
AMCY 

UICLASIFIE 

IINWAUT OF STOEFOR MI'INIATI~M& XL W 

Washittou,. D.C. 20523 

.n .4 

24 

PROJECT PAPER 

Proposal and Recomendations 
For the Review of the 

Development Loan Comittee 

THAILAND - Lam Nam Oon Integrated Rural Develorment 

AID-D'2 /P-2226 

UNCLASSIFIED
 



DEPARTMENT OF STATEAGENCY FOR INTERNATIONAL DEVELOPMENT 
WASHINGTON, D.C. Z0Z3 

UNCLASSIFIED
 

AID-DLC/P-2

226
 

June 16, 1977
 

MEMORANDUM FOR 
THE DEVELOPMENT LOAN COMMITTEE
 
SUBJECT: 
 THAILAND 
-
 Lam Nam Oon Integrated Rural Development
 

Attached for your review are 
the recommendations
ization of 
a loan for author­in an 
amount 
not to 
exceed Four Million
Five Hundred Thousand United States Dollars
the Kingdom of Thailand to help 
($4,500,000) 
to
 

exchange and 
in financing certain foreign
local currency costs 


required for the Project. 
of goods and services
 

No meeting is 
scheduled for
advise this proposal.
us However, please
of your concurrence

possible, but in 

or objections 
as early as
no event

Friday, June 24, 

later than close of business
1977. on
If you are 
a voting member, 
a poll
sheet has been enclosed for your response.
 

Development Loan Committee
 
Office of Development Program
 

Review
 

Attachments:
 
Summary and Recommendations
 
Project Analysis

Annexes A 
- I
 

UNCLASSIFIED
 



TABLE OF CONTENTS
 

ANNEXES
 

ABBREVIATIONS AND EQUIVALENTS 

iii
 

PART 1. 
Summary and Recommendations 

1
A. Face Sheet Data 

1
B. Recommendations 


2
 
C. Description of the Project 


3
 
D. Summary Findings 


5
 
E. 	Project Issues
 

8
PART 2. 
ProjectBackground and Detailed Descripti 
 13
 
A. Background 


13
 
B. Detailed Description 


15
 

PART 3. 
Project Analyses
 

A. 
Technical Analysis including
Environmental Assessment	 37
 

B. Financial Analysis and Plan 
 49
 
C. Social Analysis 


61
 
D. Economic Analysis 


71
 

PART 4. Implementation Planning 

77
 

A. Administrative Arrangements 

77
 

B. Implementation Plan 

84
 

C. Evaluation Plan
 87
D. Conditions, Covenants and 
 89
Negotiating Status
 



ANNEXES
 

A. AID/W PRP Approval Message
 

B. Project Technical Details
 

1. LNO Location Map
 

2. Soils
 

a. 
Map: Soil Distribution by Class Type

b. Map: Soil Distribution by pH Range
c. Table: 
 RID Land/Soil Classification
 

3. Project Costs
 

a. Cost Estimate: 
 LNO Project Administration Center

b. RTG Staffing Pattern and Costs
 

4. Summary of 	O&M Costs
 

5. O&M Equipment List/Cost
 

6. Construction Schedule
 

7. Cropping Pattern
 

a. Crop Plan
 
b. Crop Calendar
 

8. Cropping Area, Production, Value Table
 

9. RTG Organization Charts
 

a. RID Organizational Chart
 
b. RTG Organizational Structure
 
c. 
LNO Central Administrative Organization

d. LNO Field Management Organization
 

10. Technical 	Advisory Services
 

a. Consultant 	Scope of Services
 
b. Staffing Plan and Schedule
 

11. Operational Research Programs
 

12. 	 Summary: Expanded Health and Family Planning

Services and PVO Program
 



C. Environmental Assessment
 

D. Logical Framework Matrix
 

E. Project Performance Tracking
 

1. Project Performance Tracking Network Chart
2. 
Critical Performance Indicators (CPI)

3. Implementation Schedule
 

F. Statutory Checklist
 

G. 
Mission Director's Certification
 
(Capital-type projects only, per FAA 611(e))
 

H. Borrower/Grantee's Application for Assistance
 

I. 	Draft Authorizing document; any other requested

approvals
 



- ii3 -
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PART I. 
 Summary and Recommnrdetions
 

S. Recommendations
 

I. Authorization of a loan and grant to Thailand in
ani amount not 
to exceed $4,600,00 for the Lami 
Nam Oon
rntegrated Rural Development Project. $4,500,000 will be
for the proposed loan, with terms of 40 years with a 10 year
grace period during which interest will be 
2% and after
which interest will be 3%. 
 The remaining $100,000 will be

for the proposed grant for evaluation.
 

2. Authorization of certain preimplementation actions
 
specified in Part 4.B.
 

3. Waiver of source 
certification requirements for
local currency procurement for the 
reasons set out in
 
Part 4.1.
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PART 1, Summary and Recommendations
 

C. Description of the Prc~ect
 

This Project is a joint RTG/AID integrated rural
 
development effort to increase the quality of life of
 

approximately 10,000 poor farm families in Northeast
 
Thailand. The project includes: ia) the completion of
 

consi:ruction of the irrigation system in the Lam Nam Oon
 

project area; (b) construction of a road network for
 
maintaining the irrigation system, doubling as a feeder road
 

system for the farmers; (c) operation of an on-farm water
 

supply system; and (d) an integrated program of community
 

development, agricultural research and extension, provision
 
of farm inputs, farm products marketing, health and family
 
planning services: and adult education
 

The project is designed so that the local level
 

institutions and communities are identified in the organi­

zational structure and active.y participate and have a
 

significant voice during the earliest stages of project
 
planning as well as during impiementation--an organizing
 
of the pro-jecc from the bottom up, The project is designed
 

to ensure that the various act.vit~es are introduced in the
 

community in a culturally compatible manner and are
 

effectively coordinated with eacn other.
 

The project is also designed so that the various RTG
 

departments and agencies involved in tho project coordinate
 
closely and work together as a team, at both the national
 

and local levels. A unique feature, for Thailand, of
 

project management is a single Project Field Director who
 

shall have responsibility and authority to coordinate all
 

field activities of the project.
 

A separate element of the project is assistance to
 

families resettled from the reservoir area to the upstream
 
This element involves the introduction
resettlement area. 


of modern sericulture activities to the upstream farmers,
 

modeled after and administered in the same fashion as the
 

Sericulture/Settlements Project, under AID Loan No.493-0271.
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The major share---almost 90% of total project costs
will be provided by the RTG. 
 The A.I.D. $4.5 million loan
will finance portions of the 
costs of dual
for use purpose equipment
in constructing and maintaining the irrigation
system, of advisory services 
for all elements of the project,
of the rural development activities of each of the RTGDepartments directly involved in the project, and ofsericulture activities in the upstream area.of Grant funding$100,000 will be provided for the continuing evaluation
 
p rog ram. 
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PART 1. 
 Sunmary and Recommendations
 

D. Summary Findinqs
 

USOM and the RTG, with the help of many experts and
consultants over several years, have completed a thorough
analysis of all aspects of the Lam Nam Oon Project. 
Our
conclusion is that the proposed project is feasible and will
contribute significantly to agricultural development in
Thailand, primarily by introducing concepts of integrated

development,
 

The design ot 
the project has broadened over time into
a truly integrated rural development project but is still
built around the zriginal basic intent to bring greater
attention cf RTG agencies, particularly RID, to on-farm
water utilization potentials, problems and solutions.
 

Even aside from inattention to on-farm use of water
already in the Lam Nam Oon reservoir, the pace of construc­tion of basic irrigation work has until recently been
discouraging. 
Performance 
Ln the past year has improved
considerably and we find ample evidence now of
commitment to move a sincere
forward on the project both in RID and in
the other agencies which have more recently agreed to
participate. 
This is in part a response to the government's
very urgent desire to quicken the pace of agricultural
development complemented by the catalytic effect of USOM's

design assistance
 

Managerial considerations are an 
important part of such
a complex undertaking as this project where many agencies
are providing complementary inputs. 
 The design therefore
includes some organizational features that would be unique
in Thailand. 
They are built around the concept of an
authority vested in 
a single project field director,
participation of local government officials, and physical
co-location of officials from different agencies to
facilitate organizational relationships and promote

coordination.
 

1. Technical. The technical analysis of the project
has been difficult because of differing conclusions based
on different data by 
some of the experts who have studied
the project. 
Some of the more serious questicns raised have
 



1 J y (pl a .Iy because; of hl~ph ,cI dity)
001, 110(i sol I :,III 1t'11 

of the basi" irrigationadequaywnI.e'r av:1i lab lii ty and 
have carefullythese questions been 

sy.stem d,,.'ign. All of 
experts have been consulted, and
 considered, additional 

these problems identified. An
 

specifit" solutions to 

finding a source of limestone
 important development was 
 It has been concluded
reasonable cost.
for soil improvement at 


solvable but that foreign

that the technical problems are 


consultant assistance will materially 
enhance and expedite
 

of
 
implementation, especially by providing 

assistance in some 


the more sophisticated planning and 
in relating irrigation
 

engineering and agricultural considerations.
 

The economic viability of the project
Economic. 

first concluded that the
when it was 


area would not be suitable for other 
than
looked rather dismal 


.-oil-, in the 

The soils situation which
 ri(.e-rive cropping pattern. 


a limiting factor, a
 
prov d upon more study not to be 


a wider distribution
 
reduced land consolidation area, and 


to permit a much improved
season water all combined
ofi dry 

Now the
 

and diversified crop production projection. 


calculated Trternal Rate of Return 
is 25.8% if prior
 

if they are
 not considered and 10.1%
inve.s;tments are 


considered. 
 Sensitivity analyses 
show the project to be not
 

possible variations in the assumptions
unduly sensitive to 


underlying the calculations.
 

The heavy investment by the government
:1. Financial. 

enable project area farmers to substantially
in facilities to 


Increase their crop production and 
income with very little
 

results in extremely high rates of
 nvestnent of their own 

For that reason, a covenant is
 return to individual farmers. 


included which plecges the Thai Government 
to develop within
 

2 years of Project Agreement signature 
a cost recovery program
 

under which the Government will share 
in the benefits generated
 

recovery program, the
 
by the project. Without such a cost 


as
 
rate of return to an individual farmer would be 


expected 

Even with such a program which requires 

farmers
 
high as 285%. 


their land by taking out loans, rates
 
to pay for improvements on 


to 430o/, which is still high

of return will range from 23% 


farmer support.
enough to assure 


are
 
Detailed analyses of costs have been 

made and 

AID will provide


reviewed in the appropriate part of this 
PP. 


on.
 
less than 11% of the incremental project costs from 1977 


Financial planning is complete and allocation 
of budgetary
 

resources reasonably assured.
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4. Social. The project design places a heavy emphasis

on social welfarc considerations and participation of

beneficiaries and local governmental institutions so that

overall well being of the project participants, not just

their incomes, will be improved. Available data establishes
 
that project area farmers are within AID's target population

and are among Thailand's poorest. Local customs and social

characteristics have been carefully considered and the
 
project design adapted to them wherever possible. No

cultural impediments have been found. Women play an
 
important role in the project.
 

Readiness for Implementation
 

Basic irrigation facilities construction is well underway,

project design is complete and RTG budget requests are in
 
process.. The project is ready for implementation.
 

Statutory Criteria
 

The project meets all statutory criteria. See Annex F.
 

Mission Director's 611(e) Certification
 

The required certification is provided as Annex G.
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PART 1. 
 Summary and Recommendations
 

E. Project Issues
 

A number of issues were raised by AID/W during its
review of the PRP. 
A short discussion of each issue with
references indicating where detailed discussion can be found

in the PP follows:
 

1. Appropriateness of AID Loan
 

Project activities as designed will require
coordinated actions of Thai agencies within an agreed
framework and implementation schedule. 
 Specific intermediate
targets are established, which will be used to monitor and
evaluate progress in project implementation. The involvement
of USOM and foreign technical experts will provide a useful
external stimulus to good performance. The integrated,
concentrated and complementary efforts of various agencies
will accelerate farmer utilization of the potentials inherent
in irrigated agriculture. RTG commitment to the project can
be 
seen in improved RID construction performance in 1976 and
the interest of many other RTG agencies in participating in
the project. 
The existence of a signed loan agreement with
a foreign donor (AID) is always taken seriously by the RTG
and enhances the project's position in securing funding and
cooperation from Thai agencies not directly involved in

implementation.
 

2. Beneficiaries
 

Discussion of the target population in Part 3.C.
establishes that project beneficiaries are without question
among Thailand's poor majority. 
Specific data is not yet
available to know whether or not the farmers in the pilot
project areas are representative of the total project area.
One should note that a more important criterion in selecting
pilot project areas was that the soil types be representative.
However, the socio-economic survey and observations during
site vists indicate general homogeneity of farmers and soils
so that those in the pilot areas are likely representative

within statistical probabilities.
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3, Economic Feasibility
 

Part 3.D. provides 	rate-of-return analysis based
on both total cost 
(including dam construction) and
incremental cost taking account of the net value of all
crops expected to be grown. 
 Rice yield projections have
been re-examined and found to be reasonable, 
 %ee Part
3.A and Annex B.8.). Sensitivity analyses are provided in

Part 3.,D.
 

4. Soil Improvement
 

Soil improvement and drainage are considered
important for the most productive use of the land and
project design makes provision for them. 
A source of
limestone within a 	reasonable distance and at a reasonable
cost has been located,!/ Application of limestone,
fertilizer and pesticides will be among the improved
practices farmers will be encouraged to use. Extensive
drainage canals will be built as part of the irrigation
system., These items are discussed in the technical analysis,

Part 3,A.
 

5. Replicability
 

The uniqueness of the Lam Nam Oon project design
lies in its concentrated, coordinated, multi-element approach
to rural area development involving the cooperation of a
number of RTG agencies and introducing a greater managership
role for local gorernment. 
 Helping RTG planners and
Implementers apply 	such an 
approach and demonstrating its
results in quicker 	and greater benefits to farmers will
encourage the RTG to apply it more widely elsewhere in
future development 	efforts.
 

6. RTG Coordination
 

A detailed description of the Lam Nam Oon project
management organization is provided in Part 4.A. 
A special
feature of this organization is the assignment of a Project
Field Director, with overall field project management
responsibilities, reporting to the Governor of the Province.
 

I/ Maurice Sorenson: 	 Agrilime Feasibility Survey Report,
 
December 20, 1976.
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7. Farmer Organizations
 

Part 2.B. describes a 3-step plan for development

of farmers' organizations based on a bottom to top approach.
Existing government and commercial institutions will be
relied on for credit, agricultural i.Anputs and marketing in
the early years of the project. DOAE is responsible for
monitoring this aspect and for making arrangements for

coordination as described in Part 2.B. 
 The Marketing

Organization for Farmers will provide a follow-on effort to
DOAE in the support of comprehensive "package" assistance to
 
farmers.
 

8. Land Titling and Consolidation
 

Part 2.B. identifies the project's land

consolidation area. The implementation planning for this
work is incorporated into the overall project plan and is

reflected in the implementation schedule. No special
"synchronization" problems are anticipated in the land
consolidation work, 
Land tenure is not an issue in the

downstream area; practically all farmers' tenure is secure.
Land tenure is a problem in the Resettlement area and is

discussed in Part 2.B.2.
 

9. Main Canal Construction
 

The project construction schedule provides for
orderly and timely completion of the main canals, laterals
and other needed irrigation works with target dates that are
accomplishable and within RID construction capabilities. See
Part 3.A. 
 RID met its targets in 1976 and is proceeding

satisfactorily in 1977. Additional equipment to be procured
as part of the project will help in meeting construction
 
targets. Budgeted funds in 1976 and 1977 have been adequate
and the signing of a loan agreement with AID will represent

a firm commitment by the RTG and evidence of the priority it
accords to prompt completion of the project. See Part 3.B.

for further discussion of costs.
 

10. Local Cost Financing
 

Financing arrangements will be through direct
dollar/baht conversion as established for recent AID loans
to Thailand. The justification for this approach is that
Thailand has neither a U.S. commodity-import program nor
suitable internal procedures for employing special letter of
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credit 
(SL) 	arrangements 
 The relatively small size of
this project and the current u.s. AID program in Thailand
does 	not justify the establishment of these special arrange­mentso 
 Foeign exchange costs will be loan-financed through
established Lerte- cf Commitment procedures,
 

11. 	 Disbursement Period
 

A five-year period is necessary to cover the
technical assistance and other AID inputs which are designed
to assure successful accomplishment of this complex project.
Realistic expectations for accomplishing construction work
and for pacing of other project elements mandate the five
year 	project implementation period.
 

12. 
 Logical Framework
 

intermediate outputs as requested. 
The matrix is presented
 

The 	log frame matrix has been revised and delineates
 

as Annex D.
 

13, Environmental impact
 

A discussion of potential effects of the project
on the environment is presented as Annex C. 
In the judgment
of USOM and the RTG National Environmental Board, the project
will have no significant adverse effects on environmental
values and will contribute immensely to the welfare of the
region.
 

14. 	 Role of Women
 

The role of women is discussed in Part 3.C. Women
participated in the design of this project and are well
represented in the RTG Departments involved in the project.
 

15. 	 Beneficiarie

3 (in Resettlement Area)
 

The AID supported sericulture activity is only part
of an overall RTG program in the Resettlement area to assist
all 	families there, 
 See 	Part 2.B.2. 
 Farmer selection will
be the same 
as for the Sericulture/Settlements 
Project
under which selection in the first year has been successfully

completed.
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16. Alternatives (in Resettlement Area)
 

Alternative activities were considered at the PRP
stage but abandoned in favor of the sericulture activity
which was considered especially appropriate since AID was
already supporting an 
identical activity in other Settlement
areas. 
The RTG supports this approach and PWD has participated
fully in making arrangements for carrying out the activity
in the Lam Nam Oon Resettlement Area,
 

17. 
 Feasibility (of Sericulture Activity)
 

Additional inputs and markets for the additional
sericulture activity, a 10% 
increment, have been considered
and are provided for. 
 See Part 2.B.2.
 

18. Financial Management
 

Arrangements for channeling funds for different
activities are discussed in Part 3.B.1.
 

19. Evaluation
 

See Part 4.C. for a discussion of the evaluation
 
planning.
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ARI 2. P ,ndc _C 
 and Detailed Descrirtio
 

A Background
 

In the early 19 6 01s the RTG requested loan assistance
from ATD for construction of a number of irrigation projects.
Two AID loans were subsequently executed:
493-H-010 for a total of $Iicl 
I) AID Loan No.
million to assist in the
construction of three dam and irrigation projects, the Lam
Pao and Lam Phra Pherng in the Northeast and the Mae Taeng
in the North; and 
(2) AID Loan No. 493-H-013 for $3.5 million
to assist with construction of the Lam Nam Oon dam and
irrigation project. 
 The request for LNO loan assistance was
originally submitted to USOM by RID in 1963 and was approved
in 1967 after a number of feasibility studies were conducted
by RID and by the U.S. BUREC.
 

In mid-1974 NESDB and RID requested another $3.5 million
loan for assistance in completing the on-farm developments
of the LNO, Based on preliminary studies jointly conducted
by AID/W and Mission personnel a PID was prepared and
submitted to AID/W and approval subsequently granted in
November 1974 to proceed with the PRP. 
 The PRP was then
prepared by the Mission with TDY assistance from several AID
technicians and submitted to AID/W as 
twc
upstream resettlement subprojeot to assist 
sub-projects: 
an
 
PWD in zelocating
the farmers dislocated by inundation of the reservoir area,
and a downstream subproject directed to assist RID in the
on-farm aspects of the irrigation system,
 

The PRP was 
submitted to AID/W as an FY 1976 project
and approval granted for PP preparation by EAPAC in February
1975, but for only the downstream portion until clarification
could be obtained on questionable aspects of the upstream
sub-prcject, 
The Mission subsequently revised the upstream
sub-project and submitted it to AID/W as a Sericulture/
Settlements activity with assistance identical to that
provided to each of the ten resettlements identified in the
USOM Sericulture/Settlements 

PP. The revised PRP was
approved by AID/W in December 1975, and rescheduled as an FY
1977 loan project.
 

In early 1976 a four-man Design Team was contracted by
USOM to assist in preparing the PP.
completed at this time because of issues raised by the team's
 

The PP could not be
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analysis. 
Most serious was 
the team's tentative conclusion,
based on the soils data which it used, that a rice-rice
cropping pattern was the only viable possibility. Questions
were also raised concerning systems design and availability
of the large amounts of 

pattern. water needed for a rice-rice cropping
The IRR for the project was calculated to be very
low.
 

The seemingly poor prospects for the project stimulated
a series of efforts which :=-'ilted in a much improved and
now very attractive project-
 USOM requested that the RTG
incorporate additional activities into the project to add
more earnings possibilities and social benefits. 
Analyses
subsequent to the team's visit indicated that the soils dat&
used by the team was incomplete; the picture was not as bad
as 
had been thought and a low cost source of limestone for
acid soils correction was found. 
A diversified cropping
pattern was therefore possible. 
The area planned for
expensive land consolidation was reduced. 
These changes
reduced water requirements considerably and more farmers
will be able to benefit from the use of water in the dry
season. 
 All of these changes improved the economic
viability of the project dramatically and changed it into
a truly integrated rural development project.
 

Late in 1976 the contract services of two additional
specialists provided assistance in the final project design.
The PP was prepared by USOM staff and the RTG in early 1977.
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PART 2. 
 Project Background and Detailed Description
 

B. Detailed Description
 

Logical Framework Matrix
 

The Logical Framework Matrix, Annex D, provides a
synopsis of the description of the project in terms of
goals, purposes, outputs and inputs.
 

Sucress in achieving the project subsector goal of improving
the ,;t.andard of living for the 10,000 farm familiesar'vea ('an provide a sound base 
of the LNO 

broder goal 
by which, through replication, theof the project can be realized--improving the qualityof life 
for others among the poorer families in Thailand whose
landS are irrigated or irrigable. The assumption of projectreplication and other critical assumptions identified in the logframe 
are essential 
to achieving project objectives and wil.l be
monitored as the project proceeds. 
The project goal of improving
the welfare of the 
rural poor is consistent with both the U.S.
Congressional Mandate and 
the priorities of the RTG Fourth


Five-Year Plan. 

The project purpose focuses 
on increase in agricultural.
production realized from irrigation as

contributing to 

well as on other factors
family well-being; provision of social
including; health care services,

and educational opportunities; and partici­pat:ion in Government and community activities which provides the
I'ami ly 
a voice in decisions affecting their welfare. 
A further
aspect. of the project purpose is 
to strengthen Thai agencies and
in,,;t t;ut. ions supporting the project to better administereoor'diriat e L.N()-related activities and 

and 
thus achieve a truly
inttegrated rural development project. Measurement of progresswill be achieved through on-site observations and interviews,
review of project reports, sample household surveys and by
annual and periodic evaluations using both indigenous andexternal evaluators. 

The Project
 

The construction of the Lam Nam Oon dam and 
irrigation
system will benefit that part of the Lam Nam Oon population
downstream from the dam, 
10,000 farm families who willreceive irrigation water, but disadvantaged 1,200 farmfamilies upstream who were 
displaced when the reservoir was
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flooded 
This project is designed to help the RTG speed
irrigated agriculture among the downstream families and
also to help in successfully re-establishing dislocated
upstream families under an RTG resettlement scheme.
 

The project is proposed to have a five-year life.
Implementation starts at the time of signature of the loan
agreement, anticipated for July 1977, and is to be completed
by July 1982 
 Almost all of the activities included in this
project continue for the full five-year life of the project.
Some few, however, such as the separately funded PVO/OPG
programs, are for shorter periods. 
 The integration and
implementation of project activities throughout the life of
the project are described in Part 4.B. and in Annex E.
 
The upstream assistance provided under this project, a
sub-project entitled Resettlement Area Sub-Project, is the
same with only several exceptions, as that which USOM is
currently providing through the Public Welfare Department to
other Northeast Thailand settlement areas and is fully
described in the Sericulture/Settlement PP 
(AID-DLC/P-2168).
Although that project description is not repeated here, the
several features of the Lam Nam Oon resettlement sub-project
which significantly differ from the standard Sericulture/
Settlement program are described in Part 2.B.2 below. 
To
attain a more coherent presentation in this PP, 
most of the
discussion of the Resettlement Area Sub-Project is consolidated
 

in Part 2.B.2.
 

The description which follows relates primarily to the
downstream sub-project--an integrated rural development
effort of the public and private sectors and of voluntary
organizations to accelerate the benefits of 
a $62 million
irrigation investment and thus improve the standard of
living of the 10,000 downstream farm families.
 

1. Downstream Sub-Project
 

The downstream sub-project is comprised of a
number of activities described below in the following major
project elements: (a) the irrigation system and land
improvements, (b) rural development activities, and 
(c)
project organization and management. 
Following is a
description of these project elements.
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The I rn t Land Imptovement.s 

The LNO projet area consists of all theiA re a dw:cwi-iti-eam from the dam which is to be supplied.4tt,i:rigatior 
water, an area totalling 185,800 rai 
(Annex
6.2a). Under the project, construction will be completed on
the distiibution (main/lateral canals) and drainage systems;
the pioject road system; and land improvements, including

land consclidation on 26,300 rai, ditches and dikes 
stru-tlon cn i59.500 rai 

con­
as well as the establishment of 3
P.il)t projects w.th their associated operational research


progjrants k'Annex B.11,). 
 These construction activities,
together with irrigation system operation and maintenance

O&M) support 
to the project, are described below and
fuither disc-ussion is provided in Part 3.A, 
 Given the
importance of these activities to meeting the targets of the
project, 
a cond.;tion precedent (CP) to disbursement will be
the submission to USOM of a comprehensive master plan
outlining the engineering, construction and O&M work
 

necessary for the prcject,
 

Within the irrigation system water 
is
supplied thrugh two canals, the left and the right main
oanals, and is distributed to the lateral canals by gravity
and/or pumps 
The canals and laterals are concrete-lined

wheteas the on-farm distribution system supplied from the
canals and laterals by farm turn-out structures (FTO's), is
riot lined As of March 1977 80% 
of the left main canal and
latee'adL 
 and 30% of the right main canal and laterals were
completed. By 1981 both systems will be completed, a total
of 345 km. of canal and lateral construction.
 

The total drainage system, natural watercourse
channels supplemented by construction of 300 km. of surface
drain ditches, will be completed by 1983. The drains will
minimize the hazards resulting from surface flooding and
soil erosion, high water tables with attendant waterlogging

of the soil, and salt in the groundwater. All these

deleterious conditions can be aggravated by discharge of
excessive irrigation water onto the land and so, drainage
efficiency is dependent on 
good water management and control,
An effective drainage system will 
ensure improved yields,

particularly of upland crops,
 

Road System - Construction of the irrigation
system to date has-Been followed by upgrading by RID Roadway
Division of 36 km. of contractor-constructed main canal
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access roads to RTG feeder road standards and of 30 km. of
lateral access roads to RTG O&M road standards. By 1980 all
feeder roads totalling 70 km. will be completed and by 1981
all O&M roads totalling 330 km. will be completed. Such

roads not only provide access to the irrigation system for
operations and maintenance but also add important connecting

links to the district road net and thus increase mobility

and communications for social and commercial purposes as

well as provide improved farm-to-market access.
 

Land Improvements - The planned area for land
consolidation has been reduced from 61,000 rai to 26,300 rai
and land improvement construction has been rescheduled, as
shown in Annex B.6, in order to have the irrigation system

and on-farm construction proceed in a balanced manner. 
The
rationale for the reduction in the area to be consolidated
 
and further details on related actions leading to this
 
decision are presented in Part 3.A.
 

Three pilot projects will be established by
RID within the consolidated and the ditches and dikes areas.
These pilot projects will be test areas for: 
(1) conducting
 
a series of operational research programs (Annex B.l1)

designed to provide guidance in further expansion of the
land improvements; (2) introducing and providing innovative

activities in agricultural and social development and in

family participation (DOAE's model farm villages/ 
and model

farmer/nuclear family concepts, DOF's community fish pond

program, etc.); 
and (3) demonstrating interdepartmental

cooperation and the mutually reinforcing aspect of jointly

conducting related programs at a common site.
 

A detailed operational research program
designed by RID along the lines outlined by ECI/RID2/

(Annex B.11) will be conducted in each of the three pilot
project test areas identified above; the first two in 1978,
the third in 1979. Results of these tests will provide

guidance in good water and soil management and control;
 

l/ The pilot project test areas will be located by RID and DOAE so
that each area will embrace a village which will be agriculturally

developed in an accelerated and closely supervised manner by the
 
Department of Agricultural Extension--DOAE's model farm village

demonstration program (described in Part 2.B).
 

/ ECI/RID Report: Lam Nam Oon On-Farm Development Project dated
 
January 1977 (Chapter 5).
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ircrementil cost,b'enefit comparisons for different levels of
 
laind improvement investment. on selection of cropping,

patzernj and improved farm production practices; and on
 
other features cf irtigated agriculture which can be usefully

applied as the ccnstruction and agricultural development of
 
the land corisoliddtion and ditches and dikes programs proceed.
 

Land consolidation (intensive development) is
 
presently being completed on the first of the three pilot

projects, a 1,000 rai test area which has 
a mix of soil
 
types representative of the less fertile farmlands through­
out the LNO area. In 1979 an additional 2,000 rai land
 
consolidation pilot test project will be completed. The
 
latter will be located within the area selected for future
 
consolidation and will be comprised of soil types better
 
suited for paddy and upland crops,. Guided by results of the
 
test programs land consolidation will be expanded in 1980
 
and will be completed in 1981, with a total of 26,300 rai
 
consolidated.
 

Ditches and dikes kextensive development)
 
construction has been completed on 55,000 rai to date but
 
without benefit of on-site tests from which judgments can be
 
made for completing the balance of the program. Accordingly,

in 1978 the third, and final, pilot project, a 2,000 rai
 
ditches and dikes test area will be completed. The areas
 
selected fcr this testing and for the subsequent 1979 land
 
consolidation testing identified above will be of similar
 
character so Lhat comparisons of the levels of land improve­
ments and productivity can be made, As with the intensive
 
development pilot test projects, the results of the ditches
 
and dikes test picgram will influence'the mdnner in which
 
the program is expanded- The ditches and dikes land imprcv,2 
ment program will be completed by 1982 with d total of 
159,500 rai extensively developed 

Operation and Maintenance - In the project

post-construction period, effective operation and maintenance
 
(O&M) of the main distribution system requires that adequate

equipment be available. At the present time O&M on completed
 
portions of the system largely depends on the availability
 
of RID constructioz force account equipment. Much of this
 
equipment has little remaining useful life. Accordingly, to
 
effect satisfactory O&M, heavy equipment will be provided
 
for the project. The equipment selected has been jointly

specified by ECI and RID (Annex B.5) and they confirm its
 
adequacy for the O&M needs of the total project. It is dual
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purpose so 
that it can also be used with other on-site RID
force account equipment for completion of the ditches and
dikes program and will remain at LNO for O&M purposes.
 

Altnough higher costs had been estimated by
the design team which visited in early 1976, O&M costs
including farmers' labor 
are estimated at X86/rai.
amount is as calculated by ECI (Annex B.4), 
This
 

and is based on
RID's O&M experience to date on other Thailand irrigation
projects, as well as from recommendations provided in recent
IBRD and ADB reports. 
 It is considered a reasonable level
 
of charges.
 

It is the stated policy of the RID to have
the farmers maintain the irrigation systems below the farm
turnout. 
 Since each turnout and drainage system services a
number of farmers, maintenance, which is mostly ditch
cleaning and repair labor contributed by the farmer, must be
a coordinated effort among the water-using families. 
 O&M of
this part of the system is vital if good uater management
and control is to be achieved. Accordingly, RID will assist
the farmers in the formation of Water Users Associations
(WUA's) so that system maintenance can be conducted in a
harmonious, coordinated and responsible manner. Starting
with the first full year of the project, 1978, LNO farmers,
organized under WUA's will be contributing $3,000 towards
the operation and maintenance of the on-farm irrigation and
drainage system. 
This contribution will be in the form of
cash for hired labor plus the farmers' own labor. By the
end of project, in 1982, with all 185,800 rai under
irrigation, this self-help contribution will total $139,500.
 

b. Rural Development Activities
 

The Agricultural Program
 

Within the project area, extensive development (ditches
and dikes) is now being completed on 55,000 rai, about one­third of the total project area. 
 The land improvements for
the first pilot project are completed. Although this pilot
project is a consolidated test area, soil conditions are
representative of ditch and dikes areas and interim agricul­tural tests can be usefully applied in establishing the ECI­recommended crop plan (Annex B.7.) 
within the 55,000 rai,
pending activation of the operational research programs.
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As the project proceeds, this initial ditches and dikes
 
area will be an important proving ground for introducing the

cropping pattern proposed under the project and also for
 
introducing the initial water control and management program.

The project CLOP plan and crop calendar (Annex B.7.) represents

a diversitication of rice and upland crops based on a,water

balance which provides all LNO farmers the opportunity for nae
dLy season irrigated agriculture., Soil conditions within
 
the LNO area are less acid than earlier determined, according

to the ECI report Based on this and the findings by Mr.

Sorenbon that agrilime supply is available and economically

viable, dry season irrigated cultivation of the higher

value crops is feasible, including fruits/vegetables,

peanuts, tobacco, and other upland crops, 
 Tobacco production,

possibly the crop with highest economic return to the farmer,

has already been tested in the LNO, has received enthusiastic
 
response and is expected to expand rapidly,
 

Part 3.A. provides further discussion and analysis on

conditions directly affecting the LNO irrigated agricultural

program; e.g., soil conditions, cropping pattern, water

control and management, etc. Project activities designed to
 
support the agricultural program are described in the
 
following sections.
 

Agricultural Research and Extension
 

The shift to diversitied double-crop irrigated

agriculture is not just 
a simple extension of the farming

practices used in rainfed rice monoculture. It requires of

the farmer a higher level of farm management and technological

competence--and this in a relatively short time since gradual

change is not feasible. 
 Early success will encourage him to

continue, early failure may cause him to backslide and
 
revert to single cropping.
 

It is recognized the farmer needs a great deal of help

in this difficult transition. The help provided by this

project is based on detailed and linked agricultural research

and extension plans implemented with adequate supervision

and technical advisory services by the RTG. 
The DOA and

DOAE are the primary sources of research and extension
 
assistance and are providing to the LNO a total research and

extension support program, Activity plans and a detailed

budget covering the 5-year life of the project have been

submitted to USOM by both Departments (Annex B.3.).
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Basic and applied research support by DOA will include
 
inputs from various Northeast Thailand experimental station
 
and agricultural institutions; Sakon Nakhon rice and upland
 
crops stations; Nakhon Phanom horticulture station; Khon
 
Kaen University and NEARC (Tha Phra) for vegetable and other
 
specialty crops, pasture development and livestock production,
 
etc. The Kalasin FAO farm will provide an applied research
 
program at the on-farm level to the LNO similar to the
 
comprehensive support it is now extending to Lam Pao, Lam
 
Phra Pherng, and Nam Pong irrigation projects. And DOA will
 
provide training support, primarily centered from Kalasin,
 
for agricultural extension agents and farmer leaders in the
 
management of irrigated multiple cropping system demonstrations.
 

Sakon Nakhon is not one of the Northeast provinces in
 
which the DOAE/IBRD/USOM is initially activating the National
 
Extension Outreach Program. The LNO does however, require a
 
very considerable agricultural extension support effort in
 
order that farmers quickly acquire the higher level of farm
 
management and technological competence necessary to
 
successfully shift to irrigated agriculture. Because of
 
this need and also because of the opportunity to test
 
innovative agricultural features under the LNO's expanded
 
scope of integrated rural development DOAE is providing the
 
LNO a total extensicn support. This includes cadre, facilities
 
and a program similar to that provided to selected provinces
 
under the National Agricultural Extension Programs, as
 
described in the Agricultural Extension Outreach PP
 
(AID-DLC/P-2216). In the LNO, as in the Outreach Program,

the local farm leaders, "model" farmers, are the contacts
 
through which extension training is transferred.
 

DOAE is also sponsoring additional programs for the
 
project in which integration with the activities of
 
associated agencies is an important aspect. These include:
 

- Establishing model farm villages to demonstrate 
irrigated agricu!Lure technology on a large scale,
 
with the villages located so as to collaborate in
 
RID's operational research and pilot project program.
 

- Jointly developing with CDD and DOCP a 3-step program
 
in creating sound farmer organizations.
 

- Testing the nuclear family concept, based on model 
farmer participation with PVO/OPG and other program
 
trainees, as a means of maximizing the spread effect
 
of training.
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Given t.r 
 importance of these aCtivities DOA and DOAE
w " prcvide tu USOM as a CP prior to loan disbursement
th..r e 
 i detailed project plans, with each plan
;ntegratE.d 
 w~o~ei
wth the other. The plans will be LNO
ProJct-sp cfiric; 
i.e. will be designed on
ECI/RID-zecommended cropping pattern 
the basis of the
(Annex B.7.) and
implementaticn advanced in acccrd with the construction
schedule by wriizr, farmland is brought under irrigation
(Annex B.6 ) 
 Each plan will have
system t£,r a "feedback" information
evaluating research and extension results and for
redesigning the programs, as 
iecessary,
 

The DOA and DOAE agricultural research and development
plans will include a specific program for meeting the input,
credit, advisory services, marketing outlet and other needs
cr the dgricultural elements of the project, 
The DOAE will
assume primary respon&ibility for ensuring that these needs,
coilectively teimed "package", are 
cccrdinated with
appropriate institutions, such as
Oiganization for Farmers 
the BAAC and the Marketing


Under "packaged" assistance 3,500
metric tcnd of 
agrilime will be provided and used in 1978,
rising to 2.,500 tons 
in 1982; 35% 
of participating farmers
will receive institutional credit in 1978, rising to 75%
1982. in
Motivated by a well-planned, effective and continuing
tesearch and extension support program channeled to and
through model farmers at the local 
level 500 farmers will be
acceptin 9 

program in 

and using results of the research and extension
1918 By 1982, 
at end of project, acceptors will
number practically all of the 10,000 LNO farmers.
 

To attain this rate of transitlcn requires convincing
ptc.io 
 in the form of large scale farm production demonstra­tions.. Thi6 is provided by DOAE's model farm village program
developed in 
concert with RID's operational research projects
in the pilot project areas. 
 Under the model farm village
program 37 villagers will be operating demonstration farms
in accordance with RTG farm producticn recommendations by
1978 and by 1982, 185 villagers will be engaged.
 
Community Development and Occupational Promotion
 

The Community Development Department 
(CDD) is providing
to the project a strong leadership role at the local level
to integrate the project 
into community 
life CDD's project
activities include a mix of basic and special programs
designed ro 
increase both the social and economic benefits
to be realized by the farm families and the local communities.
An activity plan and a detailed budget covering the 5-year
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life of the project have been submitted to USOM by CDD
(Annex B.3.). A summary of the CDD program follows.
 

In developing a basic program for the LNO CDD will

evaluate the types of assistance provided by other agencies
and adjust its traditional village-level program to support
other agency progrdms and/or fill communal needs not covered

by others.. The CDD basic program falls mainly into two
 
categories.
 

- Occupaticnal development activities--included will
 
be assistance in the culture of high market value

special crops of a type not normally included in an
extension effort, i.e., mushroom production; and
 
backstopping THEA's nutritional program and the

MOAC garden cropping program, e.g. vegetable

production techniques,
 

-
 Women, children and youth activities such as
 
organized athletics, vocational training; e.g.

weavingidyeing.
 

In addition to the basic programs CDD will take the

leading role to ensure 
that the overall LNO project fits

into the existing cultural and social pattern of the

communities with least disruption and with positive recep­tivity among the villages. To achieve this CDD will conduct
 a project promotion and public relations effort to obtain

widespread awareness, interest and participation among the
villagers and will also act as the point of contact and

coordinator for integrating new activities into community

life.
 

Another special activity of CDD will be to lay the

foundation for establishing soundly based and well attended

and managed Farmer Associations and Cooperatives throughout
the LNO project area. At start of project CDD will mount a
special effort to obtain maximum active membership not only

in their own occupational activities groups, but in other
community-based groups such as the Water Users Associations.
 
An early awareness of the advantages of group action will
 
encourage villagers in a subsequent transition to FA's and
 
to Coops.
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In yet another special activity CDD will establish the 
Saraphi Project in a LNO demonstration village. This project 
concentrates on agricultural and human resources development 
and has proven tc be effective elsewhere in Northeast Thailand 
tn intproving the 6tandards of living of a Thai community
 
collaborating as a unit. The emphasis of Saraphi includes
 
reinforcing agrizultural and other on-farm programs supported
 
by others, and to fill gaps in such programs. For the LNO,
 
gaps exist in livestcck and pasture development--the;Saraphi
 
Project will focus on this and other farm production
 
cpportunities. Human resources-and community development
 
under Saraphi Project will also have a particular focus on
 
leadership training and in promoting local projects of self­
help nature. To date, Saraphi Project has only been tested
 
in a rainfed environment, Its installation in the LNO
 
provides a test as to the effectiveness of the program under
 
irrigated agricultural conditions.
 

Under CDD's Saraphi Przject the villagers initially
 
selected will be carefully screened and the program advanced
 
in a measured manner. Accordingly, during the first year
 
15% of the village will be participating and by the end of
 
the five-year project 80% of the families will be full
 
participants,
 

On the basis cf positive community acceptance of the
 
project and increased assistance available under this project
 
a somewhat larger than traditional participation by the LNO
 
villagers in the basic CDD programs will be achieved. That
 
is, during the first year 400 families will be actively
 
participating in CDD occupational promotion activities such
 
as livestock and special crops development, and in women,
 
children and youth activities such as organized athletics,
 
weaving and dyeing, and carpentry. By the end of the
 
project most (7,600) of the LNO families will have
 
participated and received such CDD help.
 

Fisheries Program
 

The Department of Fisheries (DOF) has developed a
 
program for an expansion of fish production in the LNO
 
reservoir and in training and assistance to establish
 
community and family fish ponds. At the present time fish
 
density in the LNO reservoAir is about 8 kg /rai and, with
 
total fish harvesting at about 3 kg/rai/year, provides
 
gainful employment to about 300 families. The DOF will
 
stock the reservoir with one million fingerlings (5 cm.) per
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year over the life of the project to increase density to 30
 
kg/rai. At this density it is anticipated that over 1,000

families can be provided with a good income from fish
 
harvesting. To provide adequate fishing access to and from

the reservoir the DOF will construct roads and provide a

fish landing and marketing center at a selected reservoir
 
site.
 

In addition to the reservoir assistance program DOF

will provide training and assistance in establishing pond

fish culture in the downstream area. Under the community

fish farming assistance program 100 families will be

assisted in fish pond culture in 1978 and each year there­
after, reaching a total of 500 families assisted by 1981.
 

The DOF also will backstop another program whereby fish

production will be increased by training Boy Scouts in
 
artificial propagation, a USOM-supported PVO/OPG activity.

Training will be provided to 100 Scouts in 1978 and another
 
100 in 1979. Boy Scouts trained under this program, if of
 
a family in which other members have received other types of
 
training, will be encouraged to participate in the nuclear
 
family program of transferring skills received.
 

Farmer Organizations
 

This project which will create new activities among
 
many families, train leading farmers in new technology and
 
through them transfer the technology to other farmers,

requires increasingly large amounts of inputs and credit for
 
farm production, These and many other activities and inputs

cannot be effected on a one-to-one basis between agent and
 
beneficiary; group action is necessary.
 

In the LNO only 25% of the population are members of
 
any credit group, Farmer Association or Cooperative. For

this project it is recognized that many non-member families
 
will not initially want, nor be able to join in formal,

registered associations, even though improved credit
 
availabilities and other advantages accrue. 
 To maximize the

opportunities available through group action and to get

villagers receptive to organizing themselves CDD will
 
concentrate efforts at 
start of project on obtaining maximum

active membership in the informal associations, such as the

CDD occupational groups, the WUA's formed by RID, and the
 
village small farmer units created under the National
 
Agricultural Extension Program. 
From this initial informal
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base the DGAE and DOCP will promote increased representation
 
in tormal, Legiksteted and legalized Farmer Associations
 
(A') and ultLimately, Cooperatives--a 3-step process.
 

In this project CDD occupational groups, the first step
 
in the process, will increase from 10 in the first year to
 
150 in the fifth year, Presently established FA's and Coops
 
will be strengthened and new ones created so that by the end
 
of the project there will be an FA active in each of the 12
 
Tambons and a Coop active in each of the 3 Districts.
 

Credit and Marketing
 

Nationally, we project adequate funds to meet small
 
farmers' credit needs: (See the comments in Part 3.D.4, of
 
the Agriculture Extension Outreach PP, AID-DLC/P-2216) A
 
sizeable number of Lam Nam Oon farmers are already making
 
use of credit facilities, According to the Socio-Economic
 
Survey, 41% are borrowers with debt averaging about $54/family.
 
Three quarters of the total outstanding amcxntis institu­
tional credit, ti.e , from the BAAC, cooperatives, farmers
 
associations, etc.) and the remainder is from relatives and
 
friends.
 

Credit for project inputs, $78/family in the first year
 
and increasing thereafter, will continue to be supplied from
 
these lending sources and from the three commercial banks
 
which, like BAAC, have branch offices in nearby Sakon Nakhon.
 
DOAE will develop schemes on a pilot scale to invoke these
 
institutions in packaging credit with agztcultural inputs.
 
Emphasis will be given to the FA's and Coops as these are
 
increased in number and their credit worthiness established.
 

Increased crop production from the LNO for the first
 
few years can be absorbed by local demands and handled
 
through existing outlets, As production continues to rise
 
thereafter a positive marketing assurance must be developed.
 
To help meet this need a marketing survey to be conducted by
 
the DAE or by a Thai consultant firm will be funded under
 
this project to identify preferred crops, market outlets,
 
seasonality of demand, transportation/storage/processing
 
facilities needed, organizations and investment requirements
 
and other pertinent marketing information Based on
 
marketing needs as determined from the survey DOAE and the
 
Marketing Organization for Farmers, working with BOI, will
 
take the lead in assuring necessary marketing outlets.
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Expanded Adult Education Services
 

The General Education Department of the Ministry of
 
Education is decentralizing non-formal education by shifting
 
more of the administrative and operational responsibility

and authority to the provincial level, and is being institu­
tionalized there as the Life-Long Education Center (LEC).

Sakon Nakhon has been selected as one of the sites scheduled
 
for LEC's in Northeast Thailand and thus will be in close
 
support of the LNO. On the basis of findings from a recent
 
adult education needs assessment conducted by the Adult
 
Educatioh Divisi"on (AED) assistance to the LNO project will
 
include provision of mobile services for trades training and
 
adult vocational training, formation of special interest
 
groups for short term training courses, and establishment of
 
newspaper reading centers in all villages.
 

Under the LNO Project AED training will be provided in
 
short and long-term courses in a number of skills with 51
 
training classes provided in 1977 and 151 provided annually

thereafter, for a total of 755 classes provided by 1982.
 

Expanded Health and Family Planning Services and PVO Programs
 

Nationwide the Department of Health (DOH) has medical
 
health centers at district and Tambon level. Government
 
health stations at village level consist of a midwife
 
facility, but these are few and at present there is little
 
prospect of increase due to DOH budget restrictions.
 
Although no such village midwife facilities are established
 
in the LNO, nor are any anticipated, there is a health
 
center at every district and Tambon. To assist the LNO
 
Project with expanded services DOH will provide advanced
 
training to DOH staff at every LNO medical center. 
With
 
increased skills the DOH staff will be able to provide

improved diagnostic services and medical treatment during

village visits thus reducing the number of referrals to
 
health centers.
 

For the LNO additional assistance in health, family

planning and other social services will be available under
 
a program which consolid .es the contributions of a number
 
of PVO's and also integrates this with other LNO activities.
 
The PVO's involved are assisted under USOM OPG's and include
 
the Home Economics Association cf Thailand (THEA), Boy

Scouts, and 4-H, with overall coordination for these programs

in one of the project area villages to be provided by the
 
ComiFiiity Based Family Planning Services (CBFPS). Annex B.12
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provides a summary of the PVO's and their programs, as well
as 
the manner in which they are joined in the LNO to mutually

zeinfozce each others 
 tiites,
 

To bring health services to every village CBFPS will
have 17 village agents trained and installed in the first
and every year thereafter until 
all 85 are in place by
1981. To upgrade district and Tambon health center staff
expertise the MOPH will train 3 health center workers in
the first 3 Tambons in 1 ,77 and the balance of 9 workers
in the remainiing 9 Tambons in 
the second year,
 

Under the PVO/OPG assistance to the Thai Home Economic
Association 
(THEA 20 family members in 
a pilot LNO village
will have received home economics and nutritional training
in 1977, 50 more in 1978, and 45 more 
in 1979, the final
 year of this program, for a total of 115 family members
 
trained
 

c. Project Organization and Management
 

The third important element of the project is
the proposed organization of the project to meet its
objectIves. As described above and as 
illustrated in Annex
B.9.b,, 
the project involves the direct participation of a
number of RTG departments from a number of ministries.
Coordination at the national level, and consolidated project
operational management at 
the field level axe essential and
unique components of the projezt design,
 

At the national level, project policy,
direction and coordination w:il be provided from the National
Irrigated Agriculture Committee through the National

Coordinating Committee for the LNO Integrated Rural
Development Project, which, in turn, will appcint members
and vest day-to-day project administrative responsibilities

at the national level in a senior level working committee
(Annex B.9oc.). 
At the field level, policy direction and
coordination will be provided by 
the Provincial Coordinating
Committee chaired by the Governor of Sakon Nakhon,
 

Project field operation/management will be
headed by a Project Field Director and will include three
Assistant Field Directors as 
well as Team Leaders from the
various RTG departmental cadres. 
 This organization and
how it will function is more 
fully described in Part CA.
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Another unique feature of field operations

is that the field management and support will be physically

located at the project dam site in the LNO administration
 
center. Centralizing the locale for various agencies'

personnel and their base of cperations within the LNO, and

subordinating their individual inputs to a single project

management authority will provide a needed integration and
 
coordination among the various activities.
 

Technical Advisory Services
 

The project provides for strengthened management

through technical advisory services to each of the major

elements. The consultants and their Thai counterparts will

reside at the project area, with offices at the LNO

Administration Center. The contractor's scope of services
 
and staffing plan and schedule are detailed in Annexes B.10.a

and B.10.b respectively, and a further discussion is
 
provided in Part 4.B.
 

Training
 

The DOAE agricultural extension program provides

training down to the level of the "model" farmer who, in
 
turn, trains and assists the other farmers he represents.

Other project activities such as the CBFPS, THEA, Boy Scout

fish propagation program, etc., also train family members
 
(Annex B.12). 
 Where more than one type of training is

proviLded to different members of the same 
family (nuclear

family) spread effect may be better achieved by the family

acting as a team in transferring their newly acquired skills
 
to their peer group.
 

Under this project 100 model farmers/nuclear families
 
will have received training in the first year with 400 in

each year thereafter, for a total of 2,000 trained by 1982.

Spread effect will be achieved by each such family having

successfully assisted 4 neighbor families so that all
 
10,000 families will have been trained by 1982.
 

Grant-funded training for selected key project personnel

will be provided, mostly third country observation/training
 
courses.
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Evaluation
 

Evaluation of pro3ject progress will be conducted annually
with a focus on implementation progress, principally inputs
and outputs. 
 In 1979, 
1981 and upon project completion more
thorough evaluations will measure purpose achievement and
reassess sector and sub-sector goals, 
Outside evaluators
will help conduct these special evaluations.
discussion is provided in Part 4oC. 
A further
 

The evaluations will be
grant-funded at the cost level and schedule shown in Part
4.C. 
 DAE plans to install cost and returns bookkeeping
procedures on 100 farms..
 

2, Resettlement Area Sub-Project
 

USOM and the RTG have taken the position that
the plight of farmers in the upstream resettlement area 
is
an important consideration in project design.
 

In the resettlement area, the target population
consists of those farrr 
families residing in the Public Works
Department Land Settiement area located on the west bank of
the Lam Nam Oon reservoir. 
The Settlement was established
in 1969 to provide land to farmers displaced by the reservoir.
A socio-economic survey, partially financed by AID, was made
by the Center for Applied Economics Research of the Faculty
of Economics and Business Administration of Rasetsart
University jn November-December 1975. 
A report of the
survey findings was submitted in July 1976.
 
According to the Survey Report, there are
families 899 farm
(about 5,950 persons) in the Settlement area of
111,482 rai. 
 These families live in 13 villages connected
by dirt and soft-faced roads (160 km. total within the
Settlement area). 
 Within the Settlement area are 
88 shallow
wells for drinking water, 2 ponds, a second class health
center with a midwife, 6 primary schools 
(through grade 4),
and 2 intermediate schools 
(through grade 7).
 
The survey sample included 100 families. 
For
comparison purposes, 50 "non-settler" families living in
4 villages representing 780 families 
(about 6,020 people)
adjacent to the Settlement area were also surveyed. 
.Most
of these families were also displaced by inundation of the
reservoir but their economic situation seems slightly better
than the farmers within the Settlement area, 
 Both groups
bear characteristics similar to farmers in the downstream
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project area but they 
are worse off economically. Average

data tor the settlement families is included in Table A
(in Part 3.C. Social Analysis).
 

The rationale for the USOM/RTG position that a
development program is mandatory in the upstream area 
is
that development of the downstream area will bring sub­stantial benefits to farmers served by the downstream

irrigation works, benefits which may be perceived as being
gained at the expense of farmer displaced by the creation of
the reservoir, 
Development of increased income opportunities

and sccial services for these people is necessary so as not
to worsen disparities and to minimize the chances for

alienation among groups in and around the project area.
From the outset the RTG has viewed the situation and the

need in the 
same way as USOM and has taken steps to deal
 
-with the situation,
 

Aside from giving monetary compensation of $40/rai
fox inundated land, the main element of the RTG's program

for the area is the Public Welfare Department's Self-Help
Land Resettlement Project which was 
initiated in 1969 within
 an 111,482 rai area of Government owned forest preserve.
 

Development activities in the 
area ae complicated

by the way in which settlement proceeded. Most of the
farmers who had land inundated by the reservoir have chosen
to remain near their former homes even through many have not

been able to acquire adequate farmland in the area. Some
farmers joined the PWD project but remained on their original
land until the rising reservoir water levels forced them
off. Meanwhile PWD was building roads, clearing initial
plots of land and establishing other infrastructure in the
resettlement area, 
 Other farmers in the area, without

joining the PWD project, took advantage of the access to the
new area, cleared land and began farming on 
land intended
for Resettlement project participants. When project parti­cipants came into the resettlement villages, many found that
their land was already being farmed by others and PWD has
been able to allocate an average of only 11.5 rai to
 
Resettlement participants.
 

Reliable numbers are hard to come 
by, but in
addition to the 899 families legally participating in the
PWD's resettlement project there are several hundred other
families in the general area who had owned some 
land that
 was inundated by the reservoir or who moved in from else­where. According to the socio-economic survey conducted
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by Xaetsart University, the total number of families in
 
the whole area is 2,312. KU's survey disclosed that 9 out
 
ot the 50 tamilles interviewed in the 4 villages adjacent
 
to the Resettlement area said they were farming land within
 
the Resettlement area.
 

The Cabinet in early 1977 revalidated the purpose

and authority ot an interministerial committee formed under
 
the previous administration to resolve resettlement area
 
land encroachment issues. 
 Based on PWD and committee
 
decisions taken in April 1977 
cadastral and land utilization
 
surveys within the LNO resettlement area are currently being

completed to form a basis for informed judgments and resolu­
tion of land allocation. Survey results are to be reviewed
 
and a plan of action developed in the next meeting of the
 
committee which is scheduled for mid-May 1977.
 

However, there seems to be no easy solution to the
 
ptoblem PWD does not wish to take action that would punish

the illegal farmers (e.g. eviction) as they too are poor and
 
include people disadvantaged by the reservoir inundation.
 
PWD is currently considering the possibility of compensating

illegal farmers for the cost of land clearing if they will
 
relinquish the land to the rightful owners. 
 These rightful
 
owners would have to repay PWD for land clearing costs but
 
ovei an extended period of time. Given the importance of
 
resolving this issue the project will require as a convenant
 
to the loan agreement that the RTG continue with positive
 
measures which will reduce and eventually eliminate the
 
problems
 

Notwithstanding the above difficulties, PWD has
 
taken and is taking important steps to help farmers dis­
advantaged by the creation of the dam and reservoir. These
 
steps include the Resettlement Project itself, allocation
 
of land and the installation of infrastructure (roads,

schools, health centers, wells). RID is constructing an
 
irrigation system involving pumping, high level reservoir
 
storage, and canal distribution. At the present time
 
construction of Stage I of the irrigation system is complete

and installation of the pumps is proceeding. Stage I will
 
serve the majority of the settlers. With operations start
 
scheduled for mid-1977 supplemental irrigation will be
 
possible for the 1977 crop season. When all stages are
 
completed in 1978 the system will provide supplemental wet
 
season irrigation for 18000 rai and dry season irrigation
 
for 5,000 rai. Total cost of the system is estimated to
 
be $3,.0 million, with $1.85 million yet to be expended.
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PWD plans a pilot project to introduce new crops

and as a demonstration area for improved agricultural

practices. 
Fruit trees have already been Introduced with

PWD exter.sion workers providing technical advice and seed­
ings to the farmers. A handicraft center was established
 
in 1975 to introduce cottage industries and agriculture

related skills. 
 So far about 40 women have been trained in
 
cotton dying and weaving providing them an opportunity to
 
add about $40 per year to household income for part time,

work, 
PWD 1977 budget for the Lam Nam Oon Resettlement
 
Project is $142,000 including salaries, capital improve­
ment, maintenance, etc. 
 The initial actions in establishing

the pilot. project mentioned above is funded in 1977 at
 
$4,580.
 

Adams International which has already successfully

introduced tobacco growing in other PWD settlement projects,

began operations at Lam Nam Oon in both the downstream and
 
the resettlement areas.
 

The tisheries activities described elsewhere as an

element of the project will have their greatest direct
 
impact on Resettlement Area families who are located near
 
the reservoir shore,
 

The above is clear .:vidence of the RTG's real
 
concern for the welfare of upstream farmers- In addition
 
to all of the above, the RTG through PWD has asked that AID
 
participate in the introduction of modern serlculture
 
activities to the Lam Nam Oon Resettlement area with a

project modeled after the Sericulture Settlements Project;

AID Loan No. 493-T-018. Earlier,AID was asked to help with
 
support for a broadly based irrigated agricultural program.

However, based on an early review of the economics of the
 
irrigation works and a discouraging soils report which
 
recommended that deeper rooted crops be emphasized, AID
 
declined to consider these activities for funding. Noting,

however, our own emphasis on the need for helping the
 
displaced farmers, we proposed to participate with PWD in a
 
sericulture effort.
 

The Sericulture Sub-project for Lam Nam Oon will
 
follow exactly the design of the Sericulture Settlements
 
Project. Over a five year period, a total of 150 Lam Nam
 
Oon Resettlement farm families will be trained in the
 
culture of improved varieties of mulberry and hybrid

silkworms for producing high quality "warp" silk filament.
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Expected cash income from the project for each participating
 
farm family is about $233 annually before debt service.
 
Financial rate of return to the family is 22 7%.
 

Each year beginning in 1978, members of 30 farm
 
families (mostly women), will ba trained at the DOA
 

Sericulture Division training center at Sakon Nakhon since
 
space at the Surin training center will not be adequate.
 

The early stages cf each silkworm rearing cycle
 
are handled by the taimers on a cooperative basis in Central
 
Young Worm Rearing Houses one of which will be constructed
 
and equipped in 1978, another in 1980, and a third in 1982.
 
A central mulberry plantation will be established expanding
 
in size as the number of participants increase, Thirty
 
kilometers ot main and feeder roads will be upgraded to
 
ptovide all weather access. Each farm family will establish
 
its own mulberry planting 4 rai) and will construct its own
 
old Silkworm Rearing House for raising the silkworms through
 
the final stages of development and cocoon spinning. Drying
 
facilities f:.r the cocoons will be provided at the Chiang
 
Phin Settlement.
 

The several analyses presented in the Sericulture
 
Settlements Project Paper apply equally to the Lam Nam Oon
 
sub-project except of course to the extent that the production
 
increment from this sub-project could overtax existing
 
facilities or marKets, From cur experience to date it is
 
clear that the addition of this sub-prcject will present no
 
overwhelming administratLve burdens to PWD, DOA Sericulture
 
Division, or BAAC. They can readily handle the small
 
inzremental effort While we remain concerned about BAAC's
 
performance, we believe their pr,.blems are being identified
 
and worked on by the present BAAC management Mulberry
 
cuttings axe available In abundance from pruning on existing
 
plantations. Sericulture Division's expansion of facilities
 
for producing more silkworm eggs is proceeding and in
 
addition a private firm has established hybrid silkworm egg
 
production facilities in Thailand under an arrangement with
 
a Japanese firm- Prices from this facility are intermediate
 
between Sericulture Division's and imported eggs. With
 
regard to market, the total production from the Sericulture/
 
Settlements project is projected as only about 25% of the
 
domestic demand in 1980 so thts should present no problem,
 
Current prices for domestic warp yarn remain adequate and
 
our more detailed cost and price calculations done since
 
preparation of the Sericulture Settlements Project Paper
 
confirm the earlier projections.
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A'D luad6 will be used to reimburse PWD for
 
, 1'1,UiL116 Cfn the central mulberry plantation, central 
ui ,.,a te-%r&:g houses and equipment, larmer training


o x' I.,imt:t(,vement., AID wiil also reimbuise 5AAC for
 
Iudn6 inadit t; farmers for the costs of theix old worm rearing

nijues and equipment, mulberry plantation and initial supply

of silK worm eggs, BAAC will use its own funds for loans to
 
the cooperative. (This formulation is slightly different
 
irom the Sericulture-Settlements Loan and results in AID's
 
assuming a higher proportion of the credit requirements of
 
the sub-project,)
 

The RrG through PWD will provide and pay for

inain°rnance of central mulberry plantation and young worm
 
rearing houses, costs of accountant, extension workers and

supervisor including their training, vehicles, transportation

and other miscellaneous expenses. A detailed year-by-year

presentation of costs is given in Annex B.3.
 

The sub-project will be administered just as if
 
it were une of the settlements in the original Sericulture
 
Settlement Project. PWD is the responsible implementing
 
agency with help from the Sericulture Division of DOA,

Cooperative Development Division, BAAC, etc, 
 The flow of
 
AID funds also will be just as in the Sericulture/Settlements

Project Within USOM too, the project officer for the
 
Sericulture/Settlements Project will monitor progress on the
 
Lam Nem Oon ReseLtlement sub-project,
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!. .: he rtigabit 
area in- NO'rtheast Thailand
c&patb'., of b" r.
6 served b 
.-completed Irrigation systems
tda, ano tzr,ks tztaled Ji,000 raij 
with arother 940,000

Lu. t. bt: z-ed f'lom 
syatrm. still under cun.truction.
AlI-hc.U4 , A 
 ~32, COO ral within the cmpleted service area
W. Dein9 opp dng in i9"' nder supplemental iiigation intte we" season, IaLit~r c-.tivation of second croFs was light,W4Lh . Cr2 ; 60,.000 ril effectively pla&:ed under drya c, aq: :..;u tu:ei/. Subsequently, in 1976 theIBRT7 rtzpc tt.d 2 /' n ly 
20% of the Lam Pao area and 30% of the
Nam Pzrg 6La 
as being under dry season cultivation, For
]97" 1SRD 
.di:ts dry seaor. utilization of 
irrigable areas
or. the LaIu. I-a-, 
 Nam Pong and Lam Phra Plerr-q at a somewhat
li'uru,"9jfje: 56% d-.erage for all three, but 
.tiil far
bei,.,w the p ,te: Lta': 
 of the 5ystems.
 

Fdzmeu reluct.r-= t-, er.ge in dry seaeon irrigatedaglicultuie is 
due to a number of reasons; e.g lack of
e.iadble water supply; high cost oi 
 -inputs with respect to
p~zcduct pxice; 
lack of the technclogical competence required
in irL .gate. ayicul:r.ure, 
.,oupled with inadequate extension
E.:v2.ces tL. provide the needed training; etc. 
 This degree
t nzr-utiization ct 
available irrigatiun c±pzbility
<compounded by delaya 
both in completion of the physical
IL i.g:y ior. systems as well 
as in the Cr.-fiLri developmentaspect. ot irrigated agrIculture demands stiong and effective
 
remedi mesules.
 

Acc,.tC.r.y, 
flca 

tnis projezt Is desi~red to demonstrate
tte ber.&rits ot 
heavy capital investment to provide for
irrigeted agriculture 
can be more effeetively and quickly
zea3ized Dy the Tnai falmer, his community and the economy
at large, 
 To bring this about the project focuses on a
number of key activities: 
 effective RTG organization and
ptoject management, 
a strong community and village family
support t-., and identification with the project, 
irrigation
6ystems ope..atirg with good water management and control,
and farmer-
 traerned a:nd suc.essfully engaged in irrigated
3L IL'ULA t rdA~ot.L:I' 

*' ~~.i'~n~r19"; rtrafii Re--,t- zo 7rrigation ? -cqram Review. 
2/ ,L ac." Ar 

http:AlI-hc.U4
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None of these elements of the project introduce a new
concept cr impose inappropriate levels of technology. What
is introduced, though, is a meaningful integration and
coordination among the RTG departments responsible for the
various project activities.
 

Construction Schedule
 
Construction of the main canals and laterals, originally
scheduled for completion in 1977, was rescheduled in 1976
on the basis of the Design Team's recommendations, with a
target completion date of 1981. 
 During 1976 construction
targets were met and it appears reasonably certain that the
1977 incremental construction targets will be met.
construction performance stems primarily from earlier release
 

Improved
 
of budgeted funds for use by contractor and force account.
Other contributing factors include more timely provision of
engineering and design plans in advance of start of season
constrdction work, and adequate field supervision.
expected to continue. This is
The target construction increments
for 1977 through 1981 are shown in Annex D Output No. 1 and
further detailed in Annex B.6. for pilot project and land
improvement areas.
 

Land improvement construction 
(pilot project, ditches
and dikes and land consolidation areas) has also been ze­scheduled in accordance with the Design Team recommendations
in order to have the irrigation system and on-farm construc­tion proceed in a balanced manner. 
The land consolidation
area has, however, been reduced from that recommended by the
Design Team based on the rationale presented below in Land
Improvements.
 

Supervision of construction and quality control on
force account work has improved but still is 
a major concern
for RID in meeting a tight construction schedule. 
The
project provides for improved supervisory capability among
the Thai by means of a technical advisory services contract
and retention of consultants (Annex B.10.). 
 The construction
management plans, as elsewhere described, will be prepared
by RID and consultant team and will provide for close
monitoring of construction progress. 
At the present time
all land consolidation work is done under contract and all
ditches and dikes construction is by force account,
Construction of main canals and laterals is approximately
two-thirds force account and one-third contract. 
Force
account construction delays beyond a pre-determined amount
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S .
 YrQr.aycme:.t authorities tc
conlt-ra t construction work, increase the amount of
a construction schedule control
leatuir, recommended by the Design leam..
 

U! E2 .in Ma~ntene 
The Design Team has identif-ed and emphasized improved
practices and efficiencies in O&M of the irrigation system
as critical 
tc raaliZatjon of project objectives, and has
stressed the need for adequate RTG budgetary support for
this purpose. 
Annex B.4., pruvides the cost detail for
s}stem O&M 7
T±l/ra:


(Oi5/raij and for the farmers' contribution
It is anticipated that RID will request budget
ai~ouation fLr 
tne required KO' per rai and that WUA's will
be 
effective i±xubtaining uhe neccssary personnel funds and
lat;cr contributions to underwite the remaining charges.
Th>i f£zcuses the need as provided under the project and
described in Part 2.B, fox 
ar. effective RID action in
creating the WUA's and the ccmpan'on effort by CDD to
eicourage community and social pressures for providing
nrcessary self--help measures 
among the water users 
to main­tain the 
 n-faxm systems,
 

National POlicies and 
implementation directives to
etrect impoved irrigation O&M practices ccuntrywide may
w-.1 result trom tte major cganZ
to be undertaken fur RID, 
and management study
as des.rbed in Part 4 A
na:: e ,mmediate O&M needs of For thethe LNO the project will providethe 3-year services of an 
O&M engineer and seniox
Thai (Annex B.10) counterpart
to 
:ncrta-e system O&M efficiencies and
thus establish the base fcr 
a rel:able water supply program.
 

As ncted by 
the Design Team. adequate O&M equipment is
:s~ntial to the succe, 
 of the project 
 The Team specified
06M dtal-u~e equipment, Stressed the need for early delivery
and the satting of realistic yearly targets in machine use
etfi:iency 
 Accordingly 
the project is providing for
adequate O&M equipment, with the list amended in
with ECI's accordance
latest recomrendation 
(Annex B.5.-
 and RID will
take procurement pre-implementatlon actions to expedite
delivery (Part 4,B). 
 To minimmize unscheduled equipment
downtime and realize target machine eff~ciencies equipment
procurement will 
include a 25% 
component for
and the maragement plan will 
spate parts
 

measures such include operatiorhl control
as preventive .rrntenance,
tory control, spare parts inven­etc 

control 

For improved budgetary forecasting and
and to better 
support funding requests for O&M,
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equipment replacement, spare pa-ts, etc., 
it is expected
that RID ill improve the cost recounting system presently
in effect
 

At the present time within the LNO area the RTG Highway
Department is charged with construction and maintenance of
major roads and ARD for the secondary, laterite-surfaced
roads 
 As with other previously completed irrigation projects
it is expected that maintenance of the RID-constructed LNO
system roads which tie in to the existing district road
network will be done by the HIghway Department and/or ARD.
 

System Improvements
 

The LNO Design Team recommended that evaluation and
redesign of the system be done on an 
urgent basis 
so that
new construction work could incorporate an 
increased carry­ing capacity in thcse parts of the system considered
underdesigned. 
 However, based on 
a subsequent and more
exhaustive analysis (ECI/RID January 1977 report) involving
less land consolidation and a different cropping pattern
than that anticipated by the Team, extensive improvements
will likely not be needed. Some improvements may be
necessary in limited areas and w-11 
be done on the basis of
observing results after operating the system. 
 If some
improvements do prove necessary, there is sufficient
freeboard with the present design to enable the lining to be
extended upward and thus increase the canal capacity. A
contingency fund of $200,000 has been provided in the project
costs for this purpose (Annex B,3, Page 1).
 

Land Improvements
 

The recommendation of the Design Team to proceed with
land consolidation on 61,000 ral and on a rice-rice crop
schedule limited dry season water availability to only the
consolidated area. 
Rice demands much more water than do
upland crops. 
 Thus, with the subsequent decision to reduce
the consolidated area and with agrilime found feasible for
correcting acidic LNO soils upland cropping is viable and
dry season water supply can be supplied for all LNO farmers,
according to ECI's latest report 
 The amount of cutting
necessary to level the comparatively severe slope areas of
the LNO for land consolidation has been a prcblem, particu­larly in regard to loss of topsoil and decreased fertility
in the shallow soils. 
Based on results observed to date
from construction of pilot project No, 1, a land consoli­dation test area, land improvements must be carefully
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V'%I t , [oiL,1.. N '0 .ct 1o' o thC More level areas 
Aa1Pu) and imining land cutting; i.e. use of


?,.. ter .i.9 -.o,,hniqUeS Lessons learned on the feasible
 
e'. cnic and tehnical lrm..t ot consolidation as determined
 
t:cm the oeiat.ona: reseai-ch programs (Annex B.11.)
aotiated in piiot project No 
 1 will be further refined as

pilot project N- 3 is developed, The best results of both
 
experiments wl be applied to the subsequent larger scale

development ct 
26,000 rai in the selected land consolidation
 
areas (Annex B.2 a.)..
 

Ori farm e will not present a problem, according

to ECI's latest report, partioularly with land levelling

confined to areas of lesser slope. Maintenance of embank­
ments to prevent erosion will; however, continue to be
 
stressed to prevent silting of the canals, underrcutting of
 
slabs, etc-


The redu,.tion in area of land consolidation to 26,000

rai from the originally planned 61,000 rai is a technically

scund decision since it is directed to areas having better
 
water comand, reduoes the severity of land cutting for the
 
xequired land levelling and provides for a more equitable.

sharing of available dry season water among all the LNO
 
farmers, 
 There has been concern expressed that consolidation
 
will be eftected only cn areas of hLghest economic return
 
and that families within the consolidated area will be
 
granted preftrent.al land titling This is not so. As
 
explained elsewhere in this paper, and shown in Annex B.2.a,

the 26,000 zal of consolidated land has been selected on the
 
basis of its mure level topography, amcng other criteria,

and contains areas of poorer soils as well 
as the better
 
soils, Pilot project No I was deliberately located to also
 
include poorer soils so that results based on 
soils suitabi­
lity could be directly applicable to the larger consolidated
 
areas.
 

Based on the DAE survey 72% ot LNO households own all
 
their land and another 26% own most, insecurity of tenure
 
is not presently an issue nor is it expected to be under the
 
land consolidaticn program- The Land Consolidation Act does
 
not provide preferential treatmernt on land titling. Present
 
LNO titles are mostly Nor Saw 31/ and most 
such title holders
 
will be eligible for full title when the RTG Land Department

completes cadastral work in Sakon Nakhon.
 

l' 	A land title deed issued by the Land Department which legalizes land
 
ownership to the holder.
 

http:preftrent.al
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Soil Conditions
 

Scil distribution by land class and soils suitability
is shown 
in Annexes B.2,a and B.2.c and soil distribution by
acidity range is shown in Annex B.2..L, 
 All data is derived
from RID Land Classification Report dated December, 1973.
Soil analyses for 
the 1973 ECT report were based on
conducted by RID of tests
the samplings from approximately 1,800
test borings thrcughout the LNO area 
 ECI concludes that
the LNO soils are typical of 
those found throughout Northeast

Thailand,
 

On the basis of data examined by them the Design Team
concluded that about 50% 
of the project area soils were in
the pH range of 4.5 
- 4.9, 
an acidic level tolerant of rice
production but not of most upland crops. 
 On this basis and
in the absence of agrilime to amend the acid soils the Team
recommended a rice-rice regime. 
 Subsequently, ECI thoroughly
reviewed the soils analyses data contained in the 
1973
report and determined that acidic conditions were much more
moderate, calculating that about 90% 
of the area was in the
pH range of 5.0 and above, with about 40%
ECI's pH data was above pH 5.5,
separately checked and confirmed by RID
and DLD and the results are considered accurate,
 

The reason for the significant discrepancy between this
and the Design Team analysis lies in the fact that the Team
was provided pH data from ECI's 1973 report which had been
used by ECI in estimating liming requirements for the project
area. 
 This data 
was based on 82 pit samplings and the number
and location of the pits, although apparently adequate for
data on the liming requirement, were not representative of
total 
areas of soil throughout the project area. 
On the
other hand, the pH information developed by ECI and RTG
subsequent to the Team's departure was based on exhaustive
analyses of the approximately 1,800 project area Eoil
samplings as recorded in the 1973 report. 
 Thus, the number
and location of the latter provide a much more representative
base for determining pH ranges throughout the project area.
 
Adequate amounts of agrilime are available within a
reasonable distance of LNO and are economically priced,
based on a survey by the Mineral Resources Department and
the preliminary analysis of Mr. Sorenson. 
 Independent
observations by other qualified persons corraborate these
findings. 
 On this basis it is feasible to correct
large areas of the moderately acid LNO soils with
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agtLAIme and prcdoce profitable yields of irrigated upland
-'opp in tha dry season. The schedule of agrilime demand
for the racommended cropping plan (Annex B.7,a) is shown in
 
Table 1, below 

Water Control and Management
 

Water supply and demand estimates for project irrigation
purposes as well as the results of the computeriied studies
 on LNO reservoir operation and water balances are included

in the ECT/RID report of January 1977. Calibration of
iegulators, as recoutended by the Design Team, is an action
prerquisite to start of operations of the water management
plan, is relatively simple, and will be done by RID. 
The
basls for calculations used in determining available water
from recorded streamflows and precipitation balanced against
system losses and crop use are similar to those used and
accepted for the ADB and IBRD irrigation projects in
 
Northeast Thailand.
 

Streamflow data is based on actual records maintained
at the damsite for the period 1961-71 and effective rainfall
probabilities are calculated on the basis of 50% chance of
occurrence, as given in the ECT Land Classification Report

of 1973. Crop water requirements are provided for six
different crop plans, including the water required for land
preparation for crops. 
 However, calculations were not
carried 
to the point of detailing water requirements for
 nursery establishment, nor for upstream resettlement
requirements, since these are small, about 1% of total

project water requirement for each.
 

Water balance calculations include the deep percolation
rates presented in the 1973 ECI Land Classification Report
and are predicated on minimal water losses; 
i.e. a 90%
efficiency in concrete lined canals and field irrigation
efficiencies ranging from 80% for rice down to 60% for
upland crops. 
The 1977 ECI report states these efficiency
levels can be attained with a well planned, competently
staffed and supervised O&M and water management programs.
Measures taken to realize these efficiencies will include
innovative water conservation and cultural practices, ie.,
dike heights will be increased and maintained so as to
impound a maximum of precipitation during August and
September to carry the crops through to harvest and minimize
reservoir water demand; nursery establishment will be done
in advance of first rains and be started as early as April
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each yeal" 4 lirm starting and termination schedule for
water deliveries will be maintained in the dry season for
 
upland cLOp irrigation on rotational basis, and cultivation
 
of the lccat varieties of rice with their lengthy growth

cycle (150 days) and high water demand will be replaced by

short cycle (120 days) low water demand HYV's.
 

To maximize dry season irrigable area the water balance

established for the project anticipates occasional irrigation

shortages. It is reasonable to believe such shortages will
 
be acceptable since the streamflows at the LNO are histori­
cally extremely variable and farmers have been exposed to

rather severe restrictions in dry season cultivation. The

1977 ECI report identifies the levels of irrigation shortage

used as 
a design criteria in arriving at the recommended
 
water balance. 
 Such shortages do not constitute a cultiva­
tion risk to the farmer since under a good water management

program and use of a computerized reservoir operation plan

such shortages are known in advance of the planting period

and previously agreed distributive arrangements will be
 
obaerved.
 

Drainage of the irrigable areas, particularly for

upland crops, is a critical aspect of good water control and
 
management. Irrigation provides the moisture necessary for

plant growth but drainage creates aeration for the root zone

by removing excess water. Inducing the farmer to give up

presently-prcductive land for construction of drain ditches

is a very difficult problem in irrigation projects around the

world, For the LNO, drainage construction is not scheduled
 
to start until 1978 after an initial period of educating

the farmex to the long range advantages of this part of the
 
system. Demonstration drainage has already been provided

in parts of the LNO and it is expected that acceptance will
 
be forthcoming. The operational research programs to be

installed in the pilot project areas will also demonstrate
 
drainage as a necessary part of the on-farm water distribu­
tion program. Because of inadequacy of present data the

pilot project program will focus a particular effort on
 
determining adequate and acceptable minimums in design of
 
the drainage systems.
 

Cropping Pattern
 

The project crop plan and crop calendar (Annex B.7), a

balance between rice and other crops, is that recommended in
the ECI report. It represents a major shift from the rice­
rice pattern recommended by the Design Team, a shift made
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posaible -)y the findings that agrillme supply is available
and economically feasible.. 
As a result about 50,000 rai
tIable 
I) of acidic soils will be corrected with agrilime
appliuatlon enabling both wet and dry 
season production of
truits/vegetable6, peanuts and other upland crops.
 

With regard to cultivation of rice, existing practice
is limited almost totally to wet season production of
glutinous, of which about 30% 
is sold and the balance used
for household consumption. 
Under the project an effort will
be made to reduce glutinous production to consumption level
and replace it with the more 
profitable less water demanding
HYV non-glutinous varieties. 
 Several hundred rai of demon­stration farm plots in the LNO are already producing to this
pattern and the practice is increasing. 
Double cropping of
rice imposes new problems such as increased labor demand and
a short period between harvesting and nursery establishment
for the next crop. Testing is underway and will be expanded
in the pilot area research projects for needed technological
improvements to reduce such problems. 
For instance, row­seeded rice has the potential for increasing yields and
eliminating the need for seedbed preparation and trans­planting--this and similar cultural improvements will be
pursued in the research program.
 

The increased yields of rice which will be realized
trom irrigation, land improvements and agricultural techno­logy are bdsed on the yield levels determined by the Design
Team. These yields are included in Annex B.8.
 

Non-rice crop production is principally perennial
fruits; year round cultivation of vegetables; wet 
season
cultivation of cotton and jute, and dry 
season cultivation
of tobacco, peanuts and several other upland crops. 
All
these are presently grown in the LNO and throughout
Northeast Thailand, but on a limited scale, 
 The IBRD report
also identifies these as the upland crops presently best
suited for production in Northeast Thailand.
expansion of these crops 
A significant
 

as planned for the LNO requires
in-depth provision of applied and adaptive research;
extension service and farmer training; 
and a complete
package of agricultural support assistance--the project
plans to provide this full spectrum of support.
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Based on experience to date in the Northeast and the
LNO Itself farmer response to introduction of alternative
cash cropping is expected to be positive and is discussed at
length in Part 3.C. Social Analysis.. Examples of such
positive acceptance include cassava and kenaf, crops intro­duced in recent years to the Northeast, where production
expansion has been dramatic. 
Further, tobacco has been
successfully demonstrated this past year in the LNO area by
Adams International, has received enthusiatic response and
is expected to expand rapidly throughout the project area.
Over the past 2 years Adams has successfully introduced
tobacco production to 15,000 farm families in the Northeast.
 

Cropping intensity based on the ECI cropping pattern is
146%. 
 Family labor and hired labor availability will
probably be the limiting factor for each household in
achieving the maximum economic return from diversified
double-cropping. Accordingly, a typical farm production
model based on high value crops and on a crop calendar which
spreads labor demand as 
unifc.'mly as possible throughout the
year can be expected to give priority, after subsistence
rice production, to cultivation of vegetables/fruits,

tobacco and peanut crops.
 

Agricultural Supporting Services
 

Agricultural research and extension services, extension
training and comprehensive agricultural support to all
farmers throughout the LNO will be provided principally

through the DOA and DOAE. 
 The research and extension pro­grams will be jointly designed by both Departments and plans
will be submitted to USOM for consideration and approval
prior to signing of the LNO loan agreement. Activity plans
and budgets prepared and submitted to date by RTG Departments
clearly identify adequate cadre, facilities and funds over
the 5-year life of project to make it technically feasible
to achieve the shift to double cropping on the basis of the
 crop plan recommended.
 

Crop production inputs, extension advisory services,
farmer training, credit, marketing outlets, and other 4gri­cultural needs are to be provided in an 
integrated "pack ge"
program to be coordinated and administered during the ini ial
project period by DOAE through their model farm village
program, and subsequently by MOF to farmers throughout the
 
LNO area.
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OtgAnizatic, of 
tdrmers 1Y,

d 

3 steps , or phases, as
ildl e I&OwhVIte it-, thisWhe e! y -AY0VI 
po. ides a mechanism';-. ntor mak T. 

. qioul. thi lltktional s:e.'iaLtle 
j lvs by occupa­under CDD and then tit1cially organizetl 'seles as 
FA's and eventually Coops,
MOAC. as sponsored by the
The program is crganized from the bottom up and is
expanded and formalized as 
the membership of occupational
groups perceive the advantages of legal associations and are
prepared to assure necessary management and financial
responsibilities to make them viable.
 

Downstzeam Activiaties
 

A number of supporting activities by various RTG public
and private sector agencies are provided under this project,
as de.cribed ir,Part 2.B, at 
a funded level for each as
shown in Annex B.3, 
 Activity plans and budget details have
already been submitted to USOM by each agency,
of On the basis
this evidence and a famil.arity with the capabilities of
these agencies in performing satisfactorily on similar
act.,v'ties in 
the Northeast and elsewhere :n Thailand we
beliee these activities to be soundl 
 based and feasible.
 

Environmental Impact
 

Annex (' p resents the Jo int 11SOM/RT( Mitionallonrd Na EnvironmentnconclIu ions on lthe envirolnmentalIn impact of theaddition, in aereptin, the project, project.. 
Comni ittoe stipulate(d that 

the Asia Project Advisory
a complete Initial EnvironmentalExamination he completed on this project. 

Summary - Technical Soundness
 

On the basis of the above analysis, we conclude that
the technical design of the project is reasonable, cost
estimates are reasonably tirm, and adequate project planning

has taken place.
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TABLE I -

Year Rai Treated 

Ist 10,000 

2nd 20,000 

3rd 20,000 

10,000 

4th 20,000 

5th 20,000 

Agrilime Demand Projection
 

Rate of Application 
 M. Tons
 

350 Kg. 
 3,500
 

350 Kg. 
 7,000
 

350 Kg. 
 7,000
 

200 Kg. 
 2,000
 

200 Kg. 
 4,000
 

200 Kg. 
 4,000
 

TOTAL: 
 27,500 M.T.
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FART 3,. PrcJeut Analyses 

B. Financial Analysis and Plan
 

1o Financial Plan
 

Table 2 displays the distribution of project costs
for different activities by funding source 
(U.S. and RTG)
and category (foreign exchange and local currency) and by
project inputs and outputs, AID funds will pay less than
11% 
of the total costs and RTG budget funds will pay the
remainder. 
There is an underlying rationale for the split
between the RTG and AID for each component. First, the
responsibility for major irrigation construction is consi­dered to be the PRTG's, 
 USOM was asked to finance the
purchase of new equipment needs for the project but agreed
to consider only items which,alth.ough usable in the early
years for construction, are also usable later for operation
and maintenance. After reviewing a list of items totalling
$2,186,500 prepared by RID and endorsed by ECI 
(see Annex
B.5.), 
we decided that AID would finance items totalling
only 75% of the estimated equipment cost, leaving the RTG to
finance the remaining 25% including such items as vehicles,
bicycles, motor-cycles and communications equipment. 
 Theeqllpment cost estimates are based on July 1976 costs,indexed 8% anto estimated July 1977 price level. 

For the foreign consultants a similar 75%-250was de'cidd on wit.h splitthe RTG's !%. being paid in local currency,p'imt'i ly to cover, locat logistics costs. Ten percent.a!l lowanco is 
included for escalation and contingency. 

AID's disbursement of dollars for the above itemswiJ I Follow usual letter of' commitment/letter of credit
 
[POO('dureS. 

AID will finance 50% of the 
costs the various RTG
agency downstream activities, except for three items 
to
which USOM attaches special importance, and therefore will
finance completely: The construction of the Project
Administration Center, extra costs involved with having a
Project Field Director, and the marketing survey.
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Where AID is financing these local currency costs,
j~n.:,4­ 1wl be made on a reimbursement basis for actual
expe-3rIv,-es, except in the case of the Project Administra­iive Cei.ter for which FAR procedures will.be used.
Sei.ultuie activities, payment wi.l. 
For
 

be made on the same
td ..s as the Sericulture/Settlements Project, ie. 
FAR on
some it.enit and actual cost reimbursement for the others.
 

The Ministry of Finance is the RTG agency
authorized to enter into external loan agreements on behalf
of the Government. 
However, several agencies will implement
va-rous elements of the project and will use AID funds in
d ing so, as indicated in Annex B.3, 
 By Project Implementation
Lett-er (TL)'issued 
after the Loan Agreement, USOM and the
Ministry cf Finance will record the specific amounts from
the AID loan authorized for expenditure by each of the
implementing agencies. 
 In meeting the usual conditions
precedent of the loan, the Ministry of Finance will designate
reprebentatives from each agency authorized to request AID
loan funds within the agreed limits for each agency, When
conditions precedent have been met, USOM will issue PIL's
with accompanying PPIA or PIPA's to earmark funds for the
various agencies. This approach is simple, will preclude
commingling of 
funds, and will facilitate project imple­mentation by making funds directly available to the agencies
responsible for implementation
 

All of the costs are derived from fizrm lans and
detailed itemized cost estimates. Backup calculations not
included in this PP or its annexes are in USOM files and
have beer. reviewed and found reasonable. In the oase of
costs for irrigation facilities (O&M as well as 
construction),
cost estimates have also been reviewed by ECI and endorsed
 
by them.
 

Each of the organizations participating in the
project is including provisions for project activities in
its budget request for Fiscal Year 1978 which begins on
October 1, 1977. Prior experience with budgetary alloca­tions to these organizations has been good and the amounts
required for their project activities are only a small part
of their total budgets. 
The largest single budget require­ment for 
this project is RID's which in the year of greatest
requirement will be about 4% of its tora 
 current annual
budget, 
This is not large and it should be noted also that
the IBRD Irrigation Program Review Report dated December
1976 concluded that continuation of its annual budget at
 



,'~pr~ximnt~y curient levels wcuId Le 
sufficient to finAnceit, c.prAti,)n and implementation o1 ptojects over the text
15 years. 
 Also the RTG agen.-'ies rep)sLible fot allocating

funds hl.st ricaily have beer, rtsponsive to the budgetary
needs of pro3ects in which foreign assistance donors
 
participate.
 

After considering all of the above, USON concludes
that financial plans for the project are firm, complete and
adequate and that funds for completion are reasonably

assured.
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2. FianClal Impact on Individua Farmers
 

Finanzial impact is 
analyzed for two "representative"
farmer situaticns. 
 The strting p int tor both cases is
chosen to be at about the median of data from the Socio-
Economic Survey., 
Both farmers are assumed to have 20 rai of
land which will be irrigated by the project. 
 In one case
the farmers land is all in the consolidated area (Table 3)
in the other case, it is in the extensive, ditches and dikes
(D/D), area (Tabl 
4).
 

The farmers are assumed to have similar economic
status at the beginning and both are projected not to
increase income from agricultural activities other than
raising crops within the project area.. 
Farmgate prices for
rice--not shadow prices-.-are used in the calculations. Off­farm employment is projected to dezr-ase to zero as 
the farm
increasingly demands more and mcre 
of the family's time.
Both farmers gradually reach the ultimate average production
for their respective types of 
land in five years. However,
the projections assume that 
ncreased prcduction lags
increased inputs somewhat because the ccnsolidation farmer
must overcome problems of soil 
disturbance and both farmers
must go through a learning phase in adopting new practices.,
The cumulative effect of forgcne income and incieased cost
of inputs is quite severe in the case of the consolidated
area farmer, and highlights the importance of demonstrations
and the model farmer approach Average Northeast farmers
would probably be restive and slow to adopt required new
practices given the initial period ot 
forgone income. But
having seen the longer range benefits on demonstraticn
farms, these farmers can be expected to respond energetically.
Model farmers will more readily accommcdate the apparent
risks because of their position Ir the community and because
extension workers will be able to concentrate their efforts
and encouragement on 
them. These considerations are
discussed at 
some greater length :n Part, 3.C.. Social Analysis,
 

In the long run the farmers stand to benefit
handsomely if they seize the opportunity the project affords
them. 
If the farmers are not required to pay for land
improvement, the financial rates of ret,.rn 
are very high
(92% for the consolidated area, 285% for D/D) 
 No great
significance should be attached to the magnitude of these
IRR's nor the difference between them as 
the only investment
is forgone income for the first year or two and the amount
forgone is relatively small fcr the D/D farmer,
 



Charging the farmers for land improvement costs

still gives lucrative financial 
rates of return: 22.6%
For the consolidated area, 42.9% for D/D. 
 At charges of
$1 fl,/r:ii for consolidation and $50/rai for D/D, the farmers
would earisily be able to handle the annual payments of $270
 
and $117 evrsprectively for 
20 year loans at 10% interest.

The. only caveat here is that interest-free grace periods 
 or4 yvar.. for the consolidated area farmer and 3 years for the
1)/D area farmer would be wise. 

The Thai Government has legislation which allows

It. t.o charge for land improvements like those planned for

Lhis project. 
There has been to date little progress made
Ln actually initiating such a program. Now, however, the

Thai Government is pledged to begin an active program to
 
recover such costs in projects all 
over the country.

Therefore, the authorization for this project includies 
a
covenant pled.ying the Thai Government to develop within
 

y
year'.* of Project Agreement signature a program for recover­
i-', from the betnef-iciaries a significant portion of theinv ,:.in(. (cost,; in project Oevelopment, particularly costs
relited t.o land improvement. 
 This was believed necessary in
ord r to reduce the amount of governmental subsidy to 
the

project, and thus enhance the Government's ability to finance a program of replication of successful project activities. 
It was also believed that it is important for the benefitting

farmers to pay for improvements on 
their land to increase

their involvement in project 
success. Finally, it was
Judged that because of the anticipated high returns, aprograri of cost 
recovery would not represent a heavy burden
 on individual farmers. The Thai Government is also pledged
t;o developing an evaluation program for this cost recovery 
(, I o r t,. 



Financial Impact - Consolidated Area Farmer 

Year 
 o 	 1 
 2 3 

A. 	 Off Farm Income 260 225 175 
 125 


B.-	 dross Value of Farm
 
Produce 
 412 410 
 610 1,110 


C. 	 Cost of Inputs 
 50 150 250 350 


D. 	 Net value of Farm
 
Produce 1/ 
 362 260 
 360 760 


E. 	 Total Income A+D .1/ 622 885
485 535 


F. 	 Total Income tithout
 
Project 
 622 653 
 686 720 


G. 	 Benefit stream without
 
having to pay capital cost 
 -168 -151 +165 


H. 	 Benefit stream if $115/rai

paid for development 
 -2,468 -151 +165 


1. 	 Annual payment on loan of
 
$2,300, 4 year grace
 
period v/o interest,
 
repayment, period 20 years
v/Interest at 10% 
 _-270.16 


1/ Includes subsistence
 

(us $)
 
_ 

50 


1,610 


500 


1,110 


1,160 


756 


+404 


+404 


_
 

-

2,360
 

620
 

1,740
 

1,740
 

794:­

+946 etc.
 

(IRA 92Z)
 

+946 etc.
 
(IU 22.62) 

etc.
 



Table4 
Financial Impact - Ditches & Dikes Area Farmer(Baht) 

A. 
-Year 

Off Farm Income 
_ 

260 
.1 
225 

2 
175 

3 
125 50 -

B. 

C. 

Grose value of FarmProduce 

Cost of Inputs 

412 

50 

510 

150 

860 

250 

1,360 

350 

1,710 

400 

1,994 

460 
D. 

R. 

•Net value of farm 
crops 1/ 

Total Income A&D 1/ 

362 

622 

360 

585 

610 

785 

1,010 

1,135 

1,310 

1,360 

1,534 

1,534 

F. Total Income WithoutProject 622 654 686 720 756 794 
G. 

H. 

Benefit Stream without 
having to pay capital 

•ost-69 

Benefit streamif$50/rai paid for 

developmen't' 
-1,069 

+99 

+99 

+41k 

•:, 

+415 

+6041 

+604 

+790 etc. 
(IM 2852) 

+790 etc. 

c 

I. Annual payment on loan of $1,000,.­
3 year grace period v/o interest, 
repayment period 20 years v/Interest at 101 

117.46 

(In 42.91) 

117.46 etc. 

j_/ includes subsistenbe 



['ART 3. Froject Analyses
 

C. Social Analysis
 

In the design and projected implementation of the Lam

Nam Oon Project, relevant socio-cultural issues have been
 
analyzed and addressed,
 

Target Population
 

The project activities are aimed immediately at two
 
target populations: farmer residents of the downstream
 
irrigation area, and settlers in the Public Welfare

Department's upstream settlement area on the west bank of
 
the Lam Nam Oon reservoir.
 

In the downstream area, the target population is 9,891

farm families (70,462 Forsons) who reside on, and farm,

plots within the area.. These families llve in 12 Tambons
 
comprising 85 villages. 
 There are, in addition, 2,420 non­
farm families (17,812 persons) living in townships within
 
the project area. Each Tambon is presently assigned a

community development worker and each except one has a
 
second class health center. There are 186 public primary

and 4 secondary schools located within the 3 Amphoes of
 
which the project area is a part, (The 3 Amphoes take in 31

Tambons including the 12 Tambons of the project area.) 
 An

agricultural cooperative operates within each Amphoe; 
there
 
are also several farmers associations including at least one

Water Users Association. The downstream prcject area
 
contains 330 kilometers of secondary roads and 79 kilometers
 
of feeder roads. These data were collected from local
 
government offices in the project area in June 1976 by the
 
USOM assistant project officer.
 

A Socio-Economic Survey of the downstream area was

conducted in February of 1976 by the Division of Agricultural

Economics, MOAC. For the survey, financed by AID, 329
 
families were interviewed. The report of the survey gives a

good deal of detailed and specific data on farmers' agri­
cultural activities, economic situation, consumption patterns,

attitudes, etc. Tie information is proving valuable in

project design aned will be extremely important later as

baseline data for project evaluation and impact measurement.
 
Overall, the survey data give a picture of farmers in the

Lam Nam Oon area that agrees closely with what is known of
 
Northeast farmers generally.
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Education level 
is lcw.. Most 
(80%) of the heads of
households completed only 4th grade; 17% had less education
and only 3% had more,.
 

Farming is the only occupation of 35%
members aged 15-60 years; 
of the family


6% have other primary occupations
and 53% both farm and perform cther work, 
Most of the other
work is non-agrjcultural. 
Students account for 5% and
unemployed account for only 1%.
 

Table A provides some 
idea of the distribution of
income stratitied by size of land holding. 
 The table also
compares average data for the downstream project area and
the settlement area with estimates for the Northeast rural
sectcr generally, 
Within Thailand the Northeast region is
very disadvantaged as evidenced by the following estimates
of regional GDP/capita in 1976 as 
reported in the RTG
Fourth Five-Year Plan:
 

Bangkok Metropolis 
 Central Provinces Northeast 
 North South
 
$600 
 $297 
 $76 $141 $201 

In comparing project downstream farmers with the rest
of the Northeast, note the higher off-farm cash income
earnings. 
We believe this is attributable to employment
stemming directly from RID construction work on project
irrigation facilities, a temporary phenomenon,. 
 The farmers
have secure tenure 

90% 

(ibe. land right Nor Saw 3 cr better) on
of the area. Area rented accounts for 6t and "freely
used" 4%. 
 Only 1 % of the farmers do not 
own land.
 

Farmers devote 76% of their land to paddy, and 11% 
to
upland, fruit, and vegetable crops,. 
Woodland accounts for
8% of 
land held while 3% is home site and 2% Idle.
cropped area is about 27 rai not 
Thus
 

counting double cropping

which is minimal.
 

All of the farmers produce glutinous rice, with the
native variety being more popular than the slightly higher
yielding Neau San Pa Tong hybrid. 
Only 5% of the farmers
grow any non-glutinous rice at all. 
About 58% 
of the rice
grown is consumed or given away to relatives, monks, etc.
The remainder is used for seed, feed, to pay laborers, for
rent and for sale.
 



Z IN GROUP 

RANGE OF LAND IOLDING
 
(RAI) 


AVERAGE LAND HOLDING 
( I) 


AVERAGE FAMILY SIZE
 
(PERSONS) 

AVERAGE NET CASH FARM INCOME ($) 

AVERAGE NET CASH OFF-FARM INCOME ($) 


AVERAGE TOTAL CASH INCOME ($) 

AVERAGE INCOME IN KIND (CONSUMPTION)
 

($) 

AVERAGE TOTAL INCOME ($) 

AVERAGE CASH SPENT ON CONSUMPTION ($) 

TARGET GROUP CHARACTERISTICS 
 Table A
 

FARM FAMILY BASES
 

simH ..E. 
PROJECT DOWNSTREAM AREA.1/ AREA1 EURAL
 

38.2. 
2.8 17.9 20.4. lOOZ 

0-6 6-15 15-30 30-45 45-60 60+
 

4.5 10.0 21.9 35.6 50 85 30.8 15.3 301/
 

- - - - - - 6.6 6.6 7.0311
 

18 53 65 
 160 252 332 126 62 172Y
 

139 227 264 221 326 355 260 165 204-1
 

157 280 329 
 381 578 687 386 .227 376Y
 

67 154 23, 272 284 320 236 151 2504/
 

224 434-
 562 653 862 1007 622 378 6265J
 

73 214 283 304 510 450 312 330
 

__/ Report on the Socio-Economic Survey of the Downstream Portion of the Lam Nam Oon Project - 1976.
 
2/ Socio-Economic Survey on Lam Nam Oon Self-Help Land Settlement 
- 1975. 
31 DOAE 1975 Crop Survey.
4/ Based on unpublished DOAE data for NE Region agricultural family net cash income in 1974 brought to 

common year (1976) with Lam Nam Oon Surveys by applying 1974-76 NE Region consumer price index
 
change (1.17 per BOT) and real growh in NE Regional GNP/capita (4Z per NESDB).
 

A/ Estimated.
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The s"¢c ot rice accounts for 52% of cash farm income.
 
Sale of livestock accounts for 35% while the sale ot other
 
crops such as kenaf, vegetables, cassava, corn, fruit, and
 
kapok accounts for 13% of cash income The greatest share
 
of products are sold through local markets (48%) and middle­
men (44%), Farmers groups and cooperatives handle less than
 
4% of the total sales.
 

Forty percent of the farmers reported having outstanding
 
debt. Of those indebted, 45% had obtained their loans from
 
the BAAC, 24% from cooperatives and farmers groups, 12% from
 
merchants and 20% from relatives and friends. Average debt
 
was $54.
 

Acceptance of New Farm Practices
 

Of particular relevance to the success of this project
 
is the question of receptivity of villagers to adopting new
 
farming techniques and new crops. Assuming the transfer of
 
technology is at a level appropriate to the educational
 
background and experience of the farmer; that economic
 
incentives in providing profitable rate of return are proven;
 
and that there is no significant disruption of traditional
 
social and cultural patterns of behavior, Northeastern
 
villagers will readily accept new crops and farm techniques.
 
The growing of new crops such as kenaf, tapioca and tobacco
 
in response to market demands is clear evidence of farmers'
 
receptivity to, and acceptance of, change, if warranted in
 
terms of his assessment of risk and economic return. The
 
farmers must perceive the cash income resulting from
 
acceptance of innovative practices as more than compensating
 
for funds and time (labor) expended.
 

The success of Adams, International in involving 15,000
 
Northeastern farm families in expanding production of
 
tobacco within a two-year period is striking evidence of
 
their receptivity to new practices and crops, once they are
 
convinced that the new crop and technology are viable and
 
profitable. This conviction is a product of the adequacy
 
of the extension effort, the packaging of the credit and
 
other inputs, and the assurance of marketing channels, The
 
Lam Nam Oon project takes all these elements into considera­
tion with the objective of assuring increased farmers'
 
productivity and economic profit,
 



TARGET GROUP CHARACTERISTICS Table A 

FARM FAMILY BASES 
/PROJECT 	 DOWNSTREAM AREA SLPEMW15 N. E.AREA RURLJ. 

38.2.
 
Z IN GROUP 	 2.8 7.9 20 1002 Z 

RANGE OF LAND HOLDING
 
(RAI) 0-6 
 6-15 15-30 30-45 45-60 60+ 

AVERAGE 	 LAND HOLDING
 
(RAI) 4.5 10.0 21.9 35.6 
 50 	 85 30.8 15.3 30 3 1 

AVERAGE 	 FAMILY SIZE 
(PERSONS) 
 .. 
-	 ... 6.6 6.6 7.011 

AVERAGE 	NET CASH FARM INCOME ($) 18 53 65 160 252 332 126 62 1 7 24
/ a, 

AVERAGE 	NET CASH OFF-FARM INCOME ($) 139 227 264 221 326 355 260 165 2041 


AVERAGE 	TOTAL CASH INCOME ($) 157 280 329 
 381 578 687 386 227376
 

AVERAGE INCOME IN KIND (CONSUMPTION) 
($) 67 154 	 233 272 284 320 236 151 250 51
 

AVERAGE 	TOTAL INCOME ($) 224 434 562 	 653 862 1007 622 378 6265 /
 

AVERAGE 	CASH SPENT ON CONSUMPTION ($) 73 214 7.03 304 510 450 312 330 

I/ Report on the Socio-Economic Survey of the Downstream Portion of the Lam Nan Oon Project 
- 1976.
 
2/ Socio-Economic Survey on Lam Nam Oon Self-Help Land Settlement 
- 1975.
 
3/ DOAE 1975 Crop Survey.

4/ Based on unpublished DOAE data for NE Region agricultural family net cash income in 1974 brought to
 

common year (1976) with Lam Nam Oon Surveys by applying 1974-76 NE Region consumer price index
 
change (1.17 per BOT) and real growth in NE Regional GNP/capita (41 per NESDB).
 

Al Estimated. 

I 
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The ee"c ot rice accounts for 
52% of cash farm income.
 
Sale of Livestock accounts for 35% while the sale ot other
 
crops such as kenaf, vegetables, cassava, corn, fruit, and

kapok accounts for 13% of cash income 
 The greatest share

of products are sold through local markets (48%) and middle­
men (44%), Farmers groups and cooperatives handle less than
 
4% of the total sales.
 

Forty percent of the farmers reported having outstanding

debt. Of those indebted, 45% had obtained their loans from
 
the BAAC, 24% from cooperatives and farmers groups, 12% from

merchants and 20% from relatives and friends. 
Average debt
 
was $54.
 

Acceptance of New Farm Practices
 

Of particular relevance to the success of this project

is the question of receptivity of villagers to adopting new

farming techniques and new crops. Assuming the transfer of

technology is at a level appropriate to the educational
 
background and experience of the farmer; that economic

incentives in providing profitable rate of return are proven;

and that there is no significant disruption of traditional
 
social and cultural patterns of behavior, Northeastern
 
villagers will readily accept new crops and farm techniques.

The growing of new crops such as kenaf, tapioca and tobacco

in response to market demands is clear evidence of farmers'
 
receptivity to, and acceptance of, change, if warranted in
 
terms of his assessment of risk and economic return.

farmers must perceive the cash income resulting from 

The
 

acceptance of innovative practices as more than compensating

for funds and time (iabor) expended,
 

The success of Adams, International in involving 15,000

Northeastern farm families in expanding production of

tobacco within a two-year period is striking evidence of
 
their receptivity to new practices and crops, once they are
convinced that the new crop and technology are viable and
 
profitable. This conviction is a product of the adequacy

of the extension effort, the packaging of the credit and

other inputs, and the assurance of marketing channels. The
Lam Nam Oon project takes all these elements into considera­
tion with the objective of assuring increased farmers'
 
productivity and economic profit.
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Initial Acceptors
 

Various surveys, including the Ldm Nam Oon Socic-
ELoncmis Survey, have noted the natural caution of villagers
in being the 
first to risk adoption cf 
innovative practices..
However. on the basis of experience with the acceptance of
new crops in the Northeast, it 
is recognized that farmers
will quickly follow the example of successful fellow farmers.
The iinitial acceptcr should be 
a formal or informal leader
Cf Lhe community and one whc 
has sufficient 
resources
assume a risk to
The successful innovations in order to be
accepted by other farmers should be the Lesult
in financial, equipment of resources,
 
or labor force 
terms, within the
poorer farmers' means 
 5d ability to cbtain.
A. If so perceived,
farmers will follow the lead of the initial village acceptor.
The Lam Nam Oon project takes the above patterns of thought
and behavior into ccnsideration, 
 Experimental programming
in land consolidation,, land titling, and on-farm improvement
are built inLo the proje:t as 
well as demonstration plots,
initial acceptor nuclear families, model villages, etc.
 

Most of 
the LNG developmental activities undertaken by
line departments and other agencies in 
this project will be
initially focused on members of selected leading farm
families who will act as representatives for 
a number of the
neighboring families. 
These local ieadeis will, 
in turn,
assist the families within their group by imparting to 
them
imptcved skills and advanced teahno..&gy in whlch lazal
leaders have been trained 
 thereby dchieving spread eflect;
 

L,miting Factors on Acceptane A New Cr-Ps
 

One factor contributing to 
the reluctance cf Northeast
Thai farmers to shift from rice to alternative cash crops is
the psychological commitment 
to the food staple, rice, grown
for home consumption purposes

villagers are not prepared to 

For the most part, the
 
shift tc aiternative cash
crops, however certain the profitable economic return on
investment might be, if such crops are grown at the expense
of rice produced for home consumption, 
 The Lam Nam Oon
project does not envisage such substitution, as new crops
would not be competitive to rice but would be grown as
second crops during the dry 
season. However, the project
envisions a shift from glutinous to ncn-glutinous rice except
for enough to feed the individual farm family. 
Further.
since rice yields would actually be raised under this project,
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Ciedit. and Market,ng Facilities
 

Other factors affecting the acceptance of new cash
 
crops in the dry season and the substitution of new crops in
 
the wet season concern the availability of effective credit
 
and marketing facilities. Such credit and marketing
 
facilities for new crops would either have tc be developed
 
or existing workable arrangements for the rice trade adapted.
 
As noted in the Lam Nam Oon SocQ-Economiz Survey, farmers
 
in the project area are basically satisfied with traditional
 
marketing arrangements undertaken by local merchants
 
However, such traditional arrangements might be unresponsive
 
to specific input requirements for new crops and innovative
 
farming technique, Thus, the Lam Nam Oon project provides
 
for the progressive development cf credit and maiketing
 
cooperatives. In the interim traditional forms of credit
 
and marketing thisugh local merchants could be utiilzed, it
 
is also politic, as a means of avoiding ant.gznlsm o
 
influential local merchants and traders, to ccncentrate
 
efforts to develop credit and marketing cocperatives for the
 
new crops to be grown in dry season, allowing traditional
 
credit and marketing mechanisms for rice to continue at
 
initial stages of the project.
 

Participation of Farmers
 

The farmers are being given an opportunity tc participate
 
in the project design to the extent feasible. Their attitudes
 
and opinions developed in the socic-economic survey represent
 
a significant input in the final design of the project. in
 
addition, one of the principal innovative features of this
 
Lam Nam Oon project is the involvement of the Department of
 
Community Development in coordination of specific development
 
activities at the village level and the active encouragement
 
of farmers' participation. The Department of Community
 
Development has had both experience and success in the
 
selection, training, and development of local leaders and
 
involving these leaders and their fellow farmers in making
 
decisions affecting the socio-ecanomin development of their
 
communities. Community Development Coordinating Committees
 
have been successfully established and would also be a part
 
of this Lam Nam Oon project, The Department cf Community

Development also has worked very effectively in organizing
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and supporting the activities of various farmers groups and
 
associattons, In the Lam Nam Oon project, the Department of
 
Community Development will rot only help to organize such
 
groups but will identify such groups" interests and activi­
ties with specific development subject fields. This approach
 
can certainly be profitably replicated elsewhere,
 

Water-Users Assor: .ations
 

The Lar,, Nam Oon project provides various institutional
 
mechanisms through which farmers" participation may be more
 
effectively realized. One of these is the Water Users
 
Associations. Such associaticns are to be strengthened and
 
expanded under the project,. Many observers of the Thai
 
scene have commented on the independence orientation of the
 
Thais However, these analysts have tended to overlook
 
traditional patterns of communal cooperative behavicr, and
 
it is these patterns that sexve aE a basis f.r more for­
malized farmers groups and associations. Villagers often
 
form an informal cooperative, grouping to bui-d a large fish
 
trap, operate and guard it and share in the prc..eeds
 
Mutual assistance in the planting and harvesting of rice,
 
house building, and in village merit activities related to
 
community development goals indicate that there are no
 
traditional barriers to the fcrmatlon of formal farmer
 
associations, In the Lam Nam Oon Socio-Eccnomic Survey, 94%
 
of the farmers indicated their willingness to share costs
 
and undertake feeder ditches and dikes. However, it should
 
be recognized that the effectiveness of such associations
 
rests on other factors such as managerial ccmpetency, lack
 
of trust where cash commitment is concerned, etc.
 

Relationship Between Villagers and Government Officials
 

This project, through a variety of techniques including
 
an extension program directed at nuclear families, demonstra­
tion farmers and model villages, provides the framework for
 
the effective dissemination of technical information in
 
terms understandable to the farmer, However, extension
 
efforts are dependent on the behavior and attitudes of the
 
agents in their contact with the villagers, Such behavorial
 
patterns are cf special signiflcance in this project as
 
there will be more than norinal frequency of contact between
 
government officials and vilagers because of the extensive
 
on-farm agricultural innovaticns as well as the innovative
 



d46ispmenchl activities undertaken by a var ty ct govern­
ment agencies, e g , Department of Fisheries. Divizi.on of
 
Adult Education, Department of Community Devec.nyent, etc.
 

The project dezgn recognizes the need tJ ie-ovient
 
trdditional patterns ot behavior of officials in their
 
relations with the villagers. The Department of Community
 
Development is charged, under this project, with the
 
responsibility ci assuring that. government cfficials
 
appreciate the need to avoid treating viliagers as interior
 
and to listen constructively to the expression f their
 
views and needs. The Community Development Department also
 
has the responsibility under this project to promote aware­
ness of, and ccommitment to, the project on the part of the
 
villagers, and encourage their active partsiopation The
 
villagers will be encouraged to make their needs known and
 
to assess the relevance of advice tendered. The use of the
 
Department of Community Development to actively participate
 
in orientation and training of both officials Uincluding
 
extension agents and subject matter specialists) and
 
villagers with a view to alleviating teneon caused by
 
stereotyped views; changing traditional attitudinal biases,
 
creating mutual trust and confidence and encouragLng a
 
constructive dialogue between villagers and officialdom is a
 
model. that can be replicated in other development projects
 
throughout Thailand,
 

Thus, one of the expected results c this project, as
 
in the case of the Agricultu-al Extension Outreach Prcjecti
 
will be the improvement in the working relaticnships between
 
villagers and ofticials. This mere positive relationship
 
will lead to strengthening of political bonds between the
 
rural areas and the Government, and this, in turn, will
 
result in economic development and change being achieved in
 
a socially and politically stable context.
 

Government Coordination and Administration
 

The Lam Nam Oon project provides some models in the
 
area of coordination of Government activities and their
 
administration. This project envisages a variety of
 
innovative developmental activities that will compiement
 
each other, e.g.., agricultural research and extension,
 
community development training and organization. home
 
economics and nutrition advisory services; reservoir fish
 
stocking and community/household pond culture, expanded
 
health/family planning services, expanded adult education
 
services, credit and marketing systems, etc,
 

http:Divizi.on
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The MJAC endorses the role of the Provincial Governor's 
afflce as the responsible agercy for the administrative 
co.rdination ot these various developmental efforts at the 
project site rhe Goveinors office will have an overall. 
supervisc:y vole in coordinating and integrating the various 
developmental activities of the different Government depart­
ments. This is a significant departure from the traditional 
central control approach tc development as acted out by 
agencies of the Thai Governnent. Improved =cordination will 
also result from the centralization t a1l project field 
pereinnel, facilties, services, etc , on a common site in 
the LNO area. This model of coordinated, integrated rural 
development can be profitably replicated throughout Thailand. 

His Majesty the King's new palace, reservoir and
 
agricultural crop testing area just south of the project
 
area should work to the benefit of the project due to royal
 
family attention, patronage and a politically stabilizing
 
influence,
 

Role of Women
 

Women participated in the project planning and design
 
of this project through the composition of the Kasetsart
 
University survey teams which were composed of 50% women
 
7n the field interviews undertaken farm family wives were
 
the principal respcndeen for deso:rpt~ve, At.tlstical and
 
attitudinal data. For the h:me econonmi:s and nutritior
 
ccmponent of the developmentsi activities, women section
 
ch.efs have actively par. icipdted in the project design.
 

In terms of the project implementation, it shoula be
 
noted that 70% of first class District health center staff
 
and 90% of second class Tambon health center staff are
 
women, mostly from the l.cal area.
 

The THEA developmental project will have at the field
 
level about 130 female home economics and nitrition
 
specialists providing training and advisory services to
 
eight pilot villages nationwide, of which one will be
 
selected within the LNO project area, All LNO villagers
 
have primary schools and 50% of primary schcol teachers are
 
women. The cadre of Department of Community Development

officials will include female specialists assisting in the
 
development of women and youth groups, nutritional foods
 
activities, and child care centers to be set up where care
 
cannot be provided by the extended family,
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In ternls of be Iit.,ixes'ier ci pioject imp,emei.tat.ion,

femel, nember& ct elected nuclai lidiry IaLm families
will play key toles, tixstly as tezipients of the training

received and subsequer.tly at a9tf,ts ttra'ners) in assisting
in upgrading the skills of women members of 
their peer
village group. 
 For a few such fdmilies, it is proposed to
test the effectiveness of the family acting as 
a team in
extending this type of assistance to their neighbor

families, i.e., 
the husband being the "contact" (DOAE)
farmer; the wife being 
the village health agent ICBFPS) or
home economics beneficiary (THEA); a son acting as the Boy
Scout representative under the PVO,,'OPG village flsh prc­pagation project; and a daughter 
as the 4-H representative

under the PVO/OPG - Yuwa Kasikorn Project.
 

In the Settlement area, the sericulture activity is
especially women oriented 
 The women catty out most all of
the principal tasks connected with sexicultULe. It has been
decided that three out of ten on-site sericultuxe managers
under the Sericulture/settlement: project 
are to be women.

AID will urge that a qualified woman managei also be sought

for the Lam Nam Oon Settlement seticulture activitles under
 
this project.
 

Developmental Disparities Between Pioject Area and the
 
Neighboring Region
 

It is recognized that not everyone will benefit equally
under this project, ioe,, 
farmers in the consclidated area
will benefit most, other downstream farmezs to a lesser
extent and the settlement farmers the least 
 Those in the

region outside the project area will not benefit directly

but might profit indirectly, through either their own
initiative or through replication by Government agencies of

developmental activities,
 

In conclusion, there are 
no significant socio-cuitural
 
obstacles to the successful implementation of the Lam Nam
Oon project. 
The project is designed to take into considera­
tion the socio-cultural realities and to utilize such patterns
where feasible to strengthen the viability of the project.
This project, through its 
innovative approaches to integrated

community development, in administrative as well as technical
terms, can be successfully replicated and thus have a most

salutary impact on national development goals.
 



' .i Pl.o.et Analyses 

D. EconcmicAnalysis
 

I 
 Project Benefits
 

Project benefits are calculated on the basis of
alternate cropping plan 6 as included in ECI's report
(Annex B.7.a.). A summary is given in Table 5 and the
backup calculation is included as Annex B.8, 
 The croppf-g
plan was developed by ECT using crop recommendations of
Peter Kung, FAO Senior Agricuitural Officer at 
the Northern
Agricultural Development Center, Chiang Mai, in part and
those of others who considered results from the Kalasin crop
research station work and the soils analyses which had
earlier been done by ECI, 
RID and others As explained in
the ECI report, the cropping plan was designed to optimize
use of available water and 
to prcvide irrigation water
during both wet and dry seasons to the entire project area
Thus all farmers will 
have an opportunity to paiticipate
directly in project benefits, not 
just those in land con­solidation areas 
as would have been the 
case with earlier
plans. 
Obviously, the plan is only suggestive; farmers'
decisions as intiuenced by later :,rcumstances including
prices, market conditions, labor 
 'quirements, input costs,
research results, and extension eircrts will determine what

is actually grown,
 

Calculation of net bcnefits from cropping takes
into account the pace of 
land improvement work and is based
on irrigated use of ditches and dikes areas beginning in the
year after completion of eazh increment, longer in the case
of consol#dated areas to make 
some all-wance fcr initia
soil disturbance. 
 Yields are calculated to increase slowly
as farmers adopt 
new practices such as improving soil
through liming, adding fertilizer etc 
 input costs include
provis.ion for liming (at the rate 
recorniended in the Agri­lime Survey Report of December 1976), fertilizer, pesticides,
and hired labor. Ultimate yields are 
based on estimates in
ECI's Land Classifiration Report (1973) fot 
 medium suitability
soil with improvei 
 ractices and are considered by mcst
experts with whom USOM has talked 
 3 be reasonable 
 Prices
are based on best estimates of faringate prices from MOAC
data except that shadow prices are 
used for rice ($100/MT
for glutinous, $120/MT for non-glutinous) in economic rate
of return calculations. 
 These shadow prices reflect the
 



[ ovaLl y Wotd }JJ1%.c for ric. wwth1 UwW61lC oftO
ttanspottati)n arnd other costs. 
 UJltlmdtE produztiLon from
year 7 onward assumes that 93% of the l-rd .scropped in
the wct season; overall cropping ntensit.y for the project

is 1.465.
 

To test for sensitivity tc 
factors influencing
producti.on value in direct proportlon 
ii.e. extent of second
cropping, price and yields), analysis is made for lesser
increases with ultimate gross prcduction value 20% 
lower
than expected. Production input costs were not adjusted for
this analysis. Actually, 
as can be seen by the relative
magnitude of the numbers, the project is insensitive to
changes in the cost of production inputs ithough not
insensitive to the 
use of those inputs). Calculation was
also made for sensitivity to pace of adoption with ultimate
production not reached until year 
12
 

Only direct crop benefits are included in the
economic calculations, Indirect benefits from gteater
livestock raising opportunities, Improved Ycadt, 
health and
education services, employment and multipliei eftect were
disregarded although they will certainly be substantial.
 

Data from the Socio-Economic Survey such as rice
yields, crops grown etc., 
were used to estimate total
present production, the starting point fcr the project. 
To
be conservative in calculating the incremental benefit from
the project, it was assumed that 
a 5% improvement in pro­duction results would have occurred each year through year 7
were the project not undertaken at all.
 

2. Project Costs
 

Project costs used for economic analyses derive
from data elsewhere in this PP and are summarized in Table 6.
The irrigation system costs are based on RID records for" the
period 1967-1975. Costs thereafter are RID estimates as
verified and modified by ECI in its current report and
include all costs associated with the dam construction
(which was completed in 1973), 
as well as main canals,
laterals, land improvement (consolidation and ditches and
dikes), drainage, roads, etc.
 

Irrigation operation and maintenance includes
pumping costs, plus other operation and maintenance costs
for a total of $71/rai. In addition, equipment which will
be used for maintenance work after project completio:± is all
 

http:producti.on
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charged in the year in which purchased. The 071/rai
figure includes all costs to the farm turnouts, Farmer
inputs (in-kind labor) are not charged. 
ECI's latest
calculations included as Annex B.4. provide the basis for
this estimate. Sensitivity analysis shows that the impact
on rate of return of an error as high as 
50% in O&M is not
great. 
Sensitivity to higher construction costs (but not
other costs nor benefits) was also tested.
 

Only costs of the physical infrastructure and
activities impacting directly on agricultural development
are considered. 
Although important to the overall project,
normal community development, health and family planning,
fisheries, and education costs are not charged. 
These
activities are deemed to have their own costs and benefits
which are not readily calculable for the purposes of this
analysis. 
However, because of its importance to the project,
the extra cost of community development activities--those
 over and above what would be considered normal activities of
the Community Development Department--are charged as costs.
 

3. Economic Viability
 

Calculated internal rates of return for various
assumptions and based on incremental cost from 1977 onward
are presented in Table 7. 
 , IRR ranges from 15.8% as the
best estimate to 15.2% under worst expectations. Project
life is taken as 50 years. The results make quite clear that
the project is economically viable and is not unduly sensitive
to errors in projections of probable magnitudes. 
Using an
interest rate of 8%, 
the approximate rate paid on RTG bonds,.
the project has a net present value of $62,730,000 and a
benefit to cost ratio of 2.95.
 

Costs incurred in 1976 and prior years are
considered sunk costs for the above calculations. If these
earlier costs are included, using 8% interest to bring them
to their present worth in year 0 (1976), 
the project is much
less attractive. 
Internal rate of return becomets 10.2%, net
present worth $21,160,000 and benefit to qost ratio 1.29.
This demonstrates 
that restricting project planning and analysis
to 
making irrigation watef available without 
considering on-farm
development 
leads to lost opportunities and may 
result in mis­
allocation of 
scarce 
resources.
 



Internal Rate of Return 	 Table I
 

-.Benefit Stream ($1,000) - ­

3. 2. 3. 4. 5 6. 
 to 50 IRA
 
1977 1978 1979 1980 1981 1982 Z
 

A. Best Estimate 
 Ben. -75 +635 +1,630 +3,705 +5,620 +8,795 +10,645
 
Cost -3L510 -7,314 -5,854 -6,186 -7.187 -4.769 
 -727
 
Total -3,585 -6,679 -4,224 -2,481. -1,567 +4,026 +9,918 25.8
 

B. Ultimate value of gross crop Beg. -75 +385 
 +1,330 +2,705 +3,610 +5,795 +6,675

production 20% less than 
 Cost -3,510 ±7L314 -5,854 -6,186 -7,7 -4,769 -727
 
Best Estimate Total -3,585 -6,929 -4,524 -3,481 
 -3,577 +1,026 +5,948 16.7
 

C. Irrigation Construction costs Beg. -75 
 +635 	 +1-630 +3,705 +5,620 +8,795 +10,645.

20% greater in each year Cost -4,187 -8,531 -6,869 -7,297 
 -8,495 -5,589 -727
 
than Best Estimate 	 Total 
 -4,262 -7,896 --5,239 -3,592 -2,875 +3,206 +9,918 22.3
 

D. Beat Estimate but with 	 Beg. -75 +635 +1,630 +3,705 +5,620 +8,795 
 +10,6A5
 
construction costs subject Cost -3,510 -7,618 
 -6,374 -7,061 -8,597 -5,931 -727 "
 
50 5% annual inflation Total -3,585 -6,983 -4,744 -3,356 -2,977 +2,864 +9,918 23.8
 

E. O&M costs 50% greater than Ben. -75 +635 +1,630 +3,705 
 +5,620 +8,795 +10,645

Best Estimate 	 Cost' 
 -3,572 -7,412 -5,955 -6,326 -7,371 -5.019 - 1,057
 

Total -3,647 -6,777 -4,325 -2,621 -1,751 +3,776 -9,588 24.9
 

F.. Ultimate value of crop 	 Ben. 
 -75 +140 +210 +520 +1,070 +1,960

production not reached 
 Cost - -7,314 -5,854 -6,186 -7,187 -4,769

until year 12 
 Total -3,5d5 -7,174 -5,644, -5,666 -6,117 -2,809
 

Year 7 8 
 9 10 11 12-50
 

Ben. +2,860 +4,000 +5,250 +6,250 +8,500 +10,665 15.2
 
Cost -727 -727 -727 -727 -727 -727
 

+2,133 +3,273 +4,223 +5,523 +7,773 +9,918
 

NOTE: 	 Irrigation system construction cost in year 7 is lumped with year 6 for these calculatioas to
 
accomodate the limitations of the program and number of memory registers of the TI SR-56 computer
 
on which .these runs kre made. 'Error introduced is minor.
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PART 4. Implementation Planning
 

A. Analysis of RTG and USOM Administrative Arrangements
 

1. Thai Implementing Agencies
 

The project involves a number of RTG implementing

agencies at the central Bangkok level and at the project

site. A description of the various agencies follows.
 
Several of the agencies bear heavier responsibilities and
 
are more critical to project success. These are discussed
 
first and in somewhat greater detail.
 

a. The Royal Irrigation Department (RID)
 

RID was formed in 1904 and since that time
 
has constructed irrigation, flood control and navigation
 
facilities benefitting almost 2 million hectares. Although
 
a part of the Ministry of Agriculture and Cooperatives, it
 
functions in many respects as an autonomous agency. RID has
 
3,605 Civil Service employees, 33,705 permanent employees

(these are regular RTG employees but do not enjoy the same
 
status or benefits as Civil Service employees. Most of the
 
professional/technical staff belong to the Civil Service.),

and 10,847 temporary employees. These employees are
 
organized into 22 operatIng divisions; an organizational

chart is presented as Annex B.9.a, Despite notable accom­
plishments in the construction of dams and basic irrigation

facilities, many farmers, especially outside of the central
 
region, are not benefitting from the irrigation works built
 
to serve them. The Lam Nam Oon area is an example.
 

USOM's assessment that RID has been lacking

in its attention to and performance in the on-farm development

aspects of the irrigation facilities it builds is confirmed
 
in the IBRD's Thailand-Irrigation Program Review dated
 
December 1976. The IBRD is a major financier of RID projects.

Some of RID's needs which the IBRD review identifies are:
 

(1) More emphasis on reliable and timely

delivery of water to farmers' fields through
 

(a) System upgrading and O&M
 

(b) Higher standards of water control
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(c) 	Higher standards of mapping and
 
design (especially needed in the

irregular topography of the
 
Northeast)
 

(2) Improved organization and management

including
 

(a) 	Greater coordination among divisions

during project planning, implementa­
tion 	and operation
 

(b) 	Assignment of direct project control
 
to single project managers
 

(c) 	Greater delegation of authority
 

(3) 	Expanded planning and programming
capability including evaluation of incremental costs and
benefits of varying intensities of on-farm development.
 
(4) 
Greater reliance on contracting as
 

opposed to force account construction,
 

(5) 	Streamlined procurement procedures.
 

(6) 	Improved career development and training

programs.
 

The review report provides the terms of
reference for a major organization and management study
which RID had agreed to and which is to be financed as part
of the IBRD's $95 
million loan for the Phitsanulok Project,
a diversion dam on the Nan River with facilities for
irrigating 95,000 hectares. 
The study will provide better
definition of the problems and a specific plan for correcting
deficiencies. 
With this focus of attention and by concen­trating its efforts on the study's recommendations we believe
RID's performance will improve markedly.
 

USOM believes the IBRD review and its
identification of RID's problems are accurate and its pro­posals for improvement sound. 
 In fact many of the approaches
suggested in the IBRD review are fundamental elements of the
design of this project. 
The Lam Nam Oon project will both
benefit from the IBRD's efforts and will support them. 
We
share the IBRD view that notwithstanding some present weak­nesses, RID is capable of carrying out projects such as this
 
one.
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b. Community Development Department (CDD)
 

The Community Development Department (CDD)
 
was created in 1962 for the purpose o. dsbisting in the
 
development o± rural Thai institutions down to the Tambon
 
and village levels and through these institutions, inspire
 
community-based actions to realize improved living condi­
tions for the villagers. The CDD has approximately 4,500
 
employees working in all provinces providing a basic program
 
which, in addition to broad communal development and infra­
structure assistance, includes introduction and training in
 
new occupational activities as well as upgrading skills in
 
traditional rural occupations, educational and health
 
improvement activities, women and youth development plans,
 
child care centers, etc.
 

The CDD is exceptionally well-fitted to
 
assume the responsibility for coordination and integration
 
of LNO field activities. Technically, the CDD cadre already
 
comprises one of the largest groups of RTG technicians
 
working in the LNO area. CDD activities in the project area
 
include a wide range of tiaining in agricultural, human
 
resources and occupational development skills. Thus, CL)D's
 
on-site expertise and on-going assistance at village level
 
will be particularly helpful in obtaining acceptance of the
 
project and encouraging a significant self-help participation
 
in activities. CDD guidance will be vdluable in such ways
 
as assisting RID in developing active, responsible Water
 
Users Associations through which O&M labor contribution to
 
on-farm system maintenance is provided and in promoting
 
farmer group formation leading to the creation of soundly­
based Farmer Associations and Coops. And at the national
 
level the Director-General of CDD is providing a personal
 
attention which will reinforce interdepartmental cooperation.
 

Starting in 1966, CDD and Shell Company of
 
Thailand established an experimental Tambon development
 
program in the Northeast, the "Saraphi Project", with the
 
objective of improving the standard of living of a total
 
Thai community which collaborates as a unit and is motivated
 
to provide a maximum of self-help. The rural area selected
 
for the initial and subsequent Saraphi Projects are among
 
the more remote in the provinces and the people comprise the
 
poorer elements. In sucn areas there is a minimum of field
 
representation and assistance by the various Thai ministries
 
and CDD attempts to fill needed gaps, This project has
 
developed successfully and is currently being expanded to
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pilot villages located in 
46 provinces. Pieviuus Saraphi
Projects have been located only 
in tainfcd dygicultural
areas. 
The LNO Saraphi Projet will be the 
first under an
irrigated agricultural environment and results tested and
proven can thus be important tot 
other irrigated areas.
 

c. 
 Department of Agricultural Extension (DOAE)
 

This Department, as 
its name signifies, is
the principal agent for introducing new agricultural
technology to Thai farmers, 
While its ability to reach a
large proportion of the Thai 
farmers has been severely
limited, the recently initiated National Agricultural
Extension Project, in which AID 
(Project No. 493-0280) and
the IBRD are providing substantial assistance, is designed
to overcome this deficiency 
 The DOAE's crganization,
capabilities, and plans are discussed in detail 
in the
Project Paper for the AID Agricultuial Extension Outreach
Project. 
With the DOAE's commitment to add the Lam Nam
Oon as a special (additive) area 
of the national project
in its first year--and to staff the LNO extension effort
at the budgetary level indicated in Annex B.3. of this
paper, we are 
confident that DOAE will perform adequately

to meet the LNO project objectives.
 

d. Other Agencies
 

There are a number of other organizations
which will play important roles in the implementation of
the project, as described in Part 2,B. 
 At the field level,
we 
are confident that their capabilities to implement the
project activities are adequate 
 At the national level, the
Coordinating Committee mechanism has been usefully applied
in other projects to encourage cooperation among these
 
departments.
 

e. 
 Project Management and Coordination
 

Having described the capabilities and
commitment of 
some of the major RTG Departments in the
implementation of this project, it must be recognized that
success in meeting overall project objectives will largely
depend on the coordinated rather than individual efforts of
these organizations. 
A unique characteristic and exciting
opportunity for this project is the design of an integrated
project organization to manage, monitor, and coordinate
all RTG project activities in the LNO project area.
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At the national level, irrigation policy and
overall direction and cccrdination will be provided by the
National Irrigated Agriculture Committee, Membership
includes senior representatives from line ministries and

other major agencies, with tne Under-Secietary of State of
MOAC appointed as chairman. This Committee is vesting
authority for LNO Project puoicy and implementation guidance

at the national level with a National Coordinating Committee
(Annex B.9.c.) composed of senici representatives from the
ministries involved with the LNO Project, 
as well as other
RTG agencies such as NESDB, BOB, CSC, etc. 
 A senlor level
working committee will be e6tabiished, under the chairmanship

of the Deputy Director-General of RID 
twho is also Project
Director), to handle day-to-day project issues at 
the
 
national level.
 

At the field level the LNO Provincial

Coordinating Committee 
(Anncx B.9.d,) is ccmposed of the
Provincial Chiefs of the RTG line agencies associated with

the project as well as 
the LNO Field Director and Assistant
Field Directors,and is chaired by the Governor of Sakon

Nakhon. 
The Provincial Coordinating Committee translates
Central administrative policy and implementation directives

and provides guidance on this as well as overall pro]ect

guidance to the LNO Project Field Drector, Assistant
Directors, and Team Leaders. 
 The pro-ect freid management

team, which is under the d,.rection of the Provinciai

Governor, is comprised of the Pro3ect Field Director and
three Assistant Field Directors: 
the RID, CDD and DOAE Team
 
Leaders.
 

Primary implementation cccrdinating

responsibility for the project w.il 
be vested in the LNO

Project Field Director. Reporting dlrectly to the
Provincial Governor, he will head the field management

organization, monitoring and repcrting on all project
activities--their problems and progress--to the Provincial

Governor and to the National Cczrdinating Committee. All
project status reports from individuai departments or teams

will be submitted for his review, comment, and approval.
His approval will be required on ail requests tor disburse­
ment of funds from AID. 
The leader of the advisory team
will report to him on overall pr,3ect status. The Field

Director will also coordinate ptojezt activ.te., with other
RTG Departments and Agencies rnt 
directly invclved in the
project (ARD, Department of Cooperative Promotion, etc.).
 

http:activ.te
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Departmental activities at the project site
will be supervised by departmental "Team Leaders". 
 Because
of the significance of their activities, the Team Leaders
for RID, CDD, and DOAE will be designated as Assistant Field
Directors. 
The personnel of individuil departments shall,
of course, retain their direct link and be responsible to
their parent organizations.
 

The field management team as well as project
technical, managerial and support staff of the various
agencies will be located in one administrative center at the
project site, which shall be under the direction of the
Project Field Director. Centralizing the locale for various
agencies' personnel and their base of operations within the
LNO, and subordinating their individual inputs to a single
project management authority will provide a needed integra­tion and coordination among the various activities.
 

The consultant firm contracted to provide
the technical advisory services for the project (Annex B.10)
shall act in an advisory capacity to the project field
management organization. Individual members will be
accredited to the various project Team Leaders, as identi­field in Annex B.10. 
 The consultant team shall be resident
at the project area.
 

f. RTG Staffing
 

The RTG will provide and pay for the additional
personnel necessary to carry out project activities. 
 The
following table summarizes the additional staff, as detailed
in Annex B.3.b., 
which will be provided by the various
 
departments:
 

Staff RID DOA DOAE DOF PWD CDD AED DAE 
Administrative 1 1 2 1 1 4 1 2 
Technician - 4 7 2 7 10 21 5 
Secretarial/Clerica - - 7 - - - - 4 
Labor - 24 10 - - 2 - 1 

Total 
 1 29 26 
 3 8 16 22 12
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All of these departments will use existing

staff as well in support of the project.. RID in particular

is already devoting substantial staff. The one additional RID
 
position shown is for the Project Field Director. We have
 
been advised that the position will be filled by the present

RID Project Engineer at the site who is very familiar with the
 
project and the area, RID will provide a replacement Project

Engineer so that the Project Field Director can devote his
 
full energies to the broader aspects of the project.
 

2. A.I.D. Monitoring Procedures
 

AID's monitoring of the project will be carried
 
out by the USOM Project Officer assigned to the project, He
 
will maintain a close working relationship with counterparts

in all the RTG Departments directly involved in project
 
activities, and particularly with the Project Field Director.
 
As the project advances the Project Officer will receive
 
reports on the status of activities, He will also monitor
 
the achievement of project targets through frequent field
 
visits to the LNO area.
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PART 4. Implementation Planning
 

B. Implementation Plan
 

The timing of implementation actions by various agencies
 
is shown in Annex E which includes an implementation schedule
 
and a Project Performance Tracking Network Chart.
 

Normal RTG implementation procedures will be followed
 
for all expenditures of local currency whether AID or RTG
 
financed. For the most part, the larger expenditures will
 
be by RID for the construction of irrigation facilities and
 
these will be funded wholly by the RTG. The largest single
 
item AID will finance is the construction of the Project

Administration Center at about $60,000 and for which the
 
Fixed Amount Reimbursement (FAR) procedure will be used.
 
Other items which AID will finance will be much smaller and
 
will be handled by periodic reimbursements based on actual
 
costs. USOM is familiar with RTG's normal procedures from
 
involvement in and monitoring of other projects and concludes
 
that these procedures provide adequate control and protection
 
of AID interest. In fact the RTG's procedures conform
 
generally with the USG's own piactice except for differences
 
in local custom, Thus USOM wiil not be involved in review
 
or approval of these RTG actions but will maintain audit
 
rights where AID funds are involved USOM will, of course,
 
monitor progress of all the work regardless of the funding
 
source,
 

All) funds may be used to finance purchases in Thailand 
ol" c(immodi:lties and supplies which have their origin in other 
countries. The amount of these purchases will be small and 
the usual $2,500 off-the-shelf procurement authority is 
sufficient to cover them. However, waiver of the requiremenh 
for source-origin certificates is recommended as this would 
impose a tremendous burden out of all proportion to benefits 
derived and there is very little likelihood that AID funds 
would be used to purchase any items whose origin was other
 
than AID Code 899, Free Worldwide.
 

AID implementation procedures will be followed for the 
major All) Financed forei. n exchange procur'emont; equ ipment. 
and (.,onsulting services. AID Handbook 11 procedures will be 
stipulated in Project Implementation Letters. RID will be 
the procurement agent. 
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The items of equipment which USOM and RID have agreed

AID will finance is given in Annex B.5. 
 No changes to the
 
list will be permitted without specific USOM approval in

writing. RID has on hand specifications for many of these
 
items as developed with consultants for previous procurements.

Existing RID equipment is of many brands and RID has no

standardization program otheror interest that would prejudice
its fair consideration of all brands that will meet minimum 
essential performance and service criteria under formal
 
competitive bid procedures. 
RID has had previous experience

in international procurement and Thai documentation and

bidding procedures are 
generally in consonance with AID
 
requirements 
so we perceive no major difficulties on this
 
account. 
Delays in other recent procurements have occured

because of a cumbersome RTG review and clearance process.

The chance for delays in this project will be minimized by

conducting a single procurement with concentrated attention
 
and expediting effort. 
 No waivers of AID procurement

requirements for equipment are 
anticipated.
 

Equipment is needed at the project site by January

1979.. The target date fcr shipment irom the U.S. (or other
 
Code 941 country which is unlikely) is August 1978, to allow

time for customs clearance, in-country servicing, transport

to site, etc, 
 Allowing 8 months iDL production means
 
Invitations for Bids 
(IFB's) should be issued in September

1977, bids received in November and awards made in December,

1977. This schedule allows ample time 
ror dil actions. It
 
may even be possible to improve these dates and have the
 
equipment in operation before January 1979. 
 Prompt action
 
must be taken on the early steps howeveL and RID should
 
begin refining the specifications and drafting the IFB well

before signing of the loan agreement USOM will work with
 
RID in this effort and will probably cali on the services of

the Regional Engineer in Seoul and the Regional Contracting

Officer in Manila at this stage as well as at the times of

AID approval of the IFB and Commerce Business Daily (CBD)

advertisement, and the review and approval of bids. 
We do
 
not presently anticipate the need for 
other preimplementation

actions for equipment procurement but depending on how
 
quickly the loan is approved and signed, and conditions
 
precedent met, we may wish to permit issuance of 
the IFB's
 
(but not receipt of bids) before conditions precedent are
 
met. Thus, authority is requested for the USOM Mission
 
Director to approve such action if he determines that it is
 
in AID's interest to do so and can be done without creating

undue expectations or prejudicing future AID decis.ions or
 
approvals.
 



- 86 -


Summary scopes of work fox
provided at Annex B.10. 
the .zeverdl consultants are
We antiipate that a single private
U.S. firm with established capability in several fields of
agricultural development will be able to provide the consul­tants which are called for. 
 The consultants 
are needed on
the job as soon as possible but not later 
than January 1978.
In order to meet this schedule, several pre-implementation
actions are required. Refinement of the scope of work and
preparation of an advertisement for the Commerce Business
Daily inviting expressions of interest can be done right
away, before PP approval. Expressions of interest can be
received and an RTG selection of prequalijied firms
list) made by about June 15. (short


USOM would approve the short
list and a Request for Proposal 2or issuance by RID about
June 30 provided the PP is approved by then. 
Proposals can
be received and an RTG selection made by about August 30.
USOM would approve the selection and commencement of
negot-ations as scon as possible provided the loan agreement
is signed by then thus permitting the consultants to be on
board perhaps as early as 
November or December if the
negotiations and letter of credit arrangements proceed
apace. Approval o± 
the pre-implementation 
steps included
above is recommended.
 

logisti es 'upport ror 
th,- consultants willhe N'G (RID jointly be provided bywith the agencies to whom the consultants
a'e as ;LTned).Vehicle,; [SO-provided loistics support will be nil.for the consultants and for theFielId Office of theI)irector may Projectbe financed by AID if suitable types areavai ib1,e from the U.S. 

(IIS()M believes that the complexity and uniquenessP1 oi t require a continued USOM role 
of the 

year'.s at; least, over the next severaland probably for the fullper' i od. Thus 5 year project[ISOM staffing plans include the continuancea II.. p ro,jecet ofoff icer,, a Thai assistant proJecta lh 'cretarT-y officer, andwhose primary re:spori,-i t iI i .yIam Nzain Don project,* In addition, 
wi I I be the 

11oOM's Thai part time assignment ofenpineer is contemp ated. Assi -tanceAll) saff outside of uSOM neededincludesOfficer the Re innal Contractingyand Engineer already mentioned above, and possibly
evaluators mentioned in the following section.
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PA(T 4. Implementation Planning
 

C. Evaluation Plan
 

Evaluacions of project progress are planned to be held
annually beginning in January 1979, 
 The evaluation teams
will include participants from RTG agencies, as well as AID;
usual practice is to have the team led by two co-chairman,
one Thai and one American. 
Each annual evaluation will
focus on implementation prcgzess, principally inputs and
 
outputs.
 

In 1979, 1981 and upon project completion, the evalua­tions will be more thorough and will attempt to measure
purpose achievement and reassess sector and sub-sector
goals.. USOM presently plans 
to cali on one or 
more external
evaluators to help conduct these special evaluations.
 

Socio-economic sample household surveys will be
conducted by DAE in 1978, 
1980 and 1981 with reports issued
not later than December in each of those years. 
 These will
provide data for the special evaluations, Farm management
records will be maintained and tabulated monthly by DAE over
the life of the project foz a selected number ot farmers and
will complement the data received by DAE fzcm its household
surveys. 
Baseline surveys have already been conducted and
comprehensive reports issued. 
Kasetsart University con­ducted the one in the resettiement 
area and the Division of
Agricultural Economics 
(DAE) ccndLcted the one in the
 
downstream area,
 

The timing of the socio-economic surveys coincides with
those planned for the Sericultuze/Settlements Proje:t and
will enable adding the Lam Nam Oon Resettlement area
surveys to an existing AID grant 
to Kasetsart University.
In this manner, significant savings can be realized and
greater consistency of data assured. 
The cost for the Lam
Nam Oon Resettlement area surveys is expected to be about
$2,500 in each of the three years, for a total cost of
$7,750. 
 AID will grant-fund the anticipated out-of-pocket
costs to DAE of the downstream area surveys which, based on
cost experience from the baseline survey, will be about
$10,000 in each of the three years, for 
a rotal cost of
030,000. 
AID will also grant fund a port-on (farm book­keeping expenses incurred by the farmer) of DAE's farm
management record program. 
This is estimated at $3,000/
year, for a total of $15,000. The remainder of the total
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$60,000 budget for evaluations is intended to cover costs of

the external evaluators mentioned above, and contingencies.
 

The socio-economic household surveys already conducted
 
provide excellent baseline data for measuring achievement of

key elements of the sub-sector goal and project purpose.

However, as the project design progressed, more elements of
 
health and general well-being were identified which had not
 
been considered when the surveys were conducted. Thus we
 
are lacking baseline data in these areas. 
We intend to
 
correct the deficiency by working with DAE to first identify

what administrative data is available and then to build into
 
project reporting and future socio-economic surveys the
 
additional elements that are needed.
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PART 4. Implementation Planning
 

D.. Conditions, Covenants and Neae jtating Status
 

I.. Conditions Precedent t Proeet_Agreement Signature
 

Prior to executi~rn ot the Project Agreement, the
 
RTG shall have submitted to USOM, in form and substance
 
satisfactory to USOM:
 

a. Evidence of agreement among the participating

RTG agencies on the site selected for the LNO Project
 
Administration Center (the Center);
 

b. Engineering plans and cost estimates for the
 
construction of the Center;
 

c. Plans for financing the construction of the
 
Center and for financing it, continued operation and
 
maintenance; and
 

d. A scope of work for a consulting firm to
 
provide technical assistance, to include as:istdnce in the
 
preparation of (a) a comprehensive engineering, construction,
 
and operation and maintenance proglam fcr the Project, (b)
 
a detailed operational research picgram for the pilot project
 
areas, (c) a detailed agricuiturai iesearch plan and a
 
comprehensive agricultural develcpment plan, and (d) a master
 
community development plan coordinating the devzlopment
 
activities of all participating agencies,
 

e. A request for proposals to provide the
 
services described in D.ld above, to be issued promptly
 
after Project Agreement signature tc prequalified consulting
 
firms selected on the basis of an advertised solicition of
 
expressions of interests, all in accordance with the pro­
cedures prescribed in AID Handbook 11, Chapter 1,
 

2. Conditions Precedent to Disbursement
 

The Project Agreement will include the following

conditions precedent to disbursement:
 

a. Prior to the first disbursement under the Loan,
 
or to the issuance by A.I.D. of documentation pursuant to
 
which disbursement will be made, the Borrower will, except as
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the Parties may otherwise agree in writing, furnish to A.IoD.
in form and substance satisfactory to A.I.D.:
 

(1) Evidence that the Borrower has appointed
a qualified individual to 
serve as full-time Field Director
for the Project and has named the persons to serve as
Departmental Team Leaders for each of the participating

agencies.
 

(2) Evidence that the Borrower has established
a National Coordinating Committee for the Project, chaired
by the Under-Secretary of State, Ministry of Agriculture and
Cooperatives, with the Governor, Sakon Nakhon Province and
the Deputy Director-General, Royal Irrigation Department, as
vice-chairmen, and with representatives of the concerned

agencies as members.
 

(3) A draft contract with a consulting firm,
satisfactory to A.I.D., for technical services, to include
assistance in the preparation o (a) a comprehensive engi­neering, construction, and operation and maintenance program
for the Project, (b) a detailed operational research program
for the pilot project areas, 
(c) a detailed agricultural
research plan and a comprehensive agricultural development
plan, and (d) 
a master community development plan coordinating
the development activities of all participating agencies.
 

b. 
 Prior to disbursement of local currency under
the Loan, or to the issuance by A.I.D. of documentation
pursuant to which disbursement of local currency will be made,
for any purpose other than to finance the salary and related
costs of the Field Director for the Project, the Borrower
will, except as 
the Parties may otherwise agree in writing,
furnish to A.I.D. in form and substance satisfactory to
A.I.D.:
 

(1) A comprehensive engineering, construction,
and operation and maintenance program for the Project;
 

(2) A detailed operational research program
for the pilot project areas;
 

(3) A detailed agricultural research plan
and a comprehensive agricultural development plan; and
 

(4) A master community development plan
coordinating the development activities of all participating

agencies.
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3. Covennts
 

Tho I'roje t Ag,,roemonrt w 11 1 1no' I ul t:|li.o IIo%,,I1. 

I. !,xeept as A. I .). may othoci'wi e ;ogree ir

w'iting, the Borrower/Grantee will develop and implement
 
a program acceptable to A.I.D. within twenty-four (24)
 
months after Project Agreement signature, to assure
 
the timely allocation of land to participants in the
 
resettlement area project adequate for their needs.
 

2. The Parties agree to establish an evaluation
 
program as an 
integral part of the Project. Except as 
the Parties otherwise agree in writing, the program will 
ihv,'l ,uno, hur'int the implementation of the Project and 
at. one or m.,re points thereofter, (a) evaluation of 
progress toward attainment rf the objectives of the 
lroject, (b) identification and evaluation of problem 
areas or constraints which may inhibit such attainment, 
(c) assessment of how such information may be used to 
help ovOrcome such problems , in this or other project!,,and (.J) ev; I at. ion, to t degree feasibIe, or the 
ov're r ll .ove"opmen VI m the Pro io(,t. 1 Loilt,rnpact" of . 
(ii ll8. ion". W! I I bI (ol0duo-ted. annuall y by lnrrowe, and 
A.1 .11. As; inpu..,; for the:7e ev'aluat ons the Borrower 
w I I (a) propa-,e periodi- reports on Projeot antivities, 
'xpenditlres, and progress. andphysica (b) collect 
compile, with support from A.T.D., monthly farm manage­
ment ,'ecerds, and (o) conduct, with support from A.1.D., 
tlhree socio-economic surveys', 
one each in 1978, 19P0,

ond !981, 
modeled after the bseline socio-economic
 

ii rveyT', alre a0y conducted.
 

q. Except as A.T.D. may otherwise agree in
 
writing, the Borrower/Grantee will develop and implement
 
a program acceptable to A.I.D. wtthlng twenty-four (24)

months after Project Agreement signature, for recovering

from the beneficiaries of the Project a significant
 
portion of the Borrower/Grantee's investment costs 
in

project development, part]iculary costs related to [and

improvement. This propram will 
be developed in conso­
nance with the Bnrrower/Grantee' s programs for cost
 
recovery in other irrigation projects in Thailand. The
 
Borrower/Grantee will also develop an evaluation plan
 
for its cost recovery program on this project which
 
includes analysis of the social, political, economic end
 
financial effects of the cost recovery program which is
 
implemented.
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g. Waivers 

The following waivers to A.I.D. regulations are
 
hereby approved: 

1. Waiver of source certifteation requirements
 
for local cur,-ency procurement..
 

2 Waiver of the requirement that no invita­
tion for bidding on A.T.D.-flnanced commodities be issued 
until Borrower/Grantee has met initial conditions pre­
cedenf, provided that the A.I.D. Mission Director has 
detormined that ,;,.ich waiver is necessary to permit 
Implementation of the project on schedule and that it can 
be granted without creating undue expectations concerning

A.I.D. commitment to fund the concerned procurement and
 
without prejudicing future A.I.D. decisions or approvals.
 

4. Negotiating Status
 

The project design has been a collabcrative effort.
 
While USOM has provided the stimulus fcr tiking an integrated

approach and the conceptual "cement" to bind project elements 
together, individual elements wexe virtually all designed by
Thai agencies. Thus there is acceptance cf the design by 
those who will implement the project, 

In additicn, USOM provided 40 copies cf the draft
 
PP for review by RTG and local government officials. Important
 
parts of the PP were translated into the Thai language to
 
assure widespread understanding. USOM pait.-Lipated in two
 
meetings with Thai officiai6 to review the PP and to agree on
 
project detallso One ot these meetings was held at the
 
project site and was pazt-..:.pated in by the Provincial
 
Governor and members of his sttdr; the .ther meetin was held 
in Bangkok. The Thai participants pioposed several changes
in the project and the PP which were accepted and incorporated
in the final version. USOM believes that the meetings clearly

established RTG endorsement of the project and of the PP.
 
The proposed conditions precedent and covenants were reviewed
 
carefully and fouiid acceptable.
 

An application for the A.ID. loan has been drafted
 
and is being cleared by RTG agencies. It will have to be
 
submitted to a Cabinet committee for tinal approval, We
 
anticipate that the letter of application will be forthcoming
 
shortly since there is already widespread knowledge and
 
acceptance of the project and the cabinet has already approved
 
completion of the expanded LNO Project°
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123 
-

56. 
35 

I 
236 471 Z3 236 

37 11! 56 57 

- - - -

123 2 224 227 

- - - -..1 

54 11 56 56 
3531 3 35 

472 236 

11 58 

- -

45 113 

11.56 
35 

236 

57 
-

113 

56 
35 

472 

115 

-

226 

112 
70 

233 

5 
-

36 

56 
35 

233 

57 

37 

56 
33 

470 1,130 1. L30 .280 

113 21 287 S7 

- 1,083 i1,03 2,166 

73 4 71 9 M 

31 

112 275. Z75 $50 
701 173 175 350o 

." . - F.532614".,54 1,584 3.16 508 587 L.015 611 611 1.22 981 497 995 6 420 3,11
M 3.628 7.24 



ACTIV1TZES 
 ... 977 "-... 1978 000 
 1979 "0 1980 300 191 500 
IR TOALI 0 AiID ITOTGRI AIllTZT j.TAL A1 ARTC AZ :.- -


Ptoject £l1ments: I I 
Salary, Wage.Eca7Z l per dJs. 0 

S a c jt r~ 
LandL n C o nstru c t i o n 

a c *. p r d m- 101 
34 

' 99 
34 

19 9 1 1 0 
68'34 

99 
34 

19 3' 100 
64134 

99 
34 

19 9 
63600 

100 
3 4 

9 9 
43 4 

1 9 
6.4 

0 0 
3. 

99 
3 

19! O a 9 7 1 

Expend ble supplies 

Tot. 
-

250 
- 2 
2.666 

2.5000 
33 65, 32 

2.666 533 166 

33 
166 

653 

33 160 

-

33 

166 

65332 

332 14 

33 

166 

99 00 

65 32 33 

3321 164 
33Z I~iS 16 

332 

2.065 .3 

3*333.33 

30 

. 

6.64 
6. D avfslo:lo(InlandFisheries 

Sravel. lodgirg per dic 
101 101 20 "101 101 20 101 101 202 101 101 202 101 101 202 505 

-

1,010 
Equipment
xpendab10 Bup;1le. 125 

- I175 175 
31 

35 175 
105 
175 35 

2 
175 173 350 175 175 350 175 175 350 

1 
1587 1.lS3 

Treinit, Costs 

__t_ I 
- 5 

45 
1 

50 

451 

10 

90 

50 

576 

50 

576 

101 o 

1.15 4511 451 

1 

902 

0 

326 

50 

326 

250 1 

652 326 

5 30 100 7 

X6 652 2,130!2.13 

.0 

14...io 

7. i-kt-ng 
. . 80 - .80 - _ . - 1 

8. Projeet Administration Center 

"­

suppor 
 235|
Land. Construction and FaciLitiea " , -MAmtastrat35e Support 
 . . . ..
 -- 1.50 l35- 1.50 1.3w ! 1 .5 00103 
 61 115 176 67 127 -194 74 140 2 14 I54 239 513 666 149 i
 
- 4 5 ,5 43 5.4 45 - 215 , 154 .8 -1 


2 652 _ @l1I mi. I1,735 1.50 1.84 61 160 221 67 172 23 9 74 18 3 2 5 81 199 

I -- T­



ACT~IMS 

;o0o
1? a 109 A&33 [i90 80001,1111) 1981 icoOP;S ~ bs.5~J7 413 OrA L U! "T; ZJIA4 AD a ;.AL AfI &7Z ** AD~ 

?roj;ct Zleomecs:9 . e_ c.. Cal A v l s o S e r i c es-a. Long Ter. Censjlcancs 

(1) KID:.rr. EAnar. c8A du ,,s.) I .Egr. (M ma-mos.) 
SYatem & On-Farm Design

NEngr.(23 man-Cos.) 
Irr..E-r.-(L5U,:1m'rs.)(2) DOA( 

-

-

I
' 

1 
0 

& 
40011.600 
0.0 

00.60C 
40- 0 

400 

400 

60 2 
2 
23.6 

" 

40 
0 4040 

401.600, 

400 1.6 

-600 
. 

hx 

1,20C 

- -e 

A0r0.4Et. Adv.(24 

(3) CDD: 
Zural Dev. Adv. (24 an-2os 

1a-o,.)j.2001 
,2 

4 0 0 .6 0 0 
.2 

400. 1 

0 
400 1 6 

214 

24 

C0 

WC 

3.200 

3.200 

(4) DOA:Agronor.1st (15(15 .00I6004rcar_-Los.) 120 1.&.CO1 16c 1.2115l 01 1 5 2020 2.4 3. 
b. Short Tera Ccn&.ta.ts 

U;sersori. sPec., hydrolog. st 

Soi mIt 17an. )agri. econonl5t (11 man-:o.) 

C. (1) Contra rtoer ,coo office 

-
2 

4 ! 

1 1.6 

142. 5 
I, 5 

105 31 105 420 31 105 420 44rs 

"0-C1,0 

147 1 6C4 2.420 

technical backstoppand field visits (2 
(2) Contractor Rcg;onal 

ng (7 

bck-
) 

o 

-
is-18 
16 

-n-

60 24? -8 60 24 1 6 
O I 

12L 2 60 240 90C 80'., 

(tp0 6 Lan-mos.)12
(3) V ehlcles (6) 4 " 16 12- 0 1 2120 16 12-. 16 12o 40 1*0 

Total: 
 8.612.642I1.41 7 243 

21 
 04 21 06
 

_ ,, 99 

http:8.612.642I1.41


AMTVITIES .9. 

10. Resettlement Area subproject 

1977 

AI 

"1000 

TTut 

-

1978 

AID RTG 

O00 

ITO,' A 

1979 100 1980 00 91000 19DTO 
5000 196 $06fIRI ALIAID RTC rOrTAAID RIC T-OAL AIDJJ 

16I 
RTC -ROA 

A00£11 .. . , 
l er 

AID Rl; .;-A-

J I 
C. Sericulture Project-

b. Pilot Projects • 

" -

-

1,69 794 2 .48 

2.000 2.000 

1 1,430 

1.700 

2.51 1,291 

1.70C -

506 1.797 

- -

43 

-

.761.41 A.44 60 1 ,151 3154 9.926 

C. Irrigation & Pumpng system 
(1) Construction, 

I . 

35,372 5,37 - -

- -. M l 

(2) Ia$ - - 1,700 1.7 - 2,500 2.5 2500 2 0 500 2 .- 1 700 1 .700 

Total 
 .695 39.866 1.56140 5.630 6,71, 129 3.0064,2M 43 3.076 3.919 844 3,360 4.2 5.755 .93880.560 

/ ror details. see nezt pAe. 

J/ Calculated at X120/talatof zig, ad a 
(Include. 151 tontlngency) 

I, 

*I hi
 



1978 000 
 1979 5000 
 1980 000
-978-188- Trtject AD rAc.ID 

AID RTC MUACTotal AID AID -]Total1TO 	 BAAC lT AAC Total 

1. Central ulberry 

rlantatitns
2. Cnt rl m,'erry 36. ­ 36 34 36 8 -48 

3. Ce.itrat2.IlUencesyouir.cllk - - - 25 - 25 - 49- 69-

htu.'es w/suppliae
&eqipment 400 - -	 '00 - 7 - 7 400 - - 400 

4. Farmera' ulj silk
 

Vnrrarear
 
h~ouses u/tLppItca
& equLpeent *t 585 ­- 585 5as 585 ­- 585 585 

5. I1k worm Eg

6. :Urpltee* 66 - 66 68 - 66 66 ­- 66 
6.?rslrs muilberry


pla'tattcu 73 - 73 73 - 73 73 - - 737. Coeperative 
 - - - 989 989 - - ­
a. r4rmers trrg. ou 

wilberry plants­
tion 4 silk worn
rearing 34-
 34 34 - 34 34 - 349. d improvement 
 501 - - 501 291 - 291 85 - 85 

to. Rouses for Ag. Ext. 
workers, Account-
i.L & Suprevlsor 	 " - 300 - 300 120 120 - 120 120 

11. 	 Vehicles. jasolin.. 
ipare-parts, & 
maintenance cost
 
for AS. Evrt.work­:rs & supervlor 608 - ­408 126 126 - ­169 169 


12. lries for Pg. 
Ext. workels,
 
Accountant 6 1Supervisor 
 - 69- 69 . 124 - 124 . 11. 161 

13. 	 True for As. Ext. 
worker & Supervi 

Doc ­ 18 - 18 - 60 40 - 7 - 7 
Tot.s1: 1.695 79 - 2489 1,085 441 989 2.513 1,291 506 . 1,797 

" AID ftwo lommad to formers tkreoh SAW.
 
1/ Cumulativo sawlmtal are my rocoecile.
od mmnto founded and got 

AID 

-

-

585 

66 


73 
7 


34 

85 


-

863 

1981 0000 

R 

3TG SAACITotal 

82 822 

7 - 7 

-	 385 

- 66 

73 

. ­

. - 34 
- - 85 

120 - 120 

174 174 

186- 18 


7 7 

57 - 1,619 

Alao 

AID 


00 

585 


U 


73 


34 
85 


-

. 

3 
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1982 50 Total 1978.1942 ys- - I---


E IAAC Total AID IrTG SAACJ?.
 

120- ­7 r 2 

2 82 - 23 . 238 

- - 4001,200 13 - 1,213 

555 2.924 - 2.2 

- 46 	 330 - 330 

- 733" 366
 
-
 - 7 - - 98 9 9 68 

36 168 - 169 
8- 1.04 ­ 1.04 

0 0 660 

174 - 17 - 1,051 - 1,051 

196 - 196 - 734. 73( 

a * . k2.0 

54 0 - 1.704 4,158 2,771 W9 9,926 



Annex 3.3.& 

LO ProJect Adinistration Center 

Cost Estimate 

Electricity S Available from EGAT 

Water Supply : Available from LNO existing plant 

Land : No Cost 

Road a Not required 

Office Buildiug : For approx. 45 people. A one-story 
building, wood and concrete type, 
50 m. x 15 m. (including land clearing, 
compaction, and necessary components -

toilet rooms, small operations and/or 
meeting roomwater supply and electric 
systems, partitions, etc. 

0900,000 

Facilities 

Amount Unit Cost Total Cost 
200,000 

Air conditioner 5 15,000 
Electric fans - ceiling 6 1,000 

- stand 4 1,400 
Wooden desks (special) 8 2,500 
Wooden desks (normal) 36 1,500 
Chairs (special) 8 500 
Chairs (normal) 36 90 
Cabinets (steel) 12 2,000 
Long Table, Chairs, Slide Board, etc. 

(Fot Operations Room) 

75,000 
6,000 
5,600 
20,000 
54,000 
4,000 
3,240 

24,000 
8,160 

200,000 

Residences Wooden houses for 1st Grade Oficers, 
each 8 m. x 10 m. (2 storeys, 3 rooms, 
@ 1150,000 each) 

300,000 

Initial Expendable Supplies - Say 30,000 

Final Engineering - Design and Supervision of Construction 25.000 

Total .......... 01,455,000 

Contingency Misc. 45,000 

Grand Total $1,500,000 
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LNO PROJECT ADMINISTRATION CENTER ( B)
 

-
 -
 -
 -
 -
 -
 -
 -
 -
 -


1978 1979 
 1980 1981 1982 
 TOTAL
 

1. ADMINISTRATION SUPPORT 
(U.S.)
 

SALARY
 

1 - Secretary 30,000 33,000 
 36,300 39,930 43,923 
 183,153 

1 - Driver 14,400 15,840 17,424 19,166 
 21,083 87,913
 

PER DIEM
 

1 - Driver 
 1,200 1,320 
 1,452 1,597 
 1,757 7,326
 
VEHICLE
 
---L--
 180,000 
 -

180,000
POL 
 10,000 11,000 12,100 
 13,310 14,641 
 61,051
 

SUB-TOTAL (U.s.) 235,600 61,160 67,276 74,003 81,404 
 519Q,443
 

------- CEME T PRTDE EPL RSON~l RTG -------------------------------------------------------------------­105,000 115,000 127,O00 140,0OO 154,000 
 641,0
 

2. O & M
45,000(RTG45,000 
 5,000
2. 0& _M (R TG) 45,000 45--,-- -0---,0045,000 45,000 
 45,000 45,000 
 45,000 
 225,000
 



No. of Pcsiticns/Grade/Compensation (E) 


Project Elements:
 

1. 
Royal Irrigation Department (RID)
 
LNO Field Director C-7 


2. Community Development Department (CDD)
 

a) SaraphL Proect
 

Salary:
2 - B.S. Degree, 2 ,230/month 

1 - Agricultural Extension, 900/month

2 - Children Sitter, 750/month 

2 - Janitor, 850/month 


Compensation:

Compensation for local technician 


200 hrs.&ear
 

Per Diem and Travel Expenses:
2 - Agr. Technician, 15 days/monthPer-diem for occupational training,

10 groups/year, 30 persons/group,
15/person - total 180 days 

Total: 

b) Basic Program 

1- Provincial Officer C-5, 2,630/month
1 - Muang District Officer C-4, 2 ,680/month

1 - Phanna Nikhom DIstrict Officer C-4, 


2 ,850/month
1 - Phung Khon District Officer C-4, 

2,370/month3 - C.D. Workers C-3, 2,100/month
2 - C.D. Workers C-2, 2,100/month 

1977 


20,000 


53,520 

10,800 

18,000 

20,400 


6,000 


15,600 


510,000 


634,320 


43,560 

32,160 

34,200 


28,440 


25,200 

25,200 


AM :EX 
Page 

1978 


83,720 


53,520 

10,800 

18,000 

20,400 


6,000 


15,600 


510,000 


634,320 


46,200 

34,200 

36,360 


30,240 


25,200 

25,200 


B-3.b. -
I
 

1979 


83,720 


53,520 

10,800 

18,000 

20,400 


6,000 


15,600 


510,000 


634,320 


49,020 

36,360 

38,640 


32,160 


25,200 

25,200 


RTG STAFFING 

1980 


83,720 


53,520 

10,800 

18,000 

20,400 


6,000 


15,600 


510,000 


634,320 


52,020 

38,640 

41,040 


34,200 


25,200 

25,200 


PATTE?-

1981 


83,720 


53,520 

10,800 

18,000 

20,400 


6,000 


15,600 


510,000 


634,320 


55,200 

41,040 

43,560 


36,360 


25,200 

25,200 


AJ COSTS 

Total
 

354,880
 

267,600
 
54,000
 
90,000
 
102,000
 

30,000
 

78,000
 

2,550,000
 

3,171,600
 

246,000
 
182,400
 
193,800
 

161,400
 

126,000
 
126,000
 



ANNEX B.3.b. RTG STAFFING PATTERN AND COSTS
 

Pare 2 

No. of Positions/Grade/Compensation ( ) 


Per Diem:
 

1 - (C-5),.600/month 


3 - (C-4), 500/month 


1 - (C-3), 750/month 


1 - (C-2), 600/month 


Lodging (Type B):
 

I - (C-5), 500/month 


3 - (C-4), 400/month 


1 - (C-3), 600/month 


1 - (C-2), 450/month 


Total 


3. Agricultural Research (DOA)
 

Salary:
 

1 - Coordinator Chief, 2000/month 


16 - Permanent Labors, 750/month 


4 - Temporary Labors (LNO), 700/month 


Per Diem, Lodging and Gasoline:
 
1 - Coordinator Chief, 8 days/month 


3 - Experimental Station Chiefs,
 
8 days/month 


1 - Division Chief, Bangkok level,
 
10 days/month 


Gaaoline, 350 km./week 


Total 


1977 


7,200 


18,000 


9,000 


7,200 


6,000 


14,400 


7,200 


5,400 


263,160 


8,000 


60,000 


11,200 


5,120 


20,480 


38,400 


10,000 


153,200 


1978 


7,200 


18,000 


9,000 


7,200 


6,000 


14,400 


7,200 


5,400 


271,800 


24,000 


180,000 


16,800 


15,360 


61,440 


115,220 


10,000 


422,820 


1979 


7,200 


18,000 


9,000 


7,200 


6,000 


14,400 


7,200 


5,400 


280,980 


24,000 


180,000 


16,800 


15,360 


61,440 


115,220 


10,000 


422,820 


1980 


7,200 


18,000 


9,000 


7,200 


6,000 


14,400 


7,200 


5,400 


290,700 


24,000 


180,000 


16,800 


15,360 


61,440 


115,220 


10,000 


422,820 


1981 Total
 

7,200 36,900
 

18,000 .90,000
 

9,000 45,000
 

7,200 36,000
 

6,000 30,000
 

14,400 72,000
 

7,200 36,000
 

5,400 27,000
 

300,960 1,407,600
 

24,000 104,000
 

180,000 780,000
 

16,800 78,400
 

15,360 66,560
 

61,40 266,240
 

115,220 499,280
 

10,000 50,000
 

422,820 1,844,480
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No. of Positions/Grade/Compensation ( ) 


4. Agriculture Extension (DOAE)
 

Salary:
 

1 - M.S. Degree, 2230/month 


7 - B.S. Degree, 1750/month 


1 - Administrator, 1550/month 


1 - Accountant, 1550/month 


2 - Clerks, 1220/month 


3 - Typists, 1220/month 


1 - Procurement, 1220/month 


3 - Drivers, 750/month 


4 - Guards, 750/month 


3 - Janitors, 750/month 


Compensation:
 

Subject Hatter Specialists 


20 - Farmer-Foremen, 20 x 500 x 7 


Pei Diem: 

a) Staff: 

1"- (C-2). 1 x 200 x 40 

5 - (C-i), 5 x 200 x 40 

b) Farmer Foremen: 

20 - Farmer Foremen, 20 x 25 x 30 

1977 


20,070 


110,250 


13,950 


13,950 


21,960 


32,940 


10,980 


22,950 


27,000 


20,250 


10,000 


70,000 


8,000 


30,000 


15,000 


1978 


26,760 


147,000 


18,600 


18,600 


29,280 


43,920 


14,640 


30,600 


36,000 


27,000 


10,000 


70,000 


8,000 


30,000 


15,000 


1979 


26,760 


147,000 


18,600 


18,600 


29,280 


43,920 


14,640 


30,600 


36,000 


27,000 


10,000 


70,000 


8,000 


30,000 


15,000 


11980 

26,760 


147,000 


18,600 


18,600 


29,280 


43,920 


14,640 


30,600 


36,000 


27,000 


10,000 


70,000 


8,000 


30,000 


15,000 


1981 Total
 

26,760 12/,110
 

147,000 698,250
 

18,600 88,350
 

18,600 88,350
 

29,280 139,080
 

43,920 208,620
 

14,640 69,540
 

30,600 145,350
 

36,000 171,000
 

27,000 128,250
 

10,000 50,000
 

70,000 350,000
 

8000 40,000
 

30,000 150,000
 

15,000 75,000
 



No. of Positions/Grade/Compensation () 

Lodging Allowance:
 

a) Staff: 
I - (C-2), (1 x 60 x 60)+ (1 z 140 x 30) 
3 - (C-1), (3 x 60 • 60) +(3 x 140 x 30) 


b) Farmer Foremen:
 
20 - Farmer Foremen, 20 x 
40 z 40 


Travel Allowance:
 

a) Staff:
 
6 - staff, 6 x 5 x 300 


b) Farmer Foremen:
 
20 - Farmer Foremen, 20 z 200 


Total 


5. Expanded Adult Education Service
 

Salary:
 
Administrator and instructor are RTC
 
Direct Hire.
 

Honorarium for local intellectual and
 
technician:
 

a) 105 Interest Groups, 30 hr./group,
105 x 30 z 30 
b) 3200 hr. Functional Literacy,3200 z 30 

AIME B.3.b-. RTG STAFFING PATTER AND COSTS 

Page 4 

1977 1978 1979 1980 1981 Total 

7,800 7,80) 7,800 7,800 7,800 39,000 
23,400 23,400 23,400 23,400 23,400 117,000 

8,000 8,000 8,000 8,000 8,000 40,000 

9,000 9,000 9,000 9,000 9,000 45,000 

4,000 4,000 4,000 4,000 4,000 20,000 
479,500 577,600 577,600 577,600 577,600 2,789,900 

94,500 94,500 94,500 94,500 94,500 472.500 
96,000 96,000 96,000 96,000 96,000 480,000 



ANNEX B.3.b. RTG STAFFING PATRM AND COSTS
 

No. of Positions/Grade/Compensation ( ) 


c) Overtime for Supervision/Evaluation
 

3 - district education officers and one
 
provincial education supervisor
 

4 x 24 x 35 


d) Compensation for 3 district education
 
officers and one provincial education
 
supervisor. 4 x 24 x 25 


Per Diem:
 

6 - Instructors, Adult Occupational
 
Training, 6 x 150 x 40" 


1 - (C-5) Audio-Visual/Mass Media Unit
 
I x 60 x 60 


1 - (C-3), 1 x 60 x 50 

I - (C-2), 1 x 60 x 40 

1 - (C-1), 1 x 60 x 30 

3 - Operator for Mobile Library Units 
3 x 60 x 30 


Total 


6. Division of Inland Fishery
 

Salary:
 

2 - H.S. Degree, RT Direct Hire
 
1 - B.S. Degree,
 

Per Dim:
 

1 - (C-6), 20 x 12 


1 - (C-5), 20 x 12 


1 - (C-4), 20 x 12 


1977 


3,360 


2,400 


36,000 


3,600 


3,000 


2,400 


1,800 


5,400 


248,460 


14,400 


14,400 


12,000 


1978 


3,360 


2,400 


36,000 


3,600 


3,000 


2,400 


1,800 


5,400 


248,460 


14,400 


14,400 


12,000 


Pase 

1979 

3.360 


2,400 


36,000 


3,600 


3,000 


2,400 


1,800 


5,400 


248,460 


14,400 


14,400 


12,000 


5 

1980 


3,360 


2,400 


36,000 


3,600 


3,000 


2,400 


1,800 


5,400 


248,460 


14,400 


14,400 


.12,000 


1981 Total 

3,360 16.800 

2,400 12,000 

36,000 180,000 

3,600 18,000 

3,000 15,000 

2,400 12,000 

1,800 9,000 

5,400 27,000 

248,460 1,242,300 

14,400 72,000 

14,400 72,000 

12,000 60,000 
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No. of Positions/Grade/Compensation ( ) 1977 1978 1979 1980 1981 Total 

Lodging: 

1 - (C-6), 20 x 12 24,000 24,000 24,000 24,000 24,000 120,000 

1 - (C-5), 20 x 12 24,000 24,000 24,000 24,000 24,000 120,000 

1 (C-4), 20 x 12 19,200 19,200 19,200 19,200 19,200 96,000 

Travel: 

1 - (C-6), 20 x 12 32,000 32,000 32,000 32,000 32,000 160,000 

1 - (C-5), 20 x 12 30,000 30,000 30,000 30,000 30,000 150,000 

1 - (C-4), 20 x 12 30,000 30,000 30,000 30,000 30,000 150,000 

Total 200,000 200,000 200,000 200,000 200,000 1,000,000 

7. Farm Bookkeeping Project 

Salary: 

1 - Agri. Economist, Bangkok (C-3) 
I x 1750 x 12 21,000 21,000 21,000 21,000 21,000 105,000 

1 - Field Supervisor, LNO, (C-2) 
1 x 1550 x 12 18,600 18,600 18,600 18,600 18,600 93,000 

5 - Field Surveyors, (C-1) 
5 x 1220 x 12 73,200 73,200 73,200 73,200 73,200 366,000 

3 - Statistic Clerks, (C-1) 
3 x 1220 x 12 43,920 43,920 43,920 43,920 43,920 219,600 

1 - Typist, (C-1), 

1 - Driver, (C-1), 

I x 955 x 12 

1 x 850 x 12 

11,460 

10,200 

11,460 

10,200 

11,460 

10,200 

11,460 

10,200 

11,460 

10,200 

57,300 

51,000 
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No. of Positions/Grade/Compensation ( ) 1977 1978 1979 1980 1981 Total 

Compensation: 

2 - (C-5), 2 x 30 1,660 1,660 1,660 1,660 1,660 8,300 

1 - (C-3), 2 x 30 830 830 830 830 830 4,150 

3 - (C-1), 1 x 30 1,940 1,940 1,940 1,940 1,940 9,700 

Per Diem: 

2 ­ (C-5), 2 x 60 ; 60 7,200 7,200 7,200 7,200 7,200 36,000 

1 - (C-3), 1 x 50 x 60 3,000 3,000 3,000 3,000 3,000 15,000 

1 - (C-2), 1 x 40 x 300 12,000 12,000 12,000 12,000 12,000 60,000 

1 - (C-1), 6 x 30 x 300 54,000 54,000 54,000 54,000 54,000 270,000 

Lodging: 

2 - (C-5), 2 x 100 x 60 12,000 12,000 12,000 12,000 12,000 60,000 

1 - (C-1), I x 80 x 60 4,800 4,800 4,800 4,800 4,800 24,000 

1 - (C-2), 1 x 60 x 300 18,000 18,000 18,000 18,000 18,000 90,000 

6 ­ (C-I), 6 x 60 x 300 108,000 108,000 108,000 108,000 108,000 540,000 

Travel Expenses: 20,200 20,200 20,200 20,200 20,200 101,000 

Hiring Farmer for Bookkeeping 100 x 50 60,000 60,000 60,000 60,000 60,000 300,000 

Total 482,010 482,010 482,010 482,010 482,010 2,410,050 



ANNEX B.3.b. RTC STAFFING PATT1N AND COSTS
 

Pase 8
 

No. of Positions/Grade/Compensation ( ) 


8. Public Welfare Department, Upstream Sericulture
 

a) Extension Workers
 

Two vorkers each at first 1550 x 12 x 2 
two year and 
last 3 year -

one each at 
7 workers 

Year 2 1645 x 12 x 2 
Year 3 

Year 4 

Year 5 

1750 x 12 x 2 
1§60 x 12 x 2 
1 975 x 12 x 2 

Sub-Total 

b) Supervisors
 

One supervisor 1750 x 12 x 1 


Year 2 1860 x 12 x 1 

Year 3 1975 x 12 x 1 

Year 4 2100 z 12 z 1 


Year 5 2230 x 12 x 1 


Sub-Total 


Grand Total 


1977 


37,200 


37,200 


21,000 


21,000 


58,200 


1978 


37,200 


39,480 


76,680 


-

22,320 


22,320 


99,000 


1979 


18,600 


39,480 


42,000 


100,080 


-

-


23,700 


23,700 


123,780 


1980 


18,600 


19,740 


42,000 


44,640 


124,980 


-

-

-


25,200 


25,200 


150,180 


1981 Total
 

18,600 130,20#J
 

19,740 118,440
 

21,000 105,000
 
44,640 89,280
 

47,400 47,400
 

151,380 490,320
 

- 21,000 

- 22,320 

- 23,700 

- 25,200 

26,760 26,760 

26,760 118,980
 

178,140 609,300
 



OPERATION AND MAINTENANCE
 

1. Summary of O M & R costs 

a. Irrigation System above Farm Turnouts
 

Personnel 

Materials and supplies 

Equipment and vehicle operation 


and repair
 
Building maintenance and utilities 


Sub-total 


b. 	Electric Pumping Costs 


Sub-total per rai 


c. 	Irrigation System below FTO @ 15/rai 

Hired personnel 
Farmer Labor, valued at 


Sub-total 


TOTAL 0 M & R 


TOTAL PER'RAI 


ANNEX B.4"
 

4,565,000
 
3,400,000
 
4,000,000
 

300.000
 

012,265,000
 

1002,000
 

71
 

740,000
 
2,040,000;
 

$ 2,780,000 

$16,047,000
 

86
 



AXIEX 13.5
 

OPERATION ANDMANTDENANCE EQUIPMEK LIST/COST
 
Description 

/ Front-end Loader 1.5 cu.yd. (with multi­
purpose buckgt, rubber tire, 100 HP.)

backhoe Attachments for Loader 
T/ Trailing Ditcher for Loader 
/ Land Plane 
4/ Backhoe (5/8 cu.yd. 100 HP.)
I/ Demp Truck, 5-6 Ton 
3/ Motorized Grader, 60-70 HP. 

Motorized Grader, 125 HP. 
Excavator, dragline 0.75 cu.yd.

4/ Generator, mobile diesel (25 kva.)
4/ Truck, water tank (1,500 gal.)
T/ Truck, fuel (1,500 gal.>
3/ Truck, Flat-bed (5-6 ton) 
4/ Truck, Pick-up (3/4 ton, 4 x 4)*
Z/ Mixer, Concrete (10/7 cu.ft.) 
- Vibrator, Concrete, gas stow 
W/ Compressor, (175 ctm.) diesel 
T/ Tractor, crawler w/blade 140 HP. 
3/ Farm Tractor w/mower 
4/ Crane, wheeled, 5 ton 
4/ Field Wagon, 4 x 4* 
4/ Field Car, 4 x 4* * 
5/ Motorcycles* 
6/ Bicycles* 

25 Ton Lowbed, Semi Trailer, 54,000 lb.GVW 
Roller, Towed Sheepfoot 
Pumps and Miscellaneous Equipment 
Comunication System** 
Workshop Equipment 

No. 

3 
3 
3 
3 
1 
6 
3 
1 
1 
2 
3 
1 
3 
4 
2 
4 
1 
2 
3 
I 
2 
8 
18 

180 
1 
2 

L.S. 
L.S. 
L.S. 

Unit Costj7 

$ 38,000 
6,500 
1,500 
2,000 

55,000 
18,000 
35,000 
81,000. 

220,000 
8,000 
38,000 
38,000 
18,000 
12,000 
18,000 
2,000 
16,000 
90,000 
10,000 
70,000 
12,000 
7,000 
900 
100 

40,000 
11,000 
-
-, 

-

Amount 

$ 114,000 
19,500 
4,500 
6,000 

55,000 
108,000 
105,000 
81,000 

220,000 
16,000 

114,000 
38,000 
54,00q 
48,000 
36,000 
8,000 
16,006 

180,000 
30,000 
70,000 
24,000 
56,000 
16,200 
18,000 
40,000 
22,000 
45,000 
160,000 
45.000 

.Sub-total $1,749,200 
Spare Parts 25 / 437,300 

TOTAL .......... $2,186,500 

.1 From Table 7 Annox I World Unk Appralisl Report on Northeast ThallaW
Improvement Project. July/73.


2/ Two unite per Operating Unit plus 2 for general project use.

3/ One unit per Operating Unit.
 
4/ Overall project use.
 
5/ One per zone man.
 
6/ One per gate tender and canal tender.
 

8/ 
July 1976 cost CIF. Bangkok Indexed 8% to July 1977.price level.
Essential that a FE fund be provided for this otherwise efficiency

will be severely affected.
 

* These items will likely be financed out of the RTG contribution
 
of $547,000.
 

** This item will not be financed by AID funds; it will be financed 
out of the RTG contribution of $547,000. 

7 



Annex B.6 

PROPOSED CONSTRUCTION SCHEDULE 
(RAI) 

Development Area 
Irrigable 

Area 
Rai 

1976 1977 1978 1979 1980 1981 1982 Remarks 

PILOT AREAS 

1. 
2. 
3. 

1,000+ 
2,000. 
2,000t 

1,000 
2,000-

2,000 

Mixed land test area 
Ditches & dikes test area 
Consolidated test area 

CONSOLIDATED AREA 26,300 

Aerial Photos 
Ground Control 
Rectified orthophotomps 
Cadastal Survey 
On-farm Survey 
Implementation 

2,000 
2,000 

10,000 
10,000 
2,000 

14,300 
14,300 

10,000 14,300 

Unrectified aerial photos 1:15,000 
available. 

DITCHES & DIKES 159,500 

Already Programmed 
Pilot Area 2 
Main Area 

55,000 
2,000 

102500 
2,000 

20,000 25,000 26,800 30,700 

Uo
Use results.to plan ainD&D 
program. 

Total L.C. + D/D 185,800 



CROP PLAN FOR PROJECT WZ-,H SOIL IMPROVEMENT (RAI) 	 Annez 3.7.a 

Land Consolidation Area Ditch and Dike 
Sd Rice 

Ricet&Veg. 
W.S. 

Ob JfdmTlies 
Tobacco Jute Gd.Nut 

Soya
D.S. D.S. W.S. D.S. 

FruitRice 
W.S. Total 
D.S. W.S. 

. 

D.S. 

Tobacco 

D.S. 

9 000 families 
Jute Gd.Nut/ Sesame 

Soya
W.S. D.S. D.S. 

Upland 
Crop

D.S. I 

Fruit& Veg.
U.S. 
D.S. 

Cotto 

W.S. 

* 70 

7,650 

7,220 

. 

3,000 

-

-

3,220 

.--

500 
5,210 

27,870 

28,580 

-

27,000 

-

-

-

1,580 

-

-

-

.--

4,500 

-
9,400 9,400 9,400 .- 15,370 15,370 - - - -

3,700 
-

3,700 

-

3,700 

-

. -

-

-

16,520 

29,620 

16,520 

29,820 

-

-

-

-

-

-

-

-

6,000 

-

- - -

3,200 3,200 - - - 3,200 - 27,020 - 2 - - - 23,020 - 4,000 - 14,00 
250 250 - - - 15,120 15,120 - - - - - -
470 470 - - - 5,890 5,890 - - -... 

1,500 - - - 1,500 9,150 - - - - 8,500 -
60 .. . 60 - - 7,530 - - - 7,530 .- . - - - -

L6,300 24,240 13,100 3,000 60 6,420 2,000 159,500 111,300 - 27,000 7,530 24,600 6,000 4,000 13,000 14,0C 

Remarks; j/ Mung bean, sweetcorn and/or Irish potatoes.
 

2/ 	A large percentage of Code 6 area is uncropped at present time.
 
Area irrigated will depend upon land clearing and land leveling undertaken,

the 	acceptdbility of second cropping and the project water supply.
 



CROP CALENDAR 
 ANNEX B.7.b
 

Fraction 
n each1
* TransplantingSJan. Feb. Mar. Apr. 
 hy JUM% Ju:1 Aug. Sept. Oct . Dec
 

*IiI(TpLc 112-U VjzM31 z4t -,Anr ep ad-dK 
W.S. Rice L.V.ic.251I .25 .501 ! is u-.-- " 

'.ooI+344
; I '.....
 
D.S. Tobacco___ _ __ _ __ _ 5.___. 5 

,R120 
" >" 

days 
.5" • 

a,, nr ery 
_5_rse_ 

1 .se 

D.S. M'unr Bean .50 .50 , ays ii 
D.S. Sweet Corn .50 .50 75 days 

tI I 
D.s.Sesame .­ 0 .50 " -0 .ay - . 

_______Groundnuts 

D.S.-Soya Bean 

__ .50. .501 

.0 .5010dys* 

----
105 dzay.s-J__ 

--­

oooo105odayso,/
"TI : .__' 

w.S. Soya Se., -25 .50 225f • _I­

-- S Jute.­

Veetabies/Iree fruit.; 
 Yeqjr- ro,4nd 365Idays I 

From Cropping Calendar ori;inally developod
by Peter .Kurg. FAO Senior ASricultur4 l Officer, Ddc.Slightly modified ror tl.eke studies Jin. 1977. 

1976 
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National Irrigated Agriculture 

Committee
 

National Coordinating Committee
 
LNO Integrated Rural Developmen 
Project
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LNO Provincial Coordinating Co-gnitte,
 

Chairman: 
 Governor, Sakon Nakhon Province
 
Vice Chairman: 
 LNO Project Field Director
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Annex B.lO.a
 

TECHNICAL ADVISORY SERVICES
 

1. General 

A consulting firm well experienced in agricultural develop­
ments similar to the Lam Nam Oon Integrated Rural Develop­
ment Project will be engaged by the Royal Thai Government
 
to work closely with the Government to ensure successful
 
implementation of the project.
 

2. RTG Agencies
 

The consultant would assist, advise or provide technical
 
services to the following agencies as described
 

The Ministry of Agriculture and tooperatives
 

Royal Irrigation Department
 
Community Development Department
 

Department of Agriculture
 
Department ofAgricultural Extension
 

Department of Cooperative Promotion
 

The exact counterparting arrangements would be developed

in detail and agreed with the Government, a final project
 
management and personnel organization chart would be
 
approved by all concerned parties; the key and eenior
 
counterpart and committee personnel would be named; and
 
the Thai technical input required from the Consultant
 
would be established according3y.
 

3. Scope of Work
 

The Consultant's scope of work would embrace the following:
 

- liaise with the Chairman and Vice Chairmen of the 
Coordinating Committee, the Provincial Coordinating
Committee and USOM, on all matters pertaining to 
developing the definite project plan, and subsequent

project implementation.
 

- provide overall project management services. In
 
particular, assist RID to develop annual work pro­
grams in advance of the construction seasons for
 
the timely award of contracts and the deployment

of personnel and labour for force account work, and
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assist the Agricultural Extension Department and

Comnunity Developnient Department to prepare phased 
programs for progressive attainment of objectives.
 

assist RID to complete the design of the main irri­
gation system, design of the main drainage system,

design of the irrigation water re-use systems,

design of all on-farm works, and design of the project

road network.
 

- assist RID to formulate, develop and implement opera­
tion and maintenance procedures specifically for Lam 
Nam Oon. 

- advise RID on the preparation of on-farm grade typo­
graphic maps, and any topographic maps required for 
completion of the main irrigation an4 drainage systems. 

- assist RID and the other agencies to prepare imple­
mentation and development programs. 

- assist RID to prepare contract documents and specifi­
cations for all contract works, and specifications

and work schedules for all force account work.
 

- advise RID on the supervision and management of all 
construction contracts and activities. 

- advise RID on all materials and equipment procurement

contracts as necessary, and assist RID to develop

schedules for timely materials and equipment procure­
ment.
 

Assist RID to implement the project in accordance
 
with project cost control, management information
 
systems, and such other organization'and management
 
systems and procedures as may be required of RID.
 

Coordinate all operational research programs in the
 
three proposed pilot areas.
 

prepare monthly reports for submission to USOM in
 
an approved form using data provided by the concerned
 
agencies.
 

advise and assist the Department of Agricultural

Extension to develop a well functioning agricultural

extension program for the Lam Nam Oon Project.
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advise and assist the Community Development Department
to co-ordinate all project coIommunity development acti­vities, other than RID's project implementation activi­ties.
 

- advise and assist the Department of Agriculture to
develop an agricultural research program linked with
the DOAE.
 

4. Consultant's Personnel
 
The Consultant's personnel would be required to form with
the various Government agencies, a well co-ordinated pro­ject team. 
As all principal activities would be on site,
the Consultant's personnel would be stationed there.
Consultant would, however, be required to maintain liaison
 

The
 
services with the Government agencies and USOM offices
located in Bangkck. 
As all principal activities would be
carried out at site, the RID Project Management and design
staff, with all support services, would also have to be
located at site.
 
The level of effort for consul.ant service is expected to
 
be approximately as follows: 
- Irrigation Engineer 

48 months 
- O&M Engineer 

36 months 
-
 System and On-Farm Design Engineer 
 24 months 
- Agricultural Extension Advisor 24 months 
-
 Rural Development Advisor 


24 months
 

- Agronomist 
15 months 

- Miscellaneous Specialists(Soil Scientist, Farmer's Institution,
Specialist, Hydrology Specialist,
Ag Economist, O&M Organization

Specialist, Irrigated Agriculture
Development Planner, Fisheries etc.) 
 17 months
 

- Consultants Home Office Technical Support 
 7 months
 
-
 Project Sponsoring and Bangkok Office
Admin. Support 


8 months
 

TOTAL 

203 months
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POSITION 
 1978 1979 
 1980 1981 
 1982 Man-months
 

Project Sponsor 

-2
 

Irrigation Engineer (Team Leader) 
 1D48
 
Water Mgmt./O & M Engineer 
 RID 36
 
System & On-Farm Design Engineer i hai Specia ist or RID2

Agricultural Extension Advisor V b24
 

24DAE
 
Rural Development Advisor 
 CDD_, 	 24 
Agronomist 


OA5
 
Hydrology Specialist 


1
 
Soil Scientist 


RID 
 5

Agricultural Economist 


2
 
0 & M Organization Specialist 


1

Irrigation Agri. Development Planner 

Miscellaneous Specialists 	

2
 

6
 

Home Office Backup 

Regional Office Backup 
7 

6.-


Thai Specialists, Surveyors, Design Total 203 
Engineers, Draftsmen, etc. as 
required to supplement RTG techni­
cal input. 
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OPEInAT:QNAL RlESEARCH PnoGIAM, 

1. 	 The present status regarling operational research pro­
rams is that a pilot area or approximiately 1,000 rai 
160 hia) has becci -started in the location shown on . 

Annex B.2.aayid some 50% of this area has been intensively 
developed nt-the on-farm level. fho cost of implement­
ing this work and the research .aiin. of the. pilot area 
as a whole are not yet clearly recorded. The topography 
in the area is undulnting and topsoil gcnerally through­
out the Lan Nain Oon area is shallow. Froin field inrspcc­
tions, the depth of cut in the land levelling operation 
-was heavy. No attempts were made to stockpile the top­
soil, ctit the 'subsoil as require'd, and then replace the 
topsoil. The resulting soil classification in the upper. 
horizons therefore varies according to 'whether the are'a 
was cut or rillede
 

9. 	 Full on-farm development of the Lan Nam Oon area will 
embrace four broad categories of development, that is, 
intensive pand extensive dcvelopment in areas suitable 
for rice and upland crop cultivation. The pilot areas 
should be selected to yield nll data requirqd for plan 
ning these developments which is not available from 
other sources, 

39 	 The ex'isting pilot area is located in that part of the 
project area which is to be developed extensively. • 
Using RID's land code system, the soil's are 60% Code 6, 
which is moderato to rather poor for upland crops (sandy 
soils), 35' Code 7, which is rathc.r poor for upland crops 
and paddy (acidic soils), and '5%Code 21 which is nioderate 
to rather good for upland crops. 

Utilizing the existing pilot area to the maxi'mum practica­
ble extent, it is propose.d that the following pilot aread 
be dcvelviped, Vnd that detailed methodology be dovelopdd 
for obtiinin3 the described data and carrying out the 
described studies. 



Annex B.11 

PacePila t Aren't"	 ' 

This is the existing pilot area. The area to be developedwill ie adequate for demostr'ation pUr&pose in .the

vd-iling poor soils. 

pro-


I.' AS:4e,.ble all developme'nt cost data to' a standardformat which will be suitable for all pilot area 
construction .work. 

4t2 Map areas of cut and fill with depths of cut andfill. SupcripoSe on this m1ap, the original landclassification data and the location of all soilsalplJing pits and auger holes. Asscmble the rela­vant original soil classification da.ta. Carry outa detailed soil classification and drainage studyon the now mixed soils and superimpose the resultson the master plan. Assemble all the new relevant

soil classification data.
 

4.0 The selected cropping patterns anticipate the
following predominant use of the lands within tho 
pilot area: 

Code 
 Wet Season 
 Dry Season­

6. . Soybean or ricO. Groundnuts
 
* 	 depending on water
 
' availability
. 

7 rice nil
 

2 rice, vegetables 
 Tobacco, vegetables.
 
mungbean, soy.bean,
> 
 peanuts
 

.Arrango dc onstrilt.ons to sho' the effect of apply­ing various quantities and finenesses of crushedlimestone, with and without fertilizer applicationon each of the proposed crops and on 	
s

each represen­tative soil classification.
 

/4.4 Farm use, losses and application efficiencies vary
con~ideraIbly and the values assumed for planninghave a significant effect on project, reliability.benefits. A measure of actual values is also re­quired as 
a basin for irmprovoment oC irrigation

.techniquos,
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The.meihodology selected for mcasuring o'i-Carm losses
 
etc. wi.1 l determl.ie. the measurenienits which have to be
 
tikeni anid the number and type -of.mcasurin' d.vic 3s.
 
Study s.i i.Ces should be as large as practicable and should
 
be rejwc.;entive in terms of crops, soils, topography,
 
driinagc and irrigation'.pattcrns, distancd from irriga­
tion witter sources etc.. *'ro primary conditions must be
 
mot ifl each study.area; the studcly area must bo wall
 

bounded and tust be adequately irrigated.
 

.Ncasurement oC farm use, loss'cs and efficiencies during 
the wet season require special techniques and should be 
deferred until the project personnel have successfully 
completed an assessment of dry season efficiencies. 

4lcosurements required for development of a water balance 
and a breakdown of on-farm use and losses will include but 
not be limited to: 

- ground water levels (piezonloters)
 

- meteorological data (rainfall, wind speed, hours 
of sunshine, solar radiation, maximum and ininimuna 

temperatures, relative humi.dity) 

- standard pan evaporation 

- frequency, amount and duration of irrigation 

-. drainage outflows ('particular a'ttention must be 
, paid to selecting study areas with clearly 

defined boundary conditions) 

- soil type and detailed classification 

- depth to hdrdpan if applicable 

- water depths at commencement at irrigation and 
end of irrigation 

- ljpnd. hight in ricelands 

- soil moisture content at beginning and end of, 
weasurement period 

- an estimlatc of boundary outflows and inflows (ba'st 
to select boundary conditions where these effects 
are inini1tized) 

http:determl.ie
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deep 	 perco.ntion 

Crop 	 ,rown',. 6rop calendar, cropgrowth stage(sepa'ate.masriiements. will b ."ne'ed for say,
the land preparation stao) 

Cnre m.-t: h talcen to cnsure that the studies are repro­
seiit.ntive of field coaid.itions and are n,,t of "research
qilaility", 

O.ther items to be included .in the pilot area study pro­gram would be to ascertain the effect starting irriga­of
.tion on May 1st and ceasing irrigation on October 1st.Land 	 p]reparation practices, both withand without irriga­tio,.n eedtoirascertained as part of this portion.of thestidy to 
determine minimiumi total water demand. Also,
the practicability,, cost,and effect on yields.of raisingbunds sufficiently to retain most of the August-September
rainfall needs -to be 'included in- the research program.
This 	practice would apply toonly local, varieties, thecultivation of large quantities of which should be dis­
couraged beca'use of its long growth cycle and high water
 
demand. 

I4.5 	 For effective water management, irrigation witer 
releases must he measured at the point of release 
from 	the reservoir and at. 
each 	significnnt take-off

point in the distribution system. 
As an incentive

for water conservation, the water supplied to the

farmer Will ultimately have to be measurled and the
former will eventually have ,to payfor it in some
 
way under a cost recovery prlogram. 

Water measurement on tho Lam Nam Oon Project shouldbe -ndertaken on two levels; main system and on-farm
system. The main system has constant head orifice
m.-.asring devices eacihat lateral. turnout 
and farm
 
turnout. 
 A system for routine measitrement ahould be
esta)lishte(I and followed, complete with: standard 
forms, O&M staff, job functions and responsibilities,
and datit processing procedures. Any additional ro­(quirements for measuring device installation, such
as..&taff Oages upstream and downstream of control 
gates, should be identified, constructed and includedin the water management plan. An'accurate measuring
system at tho main canal headworka is particularly 
required. 

http:yields.of
http:portion.of
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Pilot.. Area 1 is cio.n to -th0 headwlorks alnl should be 
11.etd to ont up anid demonstrate.a suitable on-farm 
minensuring sysitem . A review of the cost recovo-y 
silethods 1tndI3er consideration hy'RI D Would be necessary,
and tile water measurement systein should be developed 
accordingly. Standard recording fors,.s..O&M staff job
fuctions tind responsibilities, and data processing
systems and procedures should be established to cover" 
all processes up to the point where the farmer. could 
be charged for the water used. At present, water
 
is capable of being mncasured only down to the "farm 
turnout", or service area supply point (20-25 farina) 

At present, the farmers have little concel)t or how 
tile system has been designed to operate and, therefore,
the farmers at the head of each supply channel can be 
expected to breach dikes and take the water they
want, which is frequently far more than they need or 
should use for. optimumi yields, without regard for. 
downstream iisers or project efficiency. In a rota­
tional irrigation system, the minor channel would 
be chec|ied off in reaches so that the farmers in 
that reach could receive water for a given period 
of tiiie according to the capacity -of their inlet 
structures (usually pipe inlets). If the adjacent

farmers do not trust the extension officers to ad­
vise them properly on crop stress limits, water 
ro­
quirements etc., they will breach canals or install
 
siphons to got water and -tile whole rotational irr-i­
gation'plan will be made meaningless. It is essen­
tial to 'involve the farmers, through the water users
 
associations, in the measurement 
 of, water needs, soil 
moistbire, stress limits and'so on in order for them 
to understand the rotational system and to appreciate
the advantages to thd project as a whole and to'' 
themelseves as individuals. Achieving the farmers" 
cooperation in operation and maintenance of an on-farm
 
system entails very careful nurturing, instruction,

and help by the Ministry of Agriculture and Coopera­
tives through its various Departments. Even though
water users associations are to be responsible for 
on-farm O&M, RID. and the other Departments can not 
divorce themselves entirely from this work in the 
earJy day.1 of project development. Later, as lateral 
ba.6d irrigation associations, and hopefully project.
wide irrigation associations, are developed step by.
step along sound technical, financial and organiza­
tional lines, the level oZ" training, explanationi
guidance and involvement by the RTG" will decreaae. 

Such training should be includod in the oporational 
research programa for each pilot aroa. 
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. /Pilot Aern No. 2 

A secoid pilot irea.shoi.d be ilplcent.Ced, in the area tobe d eveloped rxtoeii-velyt using cxten iveon-fari develo p­llnt 	t odii.hlllcs, 'I'|lTe ar(ea shiOuld bo :.,Iolected to demon­strate two broid clitegories of agiicultural .developmont;.
ripe and uplanid crop cultivation on the better soils under­
ant exteitsive developmen't progran.to 

5.1 	 In this arca. it is proposed to study three levols of 
on-rarn, development 

- ditches and dikes, and some farm roads 

f ditches and dikes, drainaga improvemchtt
minimal land re-shaping, and some farm 
roads 

ditches and dikes, drainage ihiprovement,
minitial land re..shaping, some farm roads 
and minimal farm boundary re-alignment, 

5.2 	 Prior to starting construction, suitable forms
should.be 
 prepared to accurately record all cost 
inputs, and suitable ananligement organizations
shotild be set up to ensure that the required cost
data 	 is assembled and processed to a conclusive 
point. 

5,3 	As the.'pre-constructioi surveying and design inputwill 	 also vary with 	 the level of on-fargi development,
time-cards should be c.ompletcd by all project per­.sonne'1 workint on these phises of 'the work. Thisdata should also be'processed to a conclusive point. 

5. I 2Item of. Pilot Area 	 1.should bc'followed. 

.5.5 The selected cropping paiterns for the better soils

in the extensively developed project area anticipate
the following principal land use: 

Coda 
 Wet Season, 
 Dry Season 
1 Rice, fruit, vngotablos 
 tobacco, vegetables,
 

mung 	 bean, soybdanpeanuts. 

IA rice 
 sosamo
 

5 
 rico
 
6 cotton grounduuts, soyabeanv 

.mu'ng bean, tweet corn, 
.irish potatoes' 

http:should.be
http:progran.to
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7 	 rico . 

8 fruit nd Vegcttable% Ct'%uit and vegetableo 
9 , 	 jute ' 

The pilot area should be selected to include no 
many 	 of LIsC soils as possible. 

Demonstrations should be arranged to show 	 theeffects or applying limestone to the. soils as for 
Pilot Area 1, 

5s6 	 Farm application tifficiencies should be studied as 
iu Item IA, Pilot Area 1. 

5.7 	 Water management practices should be studied and 
demojistrated as Item Areain 5,'Pilot 1. 

5.8 	 Storm riuoff cha-acteristics also need to be
stmdied, to enable refinement of assumptions
regarding effective precipitation. 

6. 	 Pilot Area 

A tVird pi'lot area should be developed in the land con­soli.dcijoi area, using intensive on-farm development
techniques, to provide a comparison with the variouslvln of dlevelopnent in Pilot Airea 2. The two areas,Pilut Arejo 2 end Pilot Area. 3, S)uould be as comparable
as possible in topography, so:il types, drainage, dis­tatice from the maj.n canal, ctiltiveted crops'etco 

6.1 	 This pi.lot area should be studied and maneed
in the samie way as Pilot, Ar'ca 2, except. that
comparative levels of on-farm development would 
not be studied. 

7. 	 Tht isrea.s of Pilot Areas 1 tn'd 2 will depend on the
• requIirv.e.0s of detailedtho study plan. Areas of


1-3,000 Vai should 
lie alequate. 

8. 	 To aid t.he: 1il) forces4 and Exte.ntsion Department res­
]))o,,jic For' water s1Itiu;agemeiiI , crop plans, etc., 
 it isrcorMIC.IIendjl Lhiat a coiipute - program bo developed and

.thorolighly tested which ,stablishw i.ll 	 desirablecroppiong plans Cor the comiig dry season and predict
Proibable patteVjns .for the next wot. scnon. Inputs
would be:
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- reservoir storage at end of September.
 

- areas in l'and codes 

- land code/crop suitab'lity
 

mtAt1&atiL(.nl 
 rainfall and runoff for-prodic­
tions of irrigi.tion shortages and'thoir offecto
andibr determining effective rainfall 

crop water demands 

- farm gate prices of crops
 

- predicted crop yields 

production ceilings based on market absop­
tion .capability
 

cost of agricultural inputs.
 

- restrictive preferences, such as wet seasonrice. being grown on land Code 3 in the land 
consolidation area firstetc. 

Such a program should be established using'fully
appropriate technology and should not be overly

-sophisticated.
 

Considerabie water savings have been practicAblyachieved by 'using crop stress indicators to dictateirrigation frequencies and durations. 
 Such programs
could be computerized and run by project personnel
using. data collected at district, project or
level. ..This practice should not 
chak
 

be unduly pursued
on the Lain Nam Oon Project, as less sophisticated
water management practices have to be made to work
smoothly first. However , Lanm Nan Oon is short of
water and every use oC the available re-source will
untimately be necessary. 
 Therefore, when dev.eloping
and building up water r 
anagement organizations, it is
recommended that the various methods of forecasting
crop water demands, developing cropping -pat'terns,
planning and operating rotational irrigation progranis,etc., be preserited in training workshops to those per­sonnel responsible for O&. The intent would not beso much as to use these techniques in the immediate
future, but to make the water management personnelfamiliar with the available techniques, and then todevelop a ful'ly endorsed and clearly phased program
for progressive development of sound water management
practices; practices which utilize the appropriate
technology at each stop in the development program..
 

http:mtAt1&atiL(.nl
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9. 	 To be of nny value to future irrigation devolopment

planning, both at Lniii Nam Oon and elsewhere, tho
 
operationual research program, will. requiire:.
 

- clearly defined objectiless and study.
methodology 

adequate funding for specialist and technical
 
porsonnell labor, and measuring devices'
 

- clearly defined physical boundaries to the, 
study areas 

- experienced supervision 

- attention to detail 

StipPrvision. of> theso studies shoduld be the responsi-

WiJAy of 1he consiiltauts O&M specialist working in
 
close 	co-operation with RID's O>IM per:,oYLnnl tI._wL­
consu11tant'S'spocinlJst a-ronomist, and the Extension 
Department. For greater effectiveness, the studies
 
should be managed as a sub.-project by a clearly responi 
sible 	team, and not by the project team at large.
 

10. 	 The final.design of the operational research program,
 
as prepared'by RID and the LNO Consultant Team, shall
 
be integrated,with the DOA and DOAE research and
 
agricultural development plans, as described d1sewhere.
 
The final design should also be done in close cooperation

with the various departmehts and the departmental Team
 
Leaders of the LNO Project Management Group to ensure
 
that research.needs of all support.*activities are
 
adequately covered.
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Summary: Expanded Health and Family Planning
 

Services and PVO Programs
 

Dasic Program
 

A. CBFPS 
;)A 4-year pilot project to find best delivery
system(s) at village level using village personnel as
the health agent.
 

Project Activities Sugested for theSNO
 
1. 
Test at least 2 delivery systems models.
 

2. Add parasitic treatment
 

3. 
Introduce family planning incentives schemes:
 

a) Family based: - low cost rental of draft 
animal (buffalo) 

- loan interest rebate 
b) Community based: - RTG patronage; i.e. scholar­

ships, education grants,
farm supplies subsidy, etc. 

4. 
Establish "nuclear" families to test the effective­ness of a team concept of husband/wife and sons/
daughters to receive and extend toe help provided
under the CBFPS and related projects, as identified
below. 
For instance, the husband might be the
"contact" farmer selected by DOAE for crop extension
work; 
the wife might be the village health agent
selected by CBFPS or, alternatively, the home
economics/nutrition recipient selected under THEA
(PVO/OPG); the 
son or daughter participating as
a 4-H member (PVO/OPG); and a son as selected under
the Boy Scout fish propagation program (PVO/OPG).
 
B. MOPH -
 For the LNO the NFPP proposes to provide upgrading
tErining to 1st- and 2nd-class health center staff.
This will extend MOPH village health services and result
in less referral.
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Associated Programs
 

A. THEA (PVO/OPG)
 

A 3-year pilot project to provide home economics skills,
 
improved nutrition and family planning assistance in
 
8 demonstration villages. Of these 2 are planned in the
 
NE the 1st year and it is proposed that 1 of the 2 be
 
located in the LNO.
 

MOAC will provide 132 female extension agents for training

and subsequent assignment to the demonstration villages.

CDD is expected to reinforce this activity with the
 
coordination and support of their provincial home economics
 
staff.
 

B. Boy Scout Fish Propagation Project (PVO/OPG)
 

A 3-year pilot project to train Boy Scouts in artificial
 
insemination of local carp and to provide fish culture
 
technology to rural fish farmers. The increased fish
 
production will provide cash income and needed protein

and thus realize improved nutrition among farm families.
 
Support to this program will also be ptovided by the
 
Department of Fisheries.
 

It is proposed that selected villages within the LNO be
 
established as demonstration centers under this project.

It is further proposed that such selection be made in
 
concert with the THEA program to realize maximum benefit
 
from the nutrition/home economics assistance.
 

C. 4-H Program (PVO/OPG)
 

A 3-year pilot project to strengthen and expand the
 
Yuwa-Kasetkorn (Y-K) Program among the sons and daughters
 
of rural families.
 

This project will be coordinated with, and assisted by

the DOAE and among other objectives will result in
 
improved farming and homemaking practices. As such,
 
it is proposed that some farm familieg to be represented

under this project be jointly selected with THEA and
 
also be the "nuclear" families established under CBFPS.
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ENVIRONMENTAL ASSESSMENT
 

This environmental assessment has been prepared by the USON
 
staff and reviewed and agreed in principle by the RTG
 
National Environmental Board, pending a decision on the need
 
for an environmental assessment survey of the LNO project
 
area.
 

The assessment.of the impact of the Lam Nam Oon Project on
 
various environmental subject areas is based largely on
 
findings by the Committee for Coordination of Investigations
 
of the Lower Mekong Basin as contained in the report
 
Environmental Effects of Pa Mong dated August 1976. That
 
report is a comprehensive analysis of the probable impact of
 
the proposed Pa Mong dam and irrigation project on 26
 
different environmental subject areas. Since the Pa Mong
 
project irrigation service area includes much of N.E.
 
Thailand, the Pa Mong environmental study group has analyzed
 
the impact to date of a number of Northeast dams and irri­
gation systems already constructed and operational, including
 
LNO. The N.E. Thailand experience does, in fact, shape many
 
of the environmental impact conclusions of the Pa Mong report
 
and for this reason the Pa Mong environmental assessments are
 
considered applicable and valid for the LNO project.
 

Accordingly, it is judged, as was judged for the Pa Mong,
 
that the irrigated agriculture system of the Lam Nam Oon
 
"---should have few adverse effects on environmental values --­
but should contribute .... to the welfare of the (region)".
 

The following includes an evaluation of the impact of the Lam
 
Nam Oon Project on the more significant of the environmental
 
subject areas:
 

Use of Chemicals:
 

For the Lam Nam Oon it is anticipated that use will be made
 
of pesticides, together with fertilizers and other agricul­
tural chemical materials to optimize crop yields. Table 1
 
is a list of the chemicals that will probably be most useU
 
and estimates of their annual rate of application at ultimate
 
full production. Consideration will also be given to other
 
low toxicity insecticides such as Malathion, Sumition, Lannate
 
and Vydate and fungicides such as Maned-B, Paptan, Kelthane,
 
Thiram, Beulate and Tersan. All chemicals used will be
 
pretested and demonstrated under carefully controlled condi­
tions in the field in accordance with applicable regulations
 
under Thai law. No AID assistance is to be provided for the
 

http:assessment.of
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use or procurement of pesticides. Moreover none of those
identified in AIDTO CIRC A-35 dated January 30, 1976, will

be used on the project since the RTG has issued Royal
Decree No. 1 dated June 29, 1970 
(Act Governing Distribution
of Toxic Agents) which prohibits distribution and use of
34 dangerously toxic agents, including all of those identified
 
by AID.
 

Table 1
 

Fertilizer and Pesticides Requirements at Lam Nam Oon
 

Following is a rough estimate of fertilizer and pesticide

requirement at LNO:
 

Material 
 Unit
 

Agri. lime 
 M.T.*6000
 

N (100%) 
 M.T. 2500
 

P (100%) 
 M.T. 1000
 

K (100%) 
 M.T. 2500
 

BHC (or equal) M.T. 1000
 

Dimethoate 
 Kilo-liter 15
 

Parathion 
 Kilo-liter 10
 

Aldrex 
 M.T. 15
 

Sevin 
 M.T. 25
 

Toxaphene 
 Kilo-liter 150
 

Dipterex 
 M.T. 0.50
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Reservoir, Fisheries and aquatic biology:
 

As is typical of other impoundments (dams, tanks) constructed
in N.E. Thailand the Lam Nam Oon reservoir was not cleared
of vegetative growth prior to flooding. 
As a result the
nutrients derived from submerged vegetation is expected to
support biological activity and aquatic plant growth which
in turn, will support a high fish density. To realize the
reservoir potential of increased fish production as a food
and income resource the Department of Fisheries has started
a reservoir foodfish stocking program with the objective of
increasing fish density such that present yields are sub­stantially increased. In-migration attracted by the reservoir
fishery development is not expected to be extensive and thus
overfishing and inadequate income levels from lowered per
capita fish harvest is not considered a problem.
 
Based on experience from other large N.E. Thailand impound­ments aquatic growth will not be sufficiently heavy to produce
water discoloration, reduce transparency, limit shoreside
access or otherwise impair the aesthetic qualities valuable
for recreation and tourism purposes. 
However, it is expected
that some nuisance water weeds will develop in both the
reservoir and the irrigation systems. 
Systematic controls
will have to be followed to keep this type of growth checked.
 
Reservoir storage capacity and the ability to release surplus
water at controlled rates during periods of exceptionally
h:eavy rains will greatly reduce the destructive effects of

flooding.
 

Ground and surface water:
 

Year-round application of water on the fields together with
seepage from the distribution system can be expected to cause
a rise in average ground water 
levels of about 1-2 meters in
low-lying areas and as much as 
3-5 meters beneath upland areas.
Higher water tables during the dry season together with
available irrigation system water will improve domestic water
supply and probably result in reduced construction of wells
and less maintenance on existing wells. 
 The increase in
year-round water supply will enable an increase in fish
farming planned throughout the LNO area. 
Harmful deterioration
in ground water quality will not result from the planned irri­gation development as adequate drainage will be provided to
prevent water logging and possible salinization of soils. 
With
irrigation, ground water discharge will increase due to return
flow and probably many smaller streams now intermittently dry
will flow permanently and the quality of the water will be

improved.
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Public Health:
 

Based on extensive regional research by the Mekong Committee,
in cooperation with WHO, it is concluded that positive improve­ment in public health will occur. However, malaria control
 
measures must be taken. Schistosomiasis (human blood fluke
infection) is limited to a small area of the Mekong River and

is not considered a menace at the LNO area. 
The overall,
improvement in water quality mentioned above will have a

beneficial impact on public health.
 

Erosion, soil depletion:
 

On-farm erosion will not present a problem, as is evident
from the experience of other N.E. Thailand irrigated areas

with similar soil and terrain conditions. Canal embankment

erosion will have to be carefully controlled, however, with
 an improved vegetative cover planting and maintenance program.

With regard to maintaining soil fertility it is planned that
the use of fertilizer, agrilime, trace elements, etc. 
(Table 1,
above) will be strongly emphasized to realize the productivity
levels for the double cropping program proposed for the project

area. 
Crops such as cassava which are extremely soil-exhausting

in character, are not planned for the LNO.
 

Impact of double cropping on plant diseases and pests:
 

The incidence of disease and pest infestation increases with
double cropping. This has been particularly noticeable with

second crop paddy in the N.E. where the incidence of gall
midge and stem borer attack has been a problem. For the LNO
 a strong plant protection program is planned including

pesticides and fungicides use as noted above, and varietal
improvement research. 
In addition to these measures it is
anticipated that a large expansion in the area under second

cropping,such as will occur in the LNO, will result in less
incidence per unit of crop area. 
Based on predictions of levels of
plant protection and agricultural research personnel the

research and control programs planned for the project will
preclude any significant adverse impact from plant disease

and insect attack.
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target.:
 
Improved standard of living ter capita Income percentage increase half again)
 
for 10.000 farm families in a large as national average ) Socio-economic ar rvys for Term of trade for agriculture 
the Lac Nam O.n project . . ) project evaluation do not deteriorate 
Irrigated area Fertility absolute decline Lb childrea ) 

ever born 	 ) 

Child mortality absotute decline in deaths/ ) C local adwmuitrative records" 
thousand ) ( 

Cli ( n)ea •Credit and marketing systemsle 
Cloric Intake/capta 	 absolute Increase ) ( Soclo-econolc surveys for in the project area will beIn th project or** willob
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area in northeast 

Thailand an inte-
grated and coordina-

ted approach to 
rural development 
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agricultural produc-
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h~­
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remedial care in the project 

- eating balanced nutritional 

diet 

- having vocational skills 

practicing family plan ing 
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Coops, etc. -

Functioning comunity develop-
mat com ittees 4i Changvat leve 

and lower direct.I lavolvo4 Sp 
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n io 
-
Increase In X of population
 
- Increase in 9 of population 

- Xacreese I0 ]aof popul tlon 

- Sa.oI 1 9rI" la tim 

C l g " 

DOAR market data. 


Soclo-economic eurveys
for project evaluation 

Adainistrative and* 
project reports 
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1'MCa-Am? AZSw.ePicxS 
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ladivIduale will adopt m 
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etc.) It abem to , 
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erae uccasful 

Cradl viLl e eailable m 
filmveO md4 ip"S 

P Peg. 3 



4 
K uMo Ci meWAR Life of re~act ,p. easeLam" rsw "Keu frm T r~e 10 

PWOJect Tile • Nunega-Un ir On leTatrated Rural Oeelor-ea - Uo. 493-2j-lq -272 a r"et-" _ _ _ 

UAUMATIV2 OLOIUE~A*TWUV.T uIFIAA tyNDICATOUOntpute: (C-I) HagaLisadt of Outpute, (C-2) 0 .SS I R WM OI CS­

outpors s (C-4)uzi~~e a w ma Zoam ma 
I. Irrieatia system aid i ri- l. a) Kale caal &adgated agricultural lead laterals. iner.(ha.) 40 40 30 40 40 - Project reee aed MlGbudgets adeqate CMlsImpeorseaot completed cum. (n.) 195 235 265 305 345 repeats. alto viait 

b) Drainage system 
Pre-ceootructlo. etilitiesIncr. (ka.) - 30 5 5 60 60 60 are completed e ecedeUUecum. (ha.) - 30 73 120 180 20J 0 I.e. tpeographicall 

c) Land cossolldation edaetral Was0i8g. feintae ts.el4,ore". Incr.(ral)(eO0) ­ . 2 - 10 14.3 ­
cum. (ral)(000) - 2 2 12 26.3 ­

d) Ditch and dikee arta 
lncr.(rai)(OOO) ­ 2 20 25 26.8 30.7 ­
cur. (rat) (000) 55 57 77 102 128.6 159.3 ­

a) umber of detailed 
research plans m­
plated end being
applied. Incr. 1 1 1 - - ­

c. - 2 3 - ­ -

2. A reed eat completed pro- 2. a) Feeder roadsVAIMS for awiateemnce of incr. (ka.) 10 10. 12 12 - - ­the irrlgatio systemend cue. (ha.) 36 4 36 70 - ­ -1wcreasd 8mbILty7 can­
vowteatio-s and access to b) OAK4roads
 
mrkets fr the faeers incr.(ha.) 30 50 0 100 100 ­ra . (he.) 30 60 130 2"0 330 ­

3. O.-fm eeratlem aa 3. moot of self-help
melatammSA of the water eoetrlbuet by farmer
 
sopply ead drainage eytem to 061 eherges

effected (S uLlij os) 0.83 0.6 1.19 1.56 2.11 2.79 ­
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(C-3) 	 A83.ptl±ons !or act.ev'mav
Outputs: " (C-1) 	 Masnitude of Outputs: (C-2)-

outputs: (C-4)
1977 1978 1979 1980 1981 1982 1283 

4.Acomunity development 4. a) Namber of families 
progra in whi villagers tdceiving CDD occupe­
actively participate tional prdootlon and
 

other assistance
 
incr. (00) 4 12 16 20 24 - ­

cum! (00) - 16 32 52 76 - ­

b) 	Ntmber of villagers
 
In model vfllages who
 
participate under
 
Seraphl.Project."Z "of
 
total village families
 

* 	 Incr. .-. .13 20 20 25 - ­

c.. - 15 35 55" 80 

5 	A 3-step otrgaiSat2el of 5. a) Number of Coumunity 
f8tme?5 	 Development Department
 

ocupational groups
o~~gni~ed 	 "" ­

(30 memberslsroup) 
Ler. 10 30 40 50 
Cum. - 30 60 100 ISO ... 

b) 	 Number of Farmer Asso­
ciations organized or
 
reorganized.
 
(mis. 30 members required)
 

inct. - 3 3 3 3 ­

cum. - - £ 9 12:.­

c) 	Number of Cooperatives
 
orkanized or reorganized
 
(500 memberalCoop)
 

Iincr. - - 1 1. 1 - -

SUM. 2 3: ­
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ProJect Ttl, - Total U.S. Fu.ndizg_£ 3=ber: Lam Nam Oon Integrated Rural Development - No.493-21420-272 Date Prepare:
• .RATIVE Ln..AY 

cutp uts: (C-11. 

6. A -functioning agricultural
research and extension 
program 

OSJECTr;Z y VERIFIABLE I.,DICATOA.S
ragcitude of Outputs: (C-2) 

1977 1978 1979 1930 

6. 8)Number of farmers 
accepting and using 
results of applied 

19_1 1982 1983 

X.-A0S 
(C-3) 

CF V-U-1CA:O:; I A_'Z A%'. 
'saupcton- f.r a:.-v= 
output.: (C-4) 

-

research and extension 
progrss. incr.(O0)

cum. (00) 
-
-

5 
-

20 
25 

20 
45 

20 
65 

20 
85 

15 
100 

b) Nmber of farmers 
engaged in model farm
village program 

incr.. - 37 37 37 -37 37 -
CUM. -. - 74 111 148 185 -

7. yarm input. advisory 
services and marketing
'package" provided 

7. a) Agrilies in use, 
metric-ton. 

"incr. (00) 
cum. (00) 

-
-

35 
-

70 
105 

90. 
195 

40 
235 

40 
275 

-
-

b) Number of farmers 
receiving Institu-
tional credit, 2 of 

- 35 45 53 " 75. -

total femiliat 

c) lumber of farmers
assisted by the 
Marketing Organization 
for Farmers. 

C'm. (00) - 9.9 24.8 42.7 63.6 .­
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LOGICAL FRAxIOmIC Froz 7Y 1977 co 	 FY 1232 
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.S. Fundin_ 
 _ 
 _
Project Title 4 Number: Lam Nam Oon Integrated Rural Develop.nent - No.493-21-120-272 Date Prepared:
?:AA .E St'.ARY 0JECT-VtLY V-PZFIABE I. DXICATORSOutputs: (C-1) 	 '1!LYS CF VE.IF!CATI O I ?C.TKagricudo of Outputa; (C-2) ASSL ?1TC;IS 

191978 1979 198____18 92_8";(-)Jlu 
(C3) Assuptioas for achei.zg

iosfrehe.
8. 	 Improved services provided 8. a) Nnmber of village 1977 . 1981.98 1982 983* 	 outputs: (C-4)for familly planning, health h.eath agent.and hoe econonic/nut.*t£io. lnatald mt. .17 17 17 17 17 ­
cum. - 34 31 8a5 - ­

b) Number of health 
center workers who Jhcr. 3 9have completed cm. - - 12 -

- - • . . 
. . . 

advanced training 
c) 	 Number of faailtes
 

provided vith home
 
econonics and 
nutrition training 

Incr. 20 S0 45 ­ .
 
CUM. - 70 115 - - . 

9. 	 Functioning model farmer 9.. a) Nuner of model
with active nuclear family farmers/nuclear

achieving spread effect 
 families who havefrom training a" sats- been provided trainingtence which has been 	 " Incr. (00) I A 4reeIved 	 4 4 35 

.cum. (00) ­ 91 13 17. 20 ­

b) Number of farmer.s who 
have been assisted by

model farmer and the 
nuclear family


Incr.0(0) 4 16 16 16 16 
 12 ­
cum. (00) - 20 36 52 68 60 ­

10. LU-Loma Ilu¢catif Ceater" 106' lumber of training lasIses 
completed. Incr. 
 51 151 151 rSi 151 100 
 -

Cum. - 202 353 504 65 755 -

I 
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 OJECT!ELY VEI5FIAtE !:,IDCATORS 	 MEANS OF V-AIFICATIO4 I LMPORTA.%-T ASSLI?T!O:S 

outpute: (C-1). Magn5 tude of Outputs: (C-2) (C-3) Assumptions for achievica 
1977 1978 1979 1980 1981 1982 1.983- outputs: (C-4) 

ii. 	 Increased fish production ).leservbir fish 
for food and income pur- densiy (kg/r&1) 10 15 20 25 30 " " 
poses realized from fish 
stocking aud tralning b) Number of Boy Scouts 
irograma traine4 in artificial 

propagation of fsh 
incr.- - 100 100 . . . . 
CUE. - - 200 - - ­

e) .tumber of families 
receiving fish culture 
assistanc.. Iner. - 100 100 200 100 - -

CUE. - - 200 400 500 - ­
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hq Irrepared: 

rMUTIVK SUMA. Y 
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* 
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-
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i. Irrip lo System/Land 
lmproveocate/llet Project 

) 

2. Community Developmnt (CDO 

3. Agricultural lasearch (DA 

A. Agricultural Extensie (WDO) 

S. Expanded Adult iUncatlumServices 
setv 

S. Divialee of "lnd Flaheri a (117t) 

7. li,t. 

) 

) 

soa) 

- - - S ea Anmax 5-3. project Costs 
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Laid& Apema 

b) Project Racer"n 

S. roject Adms tratlm Can er­

9. Tchical AwIsory Service. . 

10. Iral -
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.4 

CRITICAL PERFORMANCE INDICATOR (CP1) NETWORK 

NO*AOACT"a. "TLIThe,id 49)-21-20-272 Lam Nam Oon Integrated Rural Development 

77 78 79 

Technical Advioery 8ervieelpjojet Project Paper re-
Admisl stration/14wpmet riewed/submitted 

* to AID/IW. :is':- . D/US0H award of 
I Q ... r"- cotrct for co- ­

*I sultent firm.
 
Project Paper
 
approved by AID/...
 

S " -Consultant tem 
RID/USOK eac ionA/hLl 

of prequaliftied ir m 

I G MRID/consultant comn­
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dn ar plan
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for project 
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"AID Loan Aglreement " ev, p.lan. 
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Side appointed I completescar-
Project Field 
 cultural rlearch
tDirector and Departl ln
 
menft Team Leaderspln 

RID /USO M Isuance 
 AE c n u t t
of Invitation for .Otcnutn
 
bids (IFA'a) for .-- Foupletad coupreheU-.
 
equipment procure- siva agricultural
 

Sent. development plan. 

Acceptable resolu- RID/USOM award of Iquipmt ITA it
tion of land alloc- --. procurement for project site.tion problem by PWD equipment .-­

in resettlement sub­
project.•
 

poet RID award of con­
tract for cone-

RTC rY 1978 budget truction of Projci­approved for Lam IAdminiatratio 
PaenOm Project. Center. 

RID completes con­
atruction of Project 
Adiniatration Co­

teor.
 

SoOia1 lervicoo "OAZ/THEA . starte . Training 50 member.s training 20 meNbers of pilot aocial • i 
of pilot social Improvernt vllae
Improvement village. : starts. 

AED/CED complete. 151 Lf-Long 
- 51 Life-Long aduc-_ education cla*em 

tion claaeea. starts. 

CIPS and TWd!
 
initiate selection 17 village health 

* agents selection'ndvillagetraininghealthfor and trla getstart,'17 

! I " "'' .... .. ...
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151 _ _ __ _ 

43.*Pa.,. 

51 82w 
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c m c € eos s1 
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a. 

5 if-eSou 

4 ration1 fe L 

8~r-strts 

od ­

"'|0Lf-o 

10dUc teL 

.o 

omC Ang I 

17 villa" health 47village h .17 Village health" heltseat seloctio h48ts nlectionLif-Lon ad.- edt. - 15A51 ife-~a5 
rts:ar t pileaJda tn OWtr88sle
8
 

a"lg ti gausa 

New.
 



CRITICAL PEAPORAMIA/E INDICATOR IcR) NETWORK 
MS Us I5 

II( illlll Noe. 
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So20 . drainage
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" A~~.e .,.*, -. 

_ _ _ _ Test progran for 
I 2,00 t ditch 

•giutu3Deeomn, 

. '"• . :DOAZ belins
i totrecruit and aiel 

,-I8ri.ext. outreach 
;sta~ff. 

i 

I 

WAN D C 
Initiate selection 
and training 100~~od e l fa f re / 

'nUlear famlies. 

T r i n~i n g400 ode l 
farwats/Dnoint " 
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. . 
. 

D startsit rm 
- -And train . 

30 CD occupattil 
Jaroup a' 

--
' 

5iit rt to form l id 

train 30 occup&­
•tional group@. 

staff.! 
Start: to form and 
train 3 Former 

,Associations. 

prga 

mofarmerfareranuclaaitfamilies. ho 

soc30 

Start to foo and 

train I Failer
I C o p raive .u r a c 

Mairketing package 

occupa-

I 

000"I Vs 012'IA 

. 
Initiate fish
culture training 

for 200 selected 

Evaluation 
tnd tS otamts• 

survey. 

riut project
,evtluaionsearsr 

ev iLVWlvlbl oll us 
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80 81 82 
--- Construction 40 W161, -Construction 

MAI aI and i0. .main canallateral start. and lateral start. p d ' 

•~~~~m,, -. : rov~d standard of" 

--- tliving In the e 
Construction IS Ks. Conatruction 45 VA. Construction 60 Km. Construction 60 a. 0om project ZetIg-ted 

- drainage system drainage system drainage system .. drainage system orea 
starts. starts. • starts. starts 

Ditch and dike rest Developing 25.00010el
 
touist.andCal ditch aod dike 


report available. . area start &0o tr& I a ic a 

areaStars.. area starts
 

* are Vat ditch end dike' ttdtheddk
 

*Developing 20.000
 
ral of ditch and
 
dike area.
 

Land consolidatl Lend consolidation Deveoping 10.0oo -" Developing 14/300
rai Lind onsol- re land co1aol- • 

teat prugram starts pilot test area 
".0o rat complets and report dation area, starts. datt area starts2,00 tavailable./ 

Training 400 model Start training Training 400 nadel_ Training 300 sods%
 
farnera/nuclear 400 model farmes/ farmers/nuclear farmaralauclat
 
families nuclear famlies. ,alies. .anthies.
 

Is3'. . 
Start to form and Start to form and
 
train £0 occupa- train 50 occupa- -_______.__
 

tional groups. tional groups.
 

Start to form and Start to form and
 
train 3 Farmer -'train 3 Farmer
 
Associations. Associations.
 

Start to form and Start to for m d
 
train I Farmer train I Former
 
Cooperative. Cooperative
 

Marketing Organiza­
tion for Farmer 
started , .•
 

Fish culture
Fish culture 

ing for 200 selecmd training for 200 training for 200
 

farmers andboy slected far -- - selected fanmts 

Fish culture train-


starts.
starts.scout. 

A and D start ( oclo-s€o=.a=
 
socn-ec-mnc surve tar
 
survey 

Second :'"ect Third project's
 

evaluation starts evaluation. 

S_ _ _ __I_ _ _ _ _ _ 
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Page 1
 

Critical Performance Indicator (CPI)
 

CPI No. Date
 

Prior Action
 

1 April 77 

2 May 77 

3 June 77 

4 June 77 


5 July 77 


6 Sept. 77 


7 Sept. 77 


8 Sept. 77 


9 Sept. 77 


Project Paper reviewed/submitted to AID/W.
 

Project Paper approved by AID/W.
 

RID/USOM selection of pre-qualified firms
 
for Technical Advisory Services.
 

Engineering plan, cost estimate and
 
financial planning for project
 
Administration Center completed by RID.
 

AID Loan Agreement signed.
 

RTG has appointed Project Field Director
 
and Department Team Leaders.
 

RID/USOM issuance of Invitation for Bids
 
IFB's) for equipment procurement.
 

Acceptable resolution of land allocation
 
problem by PWD in resettlement sub-project.
 

RTG FY 1978 budget approved for Lam
 
Nam Oon Project.
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CPI No. Page 2-
Date (First Year, July 1. 1977 
- Se tember 30, 1978)

A. Irrigation System/Land Improvement
 

10 Dec. 77 


B. Social Services
 

11 Jan. 78 


12 Sept. 78 


13 May 78 


RID construction 40 km. main canal and
 
lateral.
 

DOAE/THEA starts training 20 members of
 
pilot social improvement village.

AED/CED completes 51 Life-Long education
 
classes.
 

CBFPS and FHD initiate selection and
 
training for 17 village health agents.


C, Agricultural Development
 

14 Sept. 77. 
 DOAE begins to recruit and assign agri­
cultural extension outreach staff.


15 Nov. 77 
 DOAE and CD initiate selection and training
100 model farmers/nuclear families.
16 Dec. 77 
 CDD starts to form and train originated
 
30 CD occupational groups.
 

D. Socio-Economic Survey
 

17 June 78 
 KU and DAE start survey.
 
E. Technical Advisory Services
 

18 Sept. 1, 77 


19 Nov. 1, 77 


20 Feb. 1, 78 


21 Mar. 1, 78 


22. Mar. 1, 78 


23 Mar. 1, 78 


RID/USOM award of contract for consultant
 
firm.
 

Consultant team ETA/Thailand.
 

RID/consultant completed comprehensive

engineering, construction and O&M plan.
 
CD/consultant completed community
 
development plan.
 

DOA/consultant completed agricultural
 
research plan.
 
DOAE/consultant completed comprehensive

agricultural development plan.
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Annex E.2
 
Page 3 

CPI No. Date
 

F. Equipment
 

Dec. 1, 77 
 RID/USOM award of procurement for
 
equipment.
 

G. Project Administration
 

25 Sept. 1, 77 RID award of contract for construction
 
of Project Administration Center.
 

26 May 1, 78 	 RID completes construction of Project

Administration Center.
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Pago 4
 

CPI No. Date (Second Year, Oct. i, 1978 Sept. 30, 1979)
-


A. Irrigation System/Land Improvement
 

27 Dec. 78 RID starts construction 30 km. of main
 
canal and lateral.
 

28 Dec. 78 
 RID starts constr -tion 30 km. of drainage
 
system.
 

29 Dec. 78 Test program for :,000 rai ditch and
 
dike main area lauinched.
 

B. Social Services
 

30 Feb. 79 Training for 50 mcImbers of pilot social
 
improvement village start.
 

31 Dec. 78 151 Life-Long education classes start.
 

32 May 79 
 17 village health agents selection and
 
training start.
 

C. Agricultural Development
 

33 Dec. 78 
 Training for 400 model farmers/nuclear
 
f ,i lies. 

34 Dec. 78 
 Start to form and train 30 occupational
 
groups.
 

35 Dec. 78 Start to form and train 3 Farmer
 
Associations.
 

36 Dec. 78 
 Start to form and train 1 Farmer Cooperative.
 

37 June 78 Marketing package program onwards.
 

38 Mar. 79 Initiate fish culture training for 200
 
selected farmers and boy scouts.
 

F. Equipment
 

39 Jan. 79 Equipment ETA at project site.
 

Evaluation
 

40 
 Feb. 79 First project evaluation start.
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CPI No. Date (Third Year, Oct. l, 1979 - Sept. 30F 1980 

A. irrigation System/Land Improvement 

41 
 Dec. 79 	 Construction 40 km. main canal and lateral
 
start.
 

42 Dec. 	79 Construction 45 km. drainage system start.
 

43 Aug. 79 	 Ditch and dike test area completed and
 
report available.
 

44 Dec. 79 	 Developing 20,000 rai of ditch and dike
 
main ar.ta based on Aug. 79 report.
 

45 Dec. 79 	 Land consolidation test program start
 
on 2,000 rai area.
 

B. Social Services
 

46 Jan. 80 Training for 45 members of pilot social
 
improvement village start.
 

47 Dec. 79 151 Life-Long education" classes start.
 

48 Apr. 80 17 village health agents selection and
 
training.;
 

C. Agricultural Development
 

49 Deco 79 Training for 400 model farmers/nuclear
 
families.
 

50 Dec. 79 Start to form and train 40 occupational
 
groups.
 

51 Dec. 79 Start to form and train 3 Farmer Associations.
 

52 Dec. 79 Start to form and train 1 Farmer Cooperative.
 

53 
 Oct. 79 	 Marketing Organization for Farmers started
 
onward.
 

54 
 Mar. 80 	 Fish culture training for 200 selected
 
farmers and boy scouts.
 

Socio-Economic Survey
 

55 June 80 KU and DAE start survey.
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CPI No. Date (Fourth Year, Oct. 1 1980 -
Page 

Sept. 30 1981) 
A. Irrigation System/Land Improvement 

56 Dec. 80 


57 Dec. 80 


58 Dec. 80 


59 Aug. 81 


B. Social Services
 

60 Dec. 80 


61 Apr. 81 


Construction 40 km. main canal and lateral
 
start.
 

Construction 45 km. drainage system start.
 

Developing of 25,000 rai ditch and dike
 
main area start.
 
Land consolidation pilot test area
 
completed and report available.
 

151 Life-Long education classes start.
 

17 village health agents selection and
 
training start.
 

C. Agricultural Development
 

62 Dec. 80 


63 Dec. 80 


64 Dec. 80 


65 Dec. 80 


66 Mar. 81 


Evaluation
 

67 Feb. 81 


Training 400 model farmers/nuclear families.
 

Start to 
form and train 50 occupational
 
groups.
 

Start to form and train 3 Farmer Associations.
 

Start to form and train 1 Farmer Cooperative.
 

Fish culture training for 200 selected
 
farmers start.
 

Second project evaluation start.
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CPI No. Date (Fifth Year, Oct. 1, 1981 
- Sept. 30, 1.982)
 
A. Irrigation System/Land Improvement
 

68 Dec. 81 Construction 60 km. drainage system start. 
69 Dec. 81 Developing of 26,800 rai ditch and dike 

main area start. 
70 Dec. 81 Developing of 10,000 rai land consolidation 

area start. 

B. Social Services
 

71 Dec. 81 
 151 Life-Long education classes start.
 
72 Apr. 82 
 17 village health agents selection and
 

training start.
 
C. Agricultural Developmeit
 

73 Dec. 81 
 Training 400 model farmers/nuclear families.
 
74 Mar. 82 
 Fish culture training for 200 selected
 

farmers start.
 

Socio-Economic Survey
 

75 June 82 
 KU and DAE start survey.
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CPI No. Date (Sixth Year, Oct. 1, 1982 - Sept. 30, 1983)
 

A. Irrigation System/Land Improvement
 

76 	 Dec. 82 Construction 60'km. drainage system
 
start.
 

77 
 Dec. 82 Developing 30,700 rai ditch and dike
 
main area start.
 

78 Dec. 82 
 Developing 14,300 rai land consolidation
 
area start.
 

B. Social Services
 

79 Dec. 82 100 Life-Long education classes start.
 

C. Agrictltural Development
 

80 Dec. 82 Training 300 model farmers/nuclear
 
families.
 

Evaluation
 

81 Feb. 83 Third project evaluation start.
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Schedule
Implementation 


Events Prior to Project Start on July 1, 1977
 

Date Time 
Events Start - End Requtred Responsibility Remarks 

A. Administrative 

1. National Coordinating Committee for 
LNO Integrated Rural Development 
Project appointed and function. May 31,'77 RTG 

2. LNO Provincial Coordinating Committee 
appointed and function. - May31,'77 RTG 

3. Orientation for village leaders and 
all authorities in project area. June 1,'77 - June 30,'77 Comittee 

B. Technical Advisory Services 

1. Completion of detailed consultant 
scope of services. May 1, '77 - May 31, '77 1 month RID 

2, Issuance of invitation for 
expression of interest to CBD. May 1, '77 - May 31, '77 1 month RID 

3. Selection of pre-qualified 
firms. June 1,'77 - June 30,'77 1 month RID/USOM 

C. Project Administration 

1. Agreement on site selection. - June 1, '77 RID/other agencies 

2. Completion of engineering plans, 
cost estimate and financial 
planning. June 1,'77 - June 30,'77 1 month RID 
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Events 
Date 

Start - End 
Time 

Required Responsibility Remarks 

D. Irrigation System/Land Improvement 

1. Main canal and lateral construction 
completed 195 km. - Sept.'77 RID 

2. Ditch and dike area construction 
completed 55,000 rai. - Sept.'77 RID 

E. Social improvement 

1. Pilot social Improvement village
,selection. - June '77 CDD, DOAE 

CBFPS, THEA 

2. Saraphi Project location selection. - June '77 - CDD 
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First Year of Implementation Plan (July 1, 1977 - September 30, 1978) 

Staffing. Personnel and Construction Features 

Events 
Date 

Start - End 
Time 

Required Responsibility Remarks 

A. Irrigation System/Land Improvement 

1.. 40 km. main canal and lateral 
construction. Oct. '77 - Sept.'78 12 months RID 

a) 20 km. feeder road 
development. Oct. '77 - Sept.'78 12 months RID 

b) 80 km. O&M road development. Oct. '77 - Sept.'78 12 months RID 

B. Social Services 

1. Saraphi Project Center 
construction. Oct. '77 - May '78 8 months CDD 

a) Staff recruiting and training. Oct. '77 - Apr. '78 7 months CDD 

2. First 20 families of pilot social 
improvement village training. Mar. '78 - Apr. '78 2 months DOAE, THEA 

3. 51 Life-Long education classes. - Sept.'78 12 months AED/CED 

4. First 17 village health agents 
selection and training. Mar. '78 - Apr. '78 2 months CBFPS, FHD 

5. Advance training for 3 health 
center workers. - Mar. '78 1 month FHD/MOPH 
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Events 
Date 

Start - End 
Time 

Required Responsibility Remarks 

C. Agricultural Development 

1. LNO agri. extension outreach staff 
recruiting and assignment. Sept.!77 - Jan. '78 4 months DOAE 

2.- Selection and training 
.100 model farmers/nuclear 
families, 

Sept.'77 - Feb. '78 6 months DOAE, CDD, AED 
and DOAE 

3. Forming and training 
.30 occur 'tonal groups. Oct. '77 - Feb. '78 5 months CDD 

D. Socio-Economic Survey June '78 - Dec. '78 7 months KU, DAE 

E. Technical Advisory Services 

1. Issuance of request for 
proposals (RFP's) 

2. Award of contract for 

July 1,'77 - July 31,'77 1 month RID/USOM 

consuILant firm. Sept.-,'77 - Sept.30,'77 1 month RID/USOM 

3. Cowultant team FTA/Thailand. Nov. 1,'77 - Nov. 30,'77 1 month RID/USOM 

4. Complete comprehensive 
engineering, construction 
and O&M plan. - Feb. 28,'78 RID/consultant 

5. Complete community development 
plan. - Mar. 31,'78 CDD/consultant 

6. Complete agriculture research 
plan. - Mar. 31,'78 DoA/consultant 

7. Complete comprehensive agricul­
tural development plan. - Mar. 31,'78 DOAE/consultant 



Annex E.3 
Page 5 

Date Time 
Events Start - End Required Responsibility Remarks 

F. Equipment 

1..Completion of detailed equipment 
specification. July 1,'77 - July 31,'77 I month RID/USOM 

2. Issuance of invitation for 
.expression of interest in CBD. July 1,'77 - July 31,'77 1 month RID/USOM 

3. Selection of pre-qualified 
firms. Aug. 1,'77 - Aug. 31,'77 1 month RID/USOM 

4. Issuance of invitation for 

bids (IFB's). Sept.1,'77 - Sept.30,'77 I month RID/USOM 

5. Approval of bids. Nov. 1,'77 - Nov. 30,'77 1 month RID/USOM 

6. Award of procurement. Dec. 1,'77 - Dec. 31,'77 1 month RID/USOM 

7. Shipment from U.S. Ports. Aug. 1,'78 - Jan. 31,'79 6 months RID/USOM 

G. Project Administration 

1. Issuance of IFB's for 
construction. Aug. 1,'77 - Aug. 31,'77 1 month RID 

2. ward of contract for 
construction. Sept.l,'77 - Sept.30,'77 I month RID 

3. Contract start construction. Oct. 1,'77 - May 31,'77 8 months RID 



Second Year of Implementation Plan (October 1, 1978 
- St 


Staffing, Personnel and Construction Features
 
Date 


Time
 
A-ven.,t Sste/admrrmn 


-End
A. Irrigation System/Land Improvement 
Start Required 


1. 30 km. main canal and lateral
construction. 

Oct. '78 
- Sept. '79 12 months 


a) 12 km. feeder road
development. 

Oct. '78 
- Sept. '79 12 months 


b) 50 km. O&M road development. 
 Oct. '78 
- Sept. '79 12 months 


2. 30 km. drainage system

construction. 


Oct. '78 
- Sept. '79 12 months 

3. Test progra, for 2,000 rai ditch
 

and dike main area. 
 Oct. '78 
- Sept. '79 12 months 

B. Social Services
 

1. 50 families of pilot social

improvement of village training. 
 Nov. '78 
- Apr. '79 
 6 months 


2. 151 Life-Long education classes. 
 Oct. '78 
- Sept. '79 
 12 months 


3. 17 village health agents
selection and training. 
 Mar. '79 
- Apr. '79 
 2 months 


4. Advance training for 9 health
center workers. 

Mar. '.9 
 I month 
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Responsibility Remarks 

RID 

RID 

RID 

RID 

RID 

DOAE, THEA 

AED/CED 

CBFPS, FHD 

FHD/MOPH 
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Events Date 
Start - End 

Time 
Required Responsibility Remarks 

C. Agricultural Development 

1. Forming and training 
30 occupational groups. Oct. '78 - Feb. '79 5 months CDD 

2. Grouping and training 
3 Farmer Associations from 
previous organized CDD 
occupational groups. Oct. '78 - Feb. '79 5 months DCP, DOAE, CDD 

3. Grouping and training
I Farmer Cooperative from 
organized FA's. Oct. '78 - Feb. '79 5 months 

and AED 

DCP, DOAE, CDD 
and AED 

4. Market±ng "package" programmed. June '78 onwards DOAE, BAAC and 

DCP 
5. Selection and training

400 model farmers/nuclear 
families. Oct. '78 - Mar. '79 6 months 

DOAE, CDD, AED, 
and DOA 

6. Fish culture training for
200 selected farmers and 
boy scouts. Jan. '79 - Mar. '79 3 months 

DIF, CDD and 
AED 

F. Equipment 

I. Equipment ETA at prcject site. - Jan. '79 RID/USOM 
First Evaluation Feb. '79 - Apr. '79 3 months RTG/USOM 

Training 

Third country observation/
training visit. Oct. '78 - USOM 
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Third Year of Implementation Plan (October 1, 1979 
- September 30, 1980)
 

staffing, Personnel and Construction Features
 

Events Date 
 Time
Start - End 
 Required Responsibility 
 Remarks
 
A. Irrigation System/Land Improvement
 

1. 40 km. main canal and lateral
construction. 
 Oct..'79 - Sept.?80 
 12 months 
 RID
 

a) 12 km. of feeder road

development. 
 Oct. '79 - Sept.'80 12 months RID
 

b) 100 km. O&M road development. Oct. '79 
- Sept.'80 12 months 
 RID
 

2. 45 km. drainage system
construction. 
 Oct. '79 - Sept.'80 12 months RID
 
3. Test program for 2,000 rai land
consolidation area. 
 Oct. '79 - Aug. '81 
 20 months 
 RID
 
4. Developing 20,000 rai of ditch
 

and dike main area. 
 Oct. '79 - Sept.'80 12 months RID
 

B. Social Services
 

1. 45 families of pilot social
Improvement village training. 
 Nov. '79 - Apr. '80 
 6 months DOAE, THEA
 
2. 151 Life-Long education classes. 
 Oct. '79 - Sept.'80 12 months 
 AED/CED
 

3. 17 village health agents
selection and training. 
 Mar. '80 
- Apr. '80 2 months CBFPS, FHD
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Date Time 

Events Start - End Required Responsibility Remarks 

C. Agricultural Development 

1. Forming and training 
40 occupational groups. Oct. '79 - Feb. '80 5 months CDD 

2. Grouping and training 3 Farmer 
Associations from previous 
organized CDD occupational groups. Oct. '79 - Feb. '80 5 months 

DCP, DOAE, CDD 
and AED 

3. Grouping and training I Farmer 
Cooperative from organized FA's. Oct. '79 - Feb. '80 5 months 

DCP, DOAE, CDD 
and AED 

4. Marketing Organization for 
Farmers available. Oct. '79 onward DOAE, MOF, BAAC 

5. Selection and training 
.400 model farmers/nuclear 
families. Oct. '79 - Mar. '80 7 months 

DOAE, CDD, AED 
and DOA 

6. Fish culture training for 
200 selected farmers and 
boy scouts. Jan. '80 - Mar. '80 3 months DIF, CDD, AED 

Socio-Economic Survey June '80 - Dec. '80 6 months KU, DAE 

Training 

1. Third country observation/ 
training visit. Oct. '79 - USOM 
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Fourth Year of Implementation Plan ")ctober 1, 1980 - September 30, 1981) 

Staffing, Personnel and Construction Features 

-Ivents 
Date 

Start - End 
Time 

Required Responsibility Remarks 

A. Irri ation System/Land Improvement 

1. 40 km. main canal and lateral 
construction. Oct. '80 - Sept.'81 12 months RID 

a) 100 im. of O&M road 
development. Oct. '80 - Sept.'81 12 months RID 

2. '5 km. of drainage system 
copstruction. Oct. '80 - Sept.'81 12 months RID 

3. Developing 25,000 rai ditch and 
dike main area. 

4. Land consolidation pilot test 

area final report. 

Oct. '80 - Sept.'81 

Aug. '81 

12 months RID 

RID 

B. Social Services 

1. 151 Life-Long education classes. Oct. '80 ­ Sept.'81 12 months AED/CED 

2. 17 village health agents 
selection and training. Mar. '81 -Apr. '81 2 months CBFPS, FHD 
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Date Time 
Events Start - End Required Responsibility Remarks 

C. Agricultural Development 

1. Forming and training 
50 occupational groups. Oct. '80 - Feb. '81 5 months CDD 

2. Grouping and training 
3 Farmer Associations from 
previous organized CDD 
occupational groups. Oct. '80 - Feb. '81 5 months 

DCP, DOAE, CDD 
and AED 

3. Grouping and training
I Farmer Cooperative 
from organized FA's. Oct. '80 - Feb. '81 5 months 

DCP, DOAE, CDD 
and AED 

4. Selection and training
400 model farmers/nuclear 
famil'es. Oct. '80 - Mar. '81 6 months 

DOAE, CDD, AED 
and DOA 

5. Fish culture training for 
200 selected farmers. Jan. '81 - Mar. '81 3 months DIF, CDD & AED 

D. Socio-Economic Survey June '81 - Dec. '81 7 months KU, DAE 

Second Evaluation Feb. '81 - Apr. '81 3 months RTG/USOM 

Training 

1. Third country observation/
training visit. Oct. '80 USOM 
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Fifth Year of Implementation Plan (October 1, 1981 - September 30, 1982) 

Staffing, Personnel and Construction Features
 

Date
Events Time
 
Start -
 End Required 
 Responsibility 
 Remarks
A. Irrigation System/Land Improvement
 

1. 60 km. of drainage system
construction. 

Oct. '81 - Sept.'82 
 12 months 
 RID
 

2. Construction 10,000 rai land
consolidation area. 
 Oct. '81 - Sept.'82 12 months RID
 

3. Developing 26,800 rai ditch
and dike main area. 
 Oct. '81 - Sept.'82 
RID
12 months 


B. Social Services
 

1. 151 Life-Long education classes. 
 Oct. '81 - Sept.'82 
 12 months 
 AED/CED
 

2. 17 village health agents
selection and training. 
 Mar. '82 - Apr. '82 
 2 months 
 CBFPS, FHD
 
C. Agricultural Development
 

1. Selection and training
400 model farmers/nuclear

families. DOAE, CDD, AED
Oct. '81 -Mar. 
'82 6 months and DOA
 

2. Plzh culture training for
100 selected farmers. 
 Jan. '82 - June '82 6 months DIF, CDD & AED
 
Soclo-Economic Survey 
 June '82 - Dec. '82 7 months 
 KU, DAE
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Pase 13Sixth Year of Implementation Plan (October 1, 1982 -September 
 30, 1983)
 

Staffing, Personne.1 and Construction Features
 

Date 
 Time
IE mhAnS 
 Start - End
A. Irrigation System/Land Improvement	 
Required Responsibility 
 Remarks
 

1. 80 km. drainage system
eonstriUdtion. 

Oct. '82 - Sept.'83 

RID
12 months 


2. Construction 14,300 rai
land cdnsoiidation. 
 Oct. '82 - Sept.'83 12 months RID
 
3. Developing 30,700 ral ditch
and dike main area. 
 Oct; '82 - Sept.'83 	

RID
12 months 


B. scial Services 

L 	 100 Life-Long education classes. 
 Oct. '82 - SepL;'."3 12 months 
 AED/CED
 

C. Agricultural Development
 

E. Selection and training
300 model farmers/nuclear 

DOAE, CUD, AED
families. 


Oct. '82 - Mar. '83 
 6 months 
 and DOA
Third Evaiuation 

Feb. '83 - Apr. '83 
 3 months 
 RTG/USOM
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Seventh Year of Implementation Plan (October 1, 1983 

Staffing, ' Persoinh el and Construction 

- September 30, 1984) 

Featur*ie';-,c -j,,! 

vents 
bite 

Start - End 
Te 

Required ;,: Responsbtility Remarks 

rr4gat n- Sys tem/Land Improvement 

L O, km ,4rainage, sXystem,
construction. 

ct 
"ostucio.'83 ' -Sept.'84r'Ot .12I months i-;RID 



ANNEX F 

STLTUTO? CRITERIA 

COUNTRY CHECKLIST 

A. Genr'ai Criteria for Country 

1. FAA Sec. 116. Can it be The assistance will directly 
demcrnsTiat-ethat benefit the needy. 
ccntcmplated assistance will See Description of the Project, 
directly benefit the needy? Part lC. 

2. FAA Sec. 481. Has it been To the contrary; the RTG has 
determined that the government taken and continues to take 
of recipient country has strong measures to deny the 
failed to take adequate steps entry into, sale in, and export 
tc prevent narcotics drugs and from Thailand of narcotic drugs. 
other controlled substances 
(as detined by- the Comprehen­
sive Drug Abuse Prevention 
and Control Act of 1570) 
prcduced or processed, in 
whole or in part, in such 
ountiy, or transported through 
such country, from being sold 
illegally within the juris­
diction of such country to U.S. 
Government personnel or their 
dependents, or from entering 
the U.S. unlawfully? 

3. FAA Sec, 620(a). Does recipient No. 
country furnish assistance to 
Cuba or fail to take appropriate 
steps to prevent ships or 
aircraft under its flag from 
carrying cargoes to or from 
Cuba? 

4 FAA Sec. 620(b). If assistance Yes. 
is to a government, has the 
Secretary of State determined 
that it is not controlled by 
the international Communist 
movement? 
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5. FAA Se,. 620(cj. If assistance No. 
-t government, Ls the
 

government liabie as debtor
 
or unconditional guarantor
 
on any debt to a U.S. citizen
 
for goods or services
 
furnished or ordered where
.aj 
such citizen has exhausted
 
available legal remedies and
 
(b) debt is not denied or
 
contested by such government?
 

6. FAA Sec. 620(e) (1). If No,
 
asiastance s to a government,
 
has It (including government
 
agencies or subdivisions)
 
taken any action which has
 
the effect of nationalizing,
 
expropriating, ov otherwise
 
seizing ownership or control
 
of property of U.S. citizens
 
or entities beneficially
 
owned by them without taking
 
steps to discharge its
 
obligations toward such
 
citizens or entities?
 

7. FAA Sec. 620(fj)jA .Sec.l10. No.
 
Is recip:.ent country a
 
Communist country? Will
 
assistance be provided to the
 
Democratic Republic of
 
Vietnam (North Vietnam),
 
South Vietnam, Cambodia or
 
Laos?
 

8. FAA Sec. 620(1). Is recipient No.
 
country in any way involved
 
in (a) subversion of, or
 
military aggression against,

the United States or any
 
country receiving U.S.
 
assistance, or (b) the
 
planning of such subversion
 
or aggression?
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9. FAA Sec. 62 0(j) . Has the No.
 
country permitted, or failed
 
to take adequate measures to
 
prevent, the damage or
 
destruction, by mob action, of
 
U S property?
 

10. FAA Sec. 620I. If the 
 Thailand has instituted the full
country has failed to institute investment guaranty program.
the investment guaranty program

for the specific risks of
 
expropriation, inconvertibility
 
or confiscation, has the
 
AID Administrator within the
 
past year cons.dered denying

assistance to such government

for this reason?
 

11. FAA Sec. 620(o); Fisher1en.'s Thailand has not seized or
Protective Act, Sec 5- If imposed any penalty or sanction
country has s-eize, 
 or imposed 
 against, U.S. fishing activities
any penalty or sanction against, in international waters.
 
any U.S. fishing activities in
 
international waters,
 

a. has any deduction required

by Fishermen's Protective Act
 
been made?
 

b. has complete denial of
 
assistance been considered by

AID Administrator?
 

12. FAA Sec. 620(q); App. Sec. 504. 
 No.
 
(a Is the government of the
 
recipient country in default
 
on interest or principal of
 
any AID loan to the country?

(b) Is country in default
 
exceeding one year on interest
 
or principal on U.S. loan under
 
program for which App. Act
 
appropriates funds, unless debt
 
was earlier disputed, or
 
appropriate steps taken t'
 
cure default?
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13. 	FAA Sec. C20(s). What percentage

of country budgt is for 	

These points have been considered

by the Administrator, AID in
military expenditures? How 
 suhmitting the FY 77 OYB to the
much of foreign exchange resources Congress. No significant change
spent on military equipment? 
 has occurred since that time.
How much spent for the purchase


of sophisticated weapons systems?

(Consideration of these points

is to be coordinated with the
 
Bureau for Program and Policy

Coordination, Regional

Coordinato:s and Military

Assistance Staff 
(PPC/RC).)
 

14. 	FAA Sec. 620(t). Has the 
 No.
 
country severed diplomatic

relations with the United
 
States?
 

15. 	FAA Sec. 620(u). What is the 
 The 	RTG is not in arrears in
payment status of the country's 
 its 	U.N. payment obligation.

U.N. obligations?
 

16. 	FAA Sec. 620A. Has the 
 No.
 
country granted sanctuary

from prosecution to any

individual or group which
 
has 	committed an act of
 
international terrorism?
 

17. 	FAA Sec. 666. Does the 
 No.
 
country object, on basis of race,

religion, national origin or
 
sex, to the presence of any

officer or employee of the U.S.
 
there to carry out economic
 
development program under FAA?
 

18. 	FAA Sec. 669. Has the country No.

delivered or received nuclear
 
reprocessing or enrichment
 
equipment, materials or
 
technology, without specified
 
arrangements on safeguards,etc.?
 

19. 	FAA Sec. 901. Has the country No.

denied its citizens the right
 
or opportunity to emigrate?
 



B. Funding Criteria for Country
 
l.FAA Sec. 102(c), (d). Have 

criteria been established, and
taken into account, to assess

commitment and progress of
country in effectively involving

the poor in development, on

such indexes asi 
(1) small-farm 

lo\bor intensive agriculture,,

(2) reduced infant mortality,

(3) population growth, (4)

equality of income distribution,

and (5) unemployment. 


2.FAA Sec. 201(b) 5), (7 & 8)p

Sec. 208,; 211(1al).C4), T7.

Describe extent to which
 
country is:
 

a. 
Making appropriate efforts 

to increase food production

and improve means for food 

storage and distribution, 


Thailand has committed itself
 
to progress in all of these
 
areas and specifically mentions

each as important elements in
its recently acjpted Fourth-Five
 
Year Plan which establishes
 
strategies to progress in these
 
areas. While AID has not

adopted 
specific criteria, we
have begun to organize data

which will permit us to monitor
 
progress in these areas.
 

One of the highest RTG priorities

for its 7ourth Five Year Plan

(1977-81) is to modernize Thai
agriculture, promoting more
 
intensive cultivation with

higher productivity, especially

in poorer areas, 
The RTG goal
is to extend food production and

maintain and diversify its

presently high level of

agricultural exports. 
A principal
emphasis will be on high impact

programs combining modern techno­
logy packages and support

functions in a coordinated fashion
 
for selected commodities and
geographic areas. 
At the same time
the RTG will provide greater

farmer incentives by shifting

internal terms of trade in the
farmers* favor through such
 
mechanisms as price support,
buffer stock storage, some

regulation of the private marketing

mechanism, and promotion of
 
cooperatives.
 

The RTG has recently passed
considerable legislation to
 
support this strategy, including
 

http:211(1al).C4
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a Land Consolidation Law, Seeds 
Marketing Law, and an actcreating a Marketing Organization
for Farmers. In addition, the
credit program of the Bank of
Agriculture ar.2 Agricultural
Cooperatives is beina greatly
expanded with greater emphasis
on long-term loans and loans to 
individual farmers. 

b. Creating a favorable 
climate for foreign
and domaestic private
enterprise and investment, 

The RTG policy is to encourage thedevelopment of the private sector
and that sector has been a majorfactor in Thailand continuing
good economic performance. The
Investment Promotion Act was
revised in October 1972 to
improve investment guarantees andbenefits, and to make promotional
policies more flexible and
selective. Standard investment 
incentives include guarantees
against nationalization andcompetition by new state enter­
prises; authorization to own land,
transfer funds abroad, and hire
foreign experts; and various 
tax reductions are available 
under reasonable controls. 
More recently the government hasshown a renewed determination to 
improve the investment climateby improved management of its
investment programs and approval
of some long-delayed investment 
applications. 

c. Increasing the public's
role in the developmental 
process. 

The Fourth Five Year Plan assigns
high priority to social goals
such as increasing rural income 
and services to the rural popula­tion, amelioration of urban life,
and social equity. Reflections 
of these goals are apparent in thegovernment budgets. 
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d. () Allocating available 

budgetary resources to 

development, 


d.(ii)Diverting such resources 

for unnecessary military 

expenditure and intervention 

in affairs of other free 

and independent nations, 


e. 	Making economic, social, 

and political reforms such as 

tax collection improvements 

and changes in land tenure 

arrangements, and making 

progress toward respect for 

the rule of law, freedom of 

expression and of the press, 

and recognizing the 

importance of individual 

freedom, initiative, and 

private enterprise, 


f. 	Otherwise responding 

to the vital economic, 

political, and social concerns 

of its people, and demonstrating 

a clear determination to take
 
effective self-help measures
 

3. FAA Sec. 201(b), 211(a). Is the 

country among the 20 cbuntries
 
in which development assistance
 
loans may be made in this fiscal
 
year, or among the 40 in which
 
development assistance grants
 
(other than for self-help projects)
 
may be made?
 

4. FAA Sec. 115. Will country be 

furnished, in same fiscal year,
 
either security supporting
 
assistance, or Middle East peace
 
funds?
 

Thailand's allocation of budgetary
 
resources to development is
 
substantial and improving ­
from about 40% during the period
 
1970-1975 to 42% in FY 1977 and
 
projected at 46% in the Fourth
 
Five Year Plan for 1977-1981.
 

Defense expenditures are 18%
 
of the budget in FY 1977 and
 
projected to be 17% in 1977-1981.
 
Thailand does not intervene
 
in the affairs of other nations.
 

Thailands tax structure is
 
heavily weighted towards taxes
 
on international trade and
 
domestic transactions, with
 
relatively low income and
 
property taxes. In line with
 
recommendations made by the
 
World Bank Economic Survey Team
 
of 1974, the RTG has recently
 
established the policy of
 
increasing revenues from direct
 
taxation. In the rural sector,
 
the RTG passed legislation on
 
Land Consolidation and farmland
 
rents in 1974, and a Land Reform
 
Law in 1975, which authorize
 
programs to improve the equity
 
position of small farmers.
 

The emphasis on quality of life
 
and social equity in the Fourth
 
Five Year Plan is an indication
 
of the RTG outlook.
 

Yes.
 

No.
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PROJECT CHECKLIST
 

A. General Criteria for Project.
 

I. App. Unnumberedy PAA Sec. 653(b) 
(a) Describe how Committees on 
 Project was included in FY 77
Appropriations of Senate and 
 Congressional Presentation
House have been or will be 
 (page 169) for estimated $3.5
notified concerning the project i 
 million.
 

(b) is assistance within 
 Proposed amount, $4.5 million,
(Operational Year Budget) 
 will not increase the Food and
country or international 
 Nutrition allocation for Thailand
organization allocation reported 
 in FY 77 by more than 10% plus
to Congress (or not more than 
 $1 million.
 
$1 million over that figure

plus 10%)?
 

2. FAA Sec. 611(a)(1). Prior to 
 Yes.
 
obligation in excess of
 
$100,000, will there be 
(a)

engineering, financial, and other
 
plans necessary to carry out the

assistance and 
(b) a reasonably

firm estimate of the cost to the
 
U.S. of the assistance?
 

3. FAA Sec. 611(a)(2). If further 
 No further legislative action is
legislative action is required 
 required.

within recipient country, what
 
is basis for reasonable
 
expectation that such action
 
will be completed in time to
 
permit orderly accomplishment

of purpose of the assistance?
 

4. FAA Sec. 611(b); App.Se.10-1. Yes.

If for water or water-related
 
land resource construction, has
 
project met the standards and
 
criteria as per Memorandum
 
of the President dated Sept. 5,

1973 (replaces Memorandum of
 
May 15, 1962; see Fed. Register,

Vol 38, No. 174, Part III,
 
Sept. 10, 1973)?
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5. FAA Sec. 611(e). If project is The Mission Director has so
 
capital assistance (e.g., certified. See Annex G.
 
construction), and all U.S.
 
assistance for it will exceed
 
$1 million, has Mission
 
Director certified the country's
 
capability effectively to
 
maintain and utilize the project?
 

6. FAA Sec. 209, 619. Is project No.
 
susceptible of execution as part
 
of regional or multilateral
 
project? If so why is project not
 
so executed7 Information and
 
conclusion whether assistance will
 
encourage regional development
 
programs. if assistance is for
 
newly independelt country, is it
 
furnished through multilateral
 
organizations or plans to the
 
maximum extent appropriate?
 

7. FAA Sec. 601(a)l and Sec. 201(f) (a) The loan should result in an 
for development loans increase in agricultural 
Information and conclusions comimodities available for 
whether project will encourage export from Thailand. 
efforts of the country tot 
(a) increase the flow of (b) The Thai agencies responaible
 
international tradel (b) for project implementation
 
foster private initiative and will encourage the interest
 
competition? Cc) encourage of the private sector in
 
development and use of coopera project activity. One
 
tives, credit unions, and private firm, Adams
 
savings and loan associationsi International,has already
 
(d) discourage monopolistic been invited and is
 
practices; (e) improve technical participating in a tobacco
 
efficiency of industry, agri- growing program in the
 
culture and commerce; and (f) Project area.

strengthen free labor unions.
 

(c) The Project design includes
 
the development of informal
 
farmer groups into water
 
user's associations, Farmer'-

Associations, and Cooperativt
 

(d) The Project design does not
 
include features dealing
 
with monopolistic practices.
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(e) 	The Project will result in
 
increasing'agricultural
 
productivity (yield/hectare)
 

(f) The Project design does not
 
include features dealing

with free labor unions.
 

8. FAA Sec. 601(b). Information 
 This 	Project is not designed to
and conelusion on how project 
 encourage U.S, private'trade or,

will eicourage U.S. private investment abroad.
 
trade and investment abroad
 
and encourage private U.S.
 
participation in foreign

assistance programs (including
 
use of private trade channels
 
and the services of U.S. private
 
enterprise).
 

9. FAA Sec. 612(b); Sec. 636(h). 
 The Thai contribution in cash and
Describe steps taken to assure 
 in kind is estimated ut the local
that, to the maximum extent 
 currency equivalent of US$33.5
possible, the country is 
 million. There is 
no U.S.-owned
contributing local currencies 
 local currency available for this
 to meet the cost of contractual Project.

and other services, and foreign

curren7tes owned by the U.S.
 
utilized to meet the cost
 
of contractual and other services.
 

10. FAA Sec. 612(d). Does the U.S. 
 The U.S. does not own excess
 own excess foreign currency and, local currency.

if so, what arrangements have
 
been made for its release?
 

B. Funding Criteria for Project
 

1. FAA Sec. 102(c); Sec.111; 
 This activity will effectively
Sec.281a, Extent to which 
 involve the poor in development

activi ill (a) effectively in the following ways:

involve the poor in development,

by extending access to economy 
 (i) RTG agricultural services
at local level, increasing 
 will be extended to the sub­labor-intensive production, 
 district and village level
spreading investment out from 
 where none now exist, providing
cities to small towns and 
 access to the economy for the
rural areas; and 
 poor by increasing their cash
 

income potential.
 



(b)help develop cooperatives,

especially by technical 

assistance, to assist rural and 

urban poor to help themnelves 

toward better life, and 

otherwise encourage democratic 

private and local government

institutions? 


2. 	FAA Sec. 103. is assistance 

being made available for
 
agriculture, rural development 

or nutritionj if so, extent to 

which activity is specifically

designed to increase producti-

vity and income of rural 

poor. 


3. 	FAA Sec. ii0(a)l Sec. 208(e). 

Is the recipent country willing

to contribue funds to the 

project, and in what manner 

has or will it provide assurances 

that ii: will provide at least 

25% of the costs of the program,

project, or activity with 

respect to which the assistance 

is to be furnished?
 

(ii) Promotion of more intensive
 
single cropping and additional
 
double cropping will more
 
efficiently utilize existing

rural labor.
 

(iii) Productive investments will
 
be induced from other sources,
 
e.g. private sector, commercial
 
banks, as agricultural production

expands.
 

The 	Project will encourage

farmers' participation in
 
cooperatives and community

activities which will involve
 
them more fully in local
 
government. Support, including

technical assistance, will be
 
given to cooperatives to enable
 
them better to serve farmers'
 
needs.
 

The Project is specifically

designed to increase the producti­
vity and the incomes of poor

farmers in the Lam Nam Oon area
 
through an integrated rural
 
development program by a variety

oC coordinated activities.
 
See Part 1,C, Description of
 
Project.
 

The total Project costs are
 
estimated at approximately

$38 million of which the U.S.
 
will provide only up to $4.5
 
million. The assurance that the
 
RTG will provide the balance
 
of the costs of the Project will
 
be included in the Project

Agreement.
 



4. 	FAA Sec. 110(b). Will grant

capita assistance be dis-

bursed for project over more
 
than 3 years? If so, has
 
justification satisfactory
 
to Congress been made, and
 
efforts for other financing?
 

5. 	FAA Sec. 207-. Sec. 1l:i13... 

Extent to which assistance 

reflects appropriate 

emphasis onp (a) encouraging

development of democratic, 

economic, political, and 

social institutions, (b)

self-help in meeting the
 
country's food needs?
 

(c) improving availability 

of trained worker-power

in +he countryl 


(d) programs designed to 

meet the country's health 

needs; 


(e) other important areas 

of economic, political, and 

social development, including

industry, free labor unions, 

cooperatives, and Voluntary

Agencies; transportation
 
and communication7 planning

and public administration?
 
urban development, and
 
modernization of existing
 
laws; or
 

(f) integrating women into 

the recipient country's
 
national economy
 

No grant capital assistance
 
is provided.
 

The 	major Project purpose

is to provide to farmers in the
 
Project area an opportunity to
 
increase their productivity and
 
incomes and to participate in
 
coim 	unity development activity.
 

The Project provides for training

of additional agricultural

extension agent, and families
 
in improved agricultural
 
practices.
 

The 	Project design includes
 
the 	extension of the
 
availability of health and
 
family planning service to farm
 
families in the Project area.
 

The Project will provide a

model for the planning and
 
implementation of integrated

rural development activity.
 

See 	Role of Women, Part 3C.
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6. 	FAA Sec. 281tb), Describe 

extent to whichprogram 

recognizes the particular 

needs, desires, and 

capacities of the people of 

the countryl utilizes the 

country's intellectual 

resources to encourage insti-

tutional development? and 

supports civic education and 

training in skills required 

for effective participation 

in governmental and political
 
processes essential to
 
self-government.
 

7. 	FAA Sec. 201(b)(2)-(4) and 
-(8) Sec.7 -le)-I Sec. 2Mi(a) 
(M)-(3) and -(8i. Does the 

activity give reasonable 

promise of contributing to 

the development: of economic 

resources, or to the increase 

of productive capacities and 

self-sustaining economic 

growth; or of educational or 

other institutions directed 

toward social progress? Is it 

related to and consistent with 

other development activities,
 
and will it contribute to
 
realizable long-range
 
objectives? And does project
 
paper provide information and
 
conclusion on an activity's
 
economic and technical
 
soundness?
 

8. 	FAA Sec. 201(b) (6); 

Sec. 211(a).(5). k6). 

infortion and conclusion 

on possible effects of the 

assistance on U.S, economy, 

with special reference to 

areas of substantial labor 

surplus, and extent to which
 
U.S. commodities and
 
assistance are furnished in
 
a manner consistent with
 
improving or safeguarding the
 
U.S. balance-of-payments position.
 

This Project is directly
 
concerned with raising the
 
incomes and thereby increasing
 
the welfare of farmers in the
 
Lam Nam Oon area. The Project
 
involves the family's participa­
tion in more complex and inten­
sive agricultural practices; it
 
also includes non-formal and
 
adult education elements and
 
involvement in community
 
development activities.
 

The Project will increase
 
productive capacity and
 
contribute to sustained economic
 
growth. The Project Involves
 
the coordination of development
 
activities which are inter-related
 
and consistent with the long­
range objectives of improving
 
the quality of life for Thailand's
 
rural poor. Information and
 
conclusion as to economic and
 
technical soundness are presented
 
in Part 3, Sections A and D.
 

Although the Project will increase
 
agricultural production, the
 
potential for competition with
 
U.S. exports is minimal. Mroreover,
 
any increase will have the benefit
 
of increasing total world food
 
production.
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9. FAA Sec. 201(b,(tl. Information Such assistance for this
and conclusi)n'on availability 
 activity is not currently
of financing from other 
 available from other free-world

free-world sources, Inu-uding 
 sources.
 
private sources within U.S.
 

10. FAA Sec. 201(b)(2) 201(d). Thailand has the capacity to
 
Y?5oiaoni-an 
concucs-on 
 repay the loan. See Annex A
on (1) capacity of the 
 of the Development Assistance
country to repay the loan, 
 Proram'- Thailand for detafedincluding reasonableness of 
 analysis.

repayment prospects, and (2)

reasonableness and legality

(under laws of country and
 
U.S.) of lending and reiend­
ing terms of the loan.
 

.1. FAASec. 201Ce) If loan is 
 The RTG's formal application for
not ma pur-uan-t to a 
 an AID loan to finance this
multilateral plan, and the 
 activity is in process.
amount of the loan exceeds
 
$100,000, has country
 
submitted to ArD an applica­
tion for such funds together

with assurances to indicate
 
that funds will be used in an
 
economically and technically
 
sound manner?
 

12. FAA Sec. 201(f). Does project Yes. 
 This Project will result
paper desicrbTe how project will 
 in increasing agricultural
promote the country's economic 
 production and increase farmers'
development taking into account 
 income in the Project area, and
the country's human and material 
 will serve as a model for
resources requirements and 
 integrated rural development
relationship between ultimate 
 projects elsewhere in Thailand.

objectives of the project and
 
overall economic development?
 

13. FAA Sec. 202(a). 
 Total amount Approximately $595,000 of the
of money under loan which is 
 loan will be used to finance
going directly to private enter-
 the costs of advisory services
prise, is going to intermediate 
 to be procured from non­credit institutions or other 
 governmental sources in the
borrowers for use by private 
 United Sti.tes; approximately
enterprise, is being used to 
 $1,700,000 million of the loan
finance imports from private 
 will be used for equipment to
sources, or is otherwise being 
 be procured from private sources.
used to finance procurements from
 
private sources/
 



14. FAA Sec. 620(d). if 
assistance is for any 
productive enterprise which 
will compete in the U.S, 
with U.S. enterprise, is 
there an agreement by the 
recipient country to 
prevent export to the U,S,
of more than 20% of the 

Assistance is not for a 
productive interprise. 

enterprise's annual production
during the life of the loan? 



ANNEX G 

CERTIFICATION PURSUANT TO SECTION 611(e)

OF THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED
 

I, Charles L. Gladson, the principal officer of the
 
Agency for International Development in Thailand, having
 

taken into account, among other things, the maintenance
 

and utilization of projects in Thailand previously
 

financed or assisted by the United States, do hereby
 

certify that in my judgment Thailaid has both the financial
 

capability and human resources capability to effectively
 

maintain and utilize the capital assistance to be provided
 

under the proposed Lam Nain Oon Integrated Rural Development
 

Project Loan.
 

In so certifying, I have taken into account the
 

soundness of the Thai economy and the active and significant
 

involvement of officials of those departments and agencies
 

of the Royal Thai Government directly concerned with the
 

Project in its planning and design.
 

Charles L. 'Gladson 

Director
 

Date: .J /> 
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I'l01-1l.:V T Al~l h)okI I-,AT I(IN ANDi Il: ll: l I hj .. T I.Ir q l l .i; 

I'jllll' II
NkAN)': Ml. tCN IlNT'ltN T: . I;1i1,l NIAMII, Ml. ~II- !,ll: I;m l,

'Itit 

NUIMBER:I (al I'¢1,ti. CT: 4 9: 4-J /; 

Purs'uMant to Part I , Chapter I, Section 103 of th,.tVl"e ign Assistance Act of 1961 , as amended, I herebyouI thorize a l.oan and a Grant to the Kiigdom (l' Thai iand,
the "'oopo rat;ing Country", of not to exceed Four Mi I I .on
",ix Iiluntdred Thousand Un ited 
States [Jol]ars ($4,6()0,()00)( the "Authorized Amount") to inhelp Fin ancirg certaLri'lorei.ln oxchange and Iocal currency costs (od:.;andor
,;(,'vioes required thefor Project as describe.d in the
 
IX I]Ilow i ng pa ragraph:
 

The Project Is an initegrated rural deveJ opmont e ffor LLo nrici-ease the quality of life of approximate ly 1I0,)000ptml' farm I'nnl liJes in the vicinity of the 1.am Nami (Jon I)alnin Nort,heast. Thai land through (a) the coiple tion of
coni.t, rL tIon of the irrigation syster inl the I,am Nam (on
I'iroj ,ct area; (b) construction 
of a road network formaint.aLning the irrigation system, doubling as a feeder
ro;id system for 
 the farmers; (c) operation of "in on-farrm
watex1' Supply system; (d) an integrated program of
communi ty development, including 
 agriculture researchand extension, provision of farm inputs, farm productsmarketing, health and family planning services, andadult education. 
The Project also includes assistance to
approximately 150 farm families resettled from ther.eServoir area theto upstream Resettlement area throughthe introduction of modern sericulture activities modeled
afIt~r und administered 
 in the same fashion as the earlieriericulture/Settlements Project, No. 493-0271. 
 The A.T.D.
loan wil finance portions of' the costs of equipment tohe used in constructing and maintaining the irrigationa;ysto;em, of advisory services for all elements of' theProject, of the rural development activities of each ofthe HG Departments directly involved in the Project,and of sericulture activities in the upstream area.A.I.D. grant will finance technical assistance and 
The 

materials required for in-depth evaluation of Project

implementation.
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Pop 3
 

i1 t-he Autio'i:'u;d Alr:iojr t; FLiI' Mnr Or I i -v urVlp,..! i' .;tr' ,',] 1ar!si.,j ($4 , OOO,} ("1var,") iI! be loanf-., 1
t- '(oIt.r,;it. ing Couritry ..
to assist in 1'i naie ingJ'.p,'illn exk'hange ert-, ir,and local ('urrency c .st$ o1" ooq8'vi-vc ,,Iztquired ald' for the Pro iec t arid h, rem;,I n r iLI"He lHundr-ed 'l'houI;.i;rd

h.v dol ri's ($1 00,000) ("G;rant") wi Ig:r 'an t:ed to Cooperating Country toI'orkigr, exchange f'inance certairand loca] currency costsof goo-, and of evaluationservlces. 
The entire amount of the A.II).
FinaJn-i.ng herein authorized for the Project will he
obligated when the Project Agreement is executed.
 
I hereby authorize the ini.ti-tionalnd execution of of' negotiationthe Project Agrnernentlbyto whow such the Officerauthority hars been delegatedwith in accordanceA.].D. regulations ard Delegation of Authority,,ubjectto 
-he following essential terms and covenants
and major conditions and such other terms and conditions
as A.I.D. may deem appropriate:
 

,3. Interest Rate and Terms of Repaymen't
 

"'he Cooperating Country shall repay the Loan to
A.I.D. in United States Dollars within forty (40) years
Lrom the date of first.d'sbursement of the Loan,
inrI1uding a grace period of not to exceed ten 
(10) years.
The Cooperating Country shall pay to A.l.D. in United
States Dollars interest from the date of first disburse­ment of the Loan at 
the rate of (a) two percent (2%)
annum during the first ten per
(10) years, and 
(b) three
percent (3%) per annum thereafter, or
*lisbursed the outstanding
balance of the Loan and on any due and unpaid
interest accrued thereon.
 

b. 
Source and Oriain of' Goods ard Services
 

Except for ocean shipping, goods and services
financed by A.I.D. loan funds under the Project shall
have their source and origin in the Cooperating Country
or in countries included in A.I.D. Geographic Code 94.,
except as A.I.D. may otherwise agree in writing. 
Ocean
shipping financed under the Loan shall be procured in
-ny eligible source country except the Cooperating

Country.
 

c. Conditions Precedent to Pro 
 Agr 
eement Execution
 
Prior to execution (signature) of the Project Agree­'erit, 
 as authorized above, the Borrow/Grantee will, except
as the Parties may otherwise agree in writing, furnish to
A.I.D. in form and substance satisfactory to A.I.D.:
 

http:FinaJn-i.ng


AMU I 
Page 4 

. :vidci e 
I. t, 

ol' LIg rrllen t zanonL, t.he part.ic ia­i n, 11'r t .l,,iCIt 
t; 

oil the " to seIlected For the I.rJt)I'oje,,I Adiniii.: .r:itjion Cente.r (the Cont or); 
;'.* gIlenc p ilig pluAni:; and teost e.:tirvatesconstructio n 

for'ihe of the C-..ente r; 

:. 

the Center and 

Plans for financing the constructtng of"for. financing Its continued operstion ardmointenance; and, 

4. 
A scope of work for a consulting firm to
pT'ovide technical assistance, to include assistance ir
the nreparation of (a) a comprehensive engineering,construction, and operarion and maintenance program for
the Project, (b) a detailed operational research progr :m
for the pilot project areas, (c) a detailed agricultur!l
research plan and a comprehensive agricultural development
plan, and (d) a master community development plan coordi­nating the development activities of all participating

agencies.
 

5. 
A request for proposals to provide the
services described in Paragraph 4 above, to be issued
promptly after Project Agreement signature to prequali­I'ied consulting f.rms selected on the basis of an
advertised solicitation of expressions of interests, all
in accordance with the procedures prescribed in AID
Handbook 11, 
Chapter 1.
 

d. Conditions Precedent to Loan Disbursements
 

Prior to the first disbursemient under the Loan,
or to the issuance by A.T.D. of documentation pursuant
to which disbursement will be made, the Borrower will,
except as the Parties may otherwise agree in writing,
furnish to A.I.D. in form and substance satisfactory to
A.I.D.:
 

1. 
Evidence that the Borrower has appointed a
qualified individual to 
serve as full-time Field Director
for the Project and has named the persons to serve as
Departmental Team Leaders for each of the partic~patinp

agencies.
 

2. Evidence that the Borrower has established
a National Coordinating Committee for the Project., chaired
by the Under-Secretary of State, Ministry of Agricultt.e
and Cooperatives, with the Governor, Sakon Nakhon Province
and the Deputy Director-General, Royal Irrigation Department,
as vice-chairmen, and with representatives of the concerned
agencies as members.
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3. A draft contract•i t 1: witil a 	 consuilting:I| 'a Lory to A.I.D. 	 I'ir,for technical.a,, 	 iuervices,:; rarlc( in the prepzirati on 	 to inroliudt 
e'li .nJeeti'ni,, 	 of" (a) a 'ojnntrehens.iconstruction. 	 Vend1.O
I''goIgril L'r 	

_, ion anid mlaint inuiot,the Projeot, (b)() rl'.1 I'llforii IhO pilot: projet 
;1deLai 1,d oPe:atlonal r':; hLtr'INIZl (c);iioi)y l 	 a d(lailvo
r:tii]a researchi 	 plian ii L ('oriipl'11vy loeirment. iplan, 	 iiri-;i ve ;grici Luraland (01) raster e ominun i typ Ilali 	 (evelopmeitcoordi.ting the de elopmient activitLies of al I
piicttcipating 
agencies. 

e. 	 Additional Condition Precedent to Loan Disbursements 

Prior to disbursement of local. currency tinder the
Loan, or 
to the issuance by A.I.D. of documentation
pursuant to which disbursement of local. currency will
made, for any purpose other than to 
be
 

finance the salary
and related costs of the Field Director for the Project,
the Borrower will, 
except as 
the Parties may otherwise
agree in writing, furnish to A.I.D. in form and substance
satisfactory to A.l.D.:
 

1. A comprehensive engineering, construction.
and operation and maintenance 
program for the Project;
 

2. 	 A detailed operational 
research ')rogira 
for
the pilot project areas;
 

3. A detailed agricultura] 
research plan and
a comprehensive agricultural development plan; and,
 

4. 
 A master community development plan
coordinating the development activities of all partcipa­
tnp agencies.
 

f. Covenants
 

Borrower shall 
covenant the following:
 

1. 
 Except as A.I.D. may otherwise agree in
writing, the Borrower/Grantee will
a program acceptable to 
develop and implement


A.I.D. w.ithin twenty-four (24)
months after Project Agreement signature, 
to assure
the timely allocation of land to participants in the
resettlement 
area project adequate for their needs.
 
2. 
 The Parties agree to establish an evaluation
program as 


I-he 
an integral part of the Project,
Parties otherwise agree in writing, the program will
 

Except as
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i w'lI o,' , tJIillif tghe 1mp Je(11LationrIOnor miore of the ProjePolnts there,.fter, t arid
(a) evaluation of 

-Poj ct,r I'1 QI towarddcattainmentI rf the of(b) dntI (ation objectivesand eva]uai-oti the
r',a8 (or 'ois(raint. o' piroble,,wh ich mzly nhblt
C,~I L 3z';:;: " s uich ,t il x' .,j- ., 

heIp oveorom, 
( fL 'rI,. 1 how informa t:o n ;uh eat ta nn, 

sucl problems, in this orard (J) eva ther project:;,I at ion,

overal) deve.!oprtlnt 

to the degree feasible, of thp
impacteoaluations will] 
of the Project. Jointbe condu.ted annuallyA. .I). by Borrower antiAs Inpiits for these evaluationswI I I (a) pre.;pare periodi the Borrowerreports onexpendittiires, and physical progress, 

Project a. tivities, 
comptJle, (b) collectwith support andfrom A.I.D., monthlyment records, and farm manage­() conduct, with support from A.T.D.,
three socio-economic surveys,
and 1981, one each in 1978, 1980,modeled after the baseline socio-economic rzurveys already conducted. 

3. 
Except as A.I.D. may otherwise agree in
writing, the Borrower/Grantee will develop and implement
a program acceptable to A.I.D. withing twenty-four (24)
months after Project Agreement signature, for recovering
fromi 
the beneficiaries of the Project a significant
portion of the Borrower/Grantees 
investment costs in
pru.ject development, particularly costs related to
Improvement. 
 land
This program will be developed in 
conso­nance with the Isorrower/Grant.ees 
programs for cost
recovery in other irrigation projects in Thailand.
florrower/Grantee will 
 The
also develop an evaluation plan
for its cost recovery program on this project which
includes analysis of the social, political, economic and
financial effects of the cost recovery program which is
implemented.
 

g. Waivers
 

The following waivers to A.I.D. regulations 
are
hereby approved:
 

1. 
Waiver of source 
certification requirements
for local currency procurement.
 

2. 
Waiver of the requirement that no 
invita­tion for bidding on A.T.D.-financed commodities be issued
until Borrower/Grantee has met 
initial conditions pre­cedent, provided that the A.I.D. Mission Director has
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deterif'led l;hIt su(] wailver is nerL,-SiI';l I oten tat. i on ,y to pft'rjll I: 
vala 

01' the Projece- onl schedtjle andbe g,j',: that. it.(I w! t'hout ereatinly unduec'0-e lni iny expectatioin,A. I .1). 0ommI tnen t to I'und the!pcure..nent. ,oncelnedand without Pl'ejudU, ing, f'u turedki, [. ion ,, ol, apnrOV ] , 
A.1 .). 

SJ 1ina tu re : 
John H. Sul]livan
 

Date:_ 
_ 




