD

BANG PHROM

HUA NBN

NDRG SAND

KAD SAMD RABANG
NR-YANG

€A1 KHAN

. SR PHRA

NAI DONG

NONG NAH THAIL
NONG TARB PUN
RAI PHUN
CHANG KAE

RAI SATHON

BAN RAI KHAE
PA KHAT

THUNG FUA
TAaTAL }

OKNER PARTIAL
FARM TENANT F.

z2

N ® N B B O o

1}

135

H- 20

o N O > g

&

15

22
11

11

141

TENANT F.

0 0o O o N O N9 0

D e

g N O g

11

24

TaTAL

35
21
11
13
10
15
12
11
27
15
20
10
kY
22
16
18
12
300

Number of Farm Households by Land Tenure

¢ UNIT: HOUSEHBLDS )



Table H-11

LAND SI1ZE (HR)

1.

12.
13.
14.
15.
16.
17.
18,
19.
20,
21,
22,
23,
24,
235,
26,
27,
28.
29,
30.
31,

UNDER D. A9
0.5 - 0.99
1.0 - 1.49
1.5 - 1.99
2.0 - 2.49
2,5 - 2.99
3.0 - 3.49
3.5 - 3.99
5.0 - 4.49
4,5 -~ 4.99
5.0 - 5.49
5.5 - 5.99
6.0 - 6,49
5,5 - 46,99
7.0 = 7.49
7.5 - 7.99
8.0 - B8.49
B.5 - 8.99
9.0 — 9.49
9.5 - 9.99

10.0 - 10.49

10.5 ~ $0.99

11.0 ~ 11,49

11.5 - 11,99

12.0 - 12.49

12.5 - 12.99

13.0 - 13,49

13.5 - 13,99

14.0 - 14.49
14.5 - 14,99

15, AND OVER
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10 16
22 T
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4 a
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o [u]
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o 0
a 0
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Distribution of Owner Farmer by Farm Size

{ UNIT: HOUSEHBLDS 3 .
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Table H-12

Distribution of Partial Tenant Farmer by Farm Size

L.AND EIZE (HA)

12,
13.
14,
13.
14,
17.
18.
19.
20.
21.
22.
23.
24,
23,
26,
27.
28,
29.
30.
3t

UNDER D, 89
0.5 - 0.99
1.0 - 1.49
1.5 = 1.99
2.0 - 2.4%
2.5 - 2.99
3.0 - 3.49
3.3 - 3.99
4.0 - 4.49
4.5 - 4,99
5.0 - 5.49
55 - 5,99
60 - 6.49
4.5 - 6,99
7.0 - 7.49
7.5 - 7.99
8.0 -~ B&.a9
8.5 - B8.99
9.0 - 9.4%
8.5 - 9,99
10.0 - 10,49
10.5 - 10,99
11,0 - 11,49
11.5 - 11,99
12.0 - 12.49
12.5 - 12,99
13.0 - 13,49
13.5 - 13.99
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15. AND BVER
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Table H-13

Distribution of Pure Tenant Farmer by Farm Size

LAND SIZE (HA)

12,
13.
14,
15,
14,
17.
18.
19.
20,
21.
22,
23,
24.
235.
26,
27.
28.
29.
30.

a1,

UNDER 0. 4%
D.5 - 0.99
1.0 - 1.49
i.5 « 1,99
2.0 - 2.49
2,9 - 2.9%
3.0 - 3,49
3.5 - 3.99
4.0 - 4.49
4,3 - 4.99
5.0 - 5.49
5.5 ~« 5.99
6.0 - &.49
6.5 = 46.979
7.0 - 7.49
7.9 - 7.99
8.9 - 8.49
8.5 - 8.99
2.0 - 9.4%9
2.5 - 9.99
10.0 - 10.469
10.5 - 10.99
11.0 - 11.4%9
11.5 - 11.99
12.0 - 12.49
12.5 - 12.9%
13.0 - 13.49
13.5 - 13.99
14,0 - 14.4%
14,5 - 14.99

15. AND OVER
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Table H-19  Average Household Expenditure per a Farm Houschold

Ttem Amount per year
B (%)
1, rice* 5,434 ( 26.8)
Rice and other cereals 2. others 258 ( 1.3)
Sub-total 5,692 ( 28.1)
Fish, meat, other viands 3,634 ( 17.9)
Soft drinks, beverages, etc. 539 ( 2.7
Food ingredients 1,353 ( 6.7)
Tobacco/cigarettes 615 ( 3.0)
Housing 1,136 ( 5.8)
Clothing 1,553 ( 7.7)
Fuel, light and water 606 { 3.0)
Household furnishing and equipment 302 ( 1.5
Household operation 516 { 2.5)
Personal and medical care 950 { 4.7)
Transportation and communication 508 ( 2.5)
Recreation 645 { 3.2)
Education 1,367 ( 6.7}
Tax 141 ( 0.6)
Others 727 ( 3.6)
Total 20,284 (100.0)
Note: * ... rice from own farm
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Table H-20

Agricultural Product Unit

[Crop]
1. Paddy (LV) ton
2. Paddy (HYV) "
3. Sugarcane "
4. Mungbean "
5. Soybean n
6. Maize T
7. Cucumber n
8. Cabbage "
9. Pumpkin "
10. Banana (Namuwa) 1,000 hand
11, Banana {Lady finger) "
12, Lime ton
13. Mango 1
14. Coconut "
15. Brown Sugar "
[Livestock]
1. Cattle head
2. Hog "
3. Chicken n

H-30

Farm-gate Prices of Agricultural Product

Farm-gate Price

(B / unit)

3,400
3,210

650
6,070
2,500

950
5,020
5,000
5,990
4,070
3,280
2,290
6,040
3,230
9,250

4,390
1,730
50



Table H-21  Farm-gate Prices of Input Materials

I T E 4 5 UNITITE FARM-GATE
PRICE
(B/UNIT)
1) SEEDS BR SEEDLING
1. WET S, PADDY (LOCAL V.) ¢ KG ) 4,29
2. HET 5. PADDY (H, Y. W.J ( KB ) 3.50
3. DRY S. PADDY (H. Y. V.) ¢ KG ) J.20
4, SUGARCANE (SEEDLING) 930.70
9. MUNGBEAN C KG ) S50.463
6. STRING, BEAN { KG 3 0.00
7. CASTDR BEAN ( KG 3 12.33
8. SOY BEAN UG ) 19,47
9. HMAIZE { KG 43.39
10. CUCUMBER ¢ K6 ) 730.00
11. CABBAGE ¢ %G ) 30.00
12. PUMPKIN ( KG ) 0.00
13, PINE APPLE (SEEDLING) 1.80
14, BHNRANA (SEEDLING) 1. 16
15. LIME (SEEDLING) 4.02
2) FERTILIZER
1. 14-20-0D ¢ KG ) ?.78
2, 15-15-15 { K6 11.55
3. 16-16~18 { KG ) S5.78
4. AMMONIUM SULPHATE { WG ? 6. 51
8. 12-12-12 { KG ? 4. 8%
&, 22-22-0 ( KG ) 3,40
7. 30-15-30 { KG > 35.00
8. URER ( KG ) 8.04
F. ANIMAL MRNURE ( KG ) 0. 69
3) FUEL AND POWER
1. BGASOLINE C LITER ) 9.79
2, LIGHT aiL ¢ LITER ) 7.43
3. LUBRICATING diIt { LITER 3 21.29
4. POUER C KW) 6.%1
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