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grant and loan are provided to the noyal Thai Govermment (RTG)
to develop a replicable system f{or increasing distribution ot
water needed for crop preduction in the Northeast from
existing tanks (reservoirs). #8T6 sector agencies will
implewment the project with U.S. loug-term technical
‘assistance.

The delivery systems ol seven of the Tegion's 200 tauks will
be relrabilitated. 7This will include the desiyn and
const.ruction of eftective on—-tarm distribution systems (farm
ditches znd structares) , as well as the topographicel surveys,
soils classiflication, and lana preparation needed for systemn
design and utilization. HMain and lateral canals will be
improved or extended wpon coasultant recomuwendation; and
lining, cuiverts, drainaye, inlets, rurnouts, and checks will
be provided to encure bettel water control. In some Cases,
tank embaukuwents will De rehobilitated Lo ehisure their safoety.

A laterite—surfoeced ruaedwey will e constructed along wmain
and lateral cauuls To provide Cpelction and fmaintcuence access
roads. On-thce-job truiniug wiil v providee to personnel 1106
the Department or Aor:  lturael cxtension (LOAL) and the hoyal
Irrigation Leparteent (nll) warhine onbite.

Improved methods ior talaging abd smeantalnilly wator uelivery
gystems will be tesbed, ana 14 LUUAL wXxtinsionb acehtls will be
traloed to asgict larfaels ond farfmel usel we80Clations bk this
regard. Talwel ireid traips to successtul srragation projects,
approximately two pol sate, wali alto bde iinaaced.
TO 1ncreacge CcoOvelaGe oL lobin familicr Dy LOAY extconsion
agents, task {olces Of flucCiuilsety wiii e availalble at
project sites.

Demonstraticn plioty LUl wpplop Ciate Crooups and foliniiy
practices wild b cstodoashed, elG LI0wis1ng Valietiws ond
techniques will Do diatributed LO failiers Ly DOAE cxtelsion
agentse. Kk Crop s4nsUCoide £yvotew wiidi oo ceutaeblishea to
encourage iarmei: to usc tioy new tecnnluues.  The Bauk of
Agriculture and soricultiural Ccopelatives will use wobille
teams to pro. de Cledst 1o fuluw=Ls, vspeciaily 10L cash CcLops
durinv the dry ceeson. bFinaelly, LOAL wiil contract with
selected inteiestaa larfaels to (Tuw Legustered vegetables ana
other seeods.
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Abbreviations and Acronyms

ADB Aslan Development Bank

AIT Asian Institute of Technology

ARD Office of Accelerated Rural Development (MOI)

BAAC Bank for Agricultuire and Agricultural Ccoperatives

BOB Bureau of the Budget

BOI Board of Investment

CDD Community Development Department (MOI)

CDSS Country Develonment Strategy Statement (AID)

CLCO Ceutral Land Consolidaticn Office (MOAC)

cp Condition Precedent (AID)

CSC Civil Service Commission

DLD Department of Land Development (MOAC)

DOA Department of Agriculture (MOAC)

DOAE Department of Agricultural Extension (MOAC)

DOCP Department of Cooperative Promotion (MOAC)

DOF Department of Fisheries (MOAC)

DOLA Department of Local Administration (MOI)

DTEC Departiment of Technical and Economic Cooperation
(Prime Minister Office)

FA Farmer Association

HH Housenold

IBRD International Bank for Reconstruction and Development

LMVR Long Maturity Variety Rice

MD Man (person) days

MOAC Ministry of Agriculture and Cooperatives

MOF Ministry of Finance

MOI Ministry of Interior

NEROA Northeast Regional Office of Agriculture/Ag Dev Center (Tha Phra)

NESDB National Economic and Social Development Board

NIDA National Institute of Development Administration

OAE Office of Agricultural Econowics (MOAC)

PWD Public Welfare Department (MOI)

RDVR Recommended Variety Rice

RID Royal Irrigation Department (MOAC)

SE RID Site Engineer

SMS Subject Matter Specialists

USAID United States Agency for International Development

WUA Water Users Association

Income from livestock/fish/poultry, rental of
equipment and land.

Other farm income

Equipmeut depreciation, interest on working
capit=2l, expiicit and imputed.

Other farm cost



Changwat
Amphoe
Tambol

Mu Ban

Nai Amphoe
Kamnan
Puyaiban
Kaset Amphoe
Kaset Tambol
Pattanakorn
Rai

Wofou

[

ii

Thai Language Terms

Province

District

Sub-district (Community)
Villages

Chief District Officer
Elected Chief of Sub-district
Elected Chief of Village
District Agril. Ext. Officer
Tambol Agri. Ext. Agent
Community Development Workers
0.16 hectares (or 1 hectare = 6.25

rai)
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¥ Project Tank Locations

TANK ' PROVINCE
1. Huai Talat Buri Ram
2. Huai Chorakhe Mak Buri Ran
5. Phuttha Utthayan Ubon
6. Huai Aeng Roi Et
7. Huai Khilek Nakhon Phanom
8. Huai Kaeng Kalasin
9. Lam Chamuak Makhon Ratchasgima

* Tanks #3, 4, and 10 (Lam Phok, Huai Keaw and Sub Pradoo)
were eliminated for technical and economic return
considerations.
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SMALL SCALE IRRIGATION PRGJECT -~ KEY STATISTICS
Avera 1 E ted@ Irriacated Are
Average rage 1/ Averége Present Irrigated xpec iaa 2
Number Household Net Cropping Area (Hectares) 2/ End of Project
Tank & Location of Farm Land Household Intensity € € es {Hectares)
s , . r
(ng:izzit) H022i§2éds Holding arm Income orecon After Wet pry Wet bry
(Hectares){ (Dol.Equiv.) ent Project Season Season Seasocn Season
Huai Talat 624 6.9 $1,463 1.09 1.39 480 35 2,240 880
{Buri Ram,
Amphoe Muang)
. 3
Huai Chorakhe Mak 486 4.2 $ 959 1.17 1.15 1,120 440 3/ 1,120 160
{Buri Ram,
Amphoe Muang)
Phuttha Utthayan 560 4.4 s 778 1.03 1.01 770 55 2,240 £
{(Ubon Ratchathani,
Amphoe amnat Charoen)
Huai Aeng 1,138 5.0 s 885 1.15 1.35 1,840 450 3,040 1,250
{Roi Et,
Amphoe Muang) _
Huai Khi Lek 528 4.3 : s 402 0.92 1.84 420 30 1,440 1,440
{Nakhon Phanom,
Amphoe Kham Soi)
Huai Kaeng 7290 4.5 s 537 0.92 1.57 960C 105 2,400 1,600
{Katasin,
Amphoe Muang)
Hual Lam Chamuak 540 9.1 $1,481 0.94 1.01 1,410 325 1,730 2/
{Nakhon Ratchasima,
v Amphoe Huai Talaeng)
' 5.7 $ 929 : ‘
Totals: 4,596 | gectares - - 7,000 1,500 14,210 5,330
— “ {(Average)
{Averaqge)

1/ Assigns value to all farm production, including livestock, and products for home consumption.
2/ Indicates amcunt of land effectively irrigated.

3/ Not sustainable.
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UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY

AGENCY FOR INTERNATIONAL DEVELOPMENT l(a)
WASHINGTON.D C. 20523

PROJECT AUTHORIZATION

THAILAND Northeast Small Scale Irrigation
Project No. 493-0312

Pursuant to Section 103 of the Foreign Assistance Act of 1961, as amended
(the "FAA"), I hereby authorize the Northeast Small Scale Irrigation
Project (the "Project") for Thailand (the "Cooperating Country”),
involving planned obligations not to exceed Eight Million Six Hundr:d
Thousand United States Dollars ($8,600,000), of which amount not to exceed
Five Million Eight Hundred Thousand United States Dollars ($5,800,000)
will be provided in loan funds (the "Loan") over a six year period from
the date of authorization and Two Million Eight Hundred Thousand United
States Dollars ($2,800,000) in grant funds (the "Grant”) over a five

year period from date of authorization, subject to the availability of
funds in accordance with the A.I.D. OYB/allotment process, to help in
financing foreign exchange and local currency costs for the Project.

The Project will establish a replicable approach and institutional
capabilities for increasing agricultural incomes for small farmers within
command areas of existing tank irrigation systems in Northeast Thailand.

The Project Agreement, which may be negotiated and executed by the
officer to whom such authority is delegated in accordance with A.I.D.
regulations and Delegations of Authority, shall be subject to the follow=
ing essential terms and covenants and major conditions, together with

such other terms and conditions as A.I.D. may deem appropriate.

a. Interest Rate and Terms of Kepavment

The Cooperating Country shall repay the Loan to A.I.D. in U.S.
dollars within forty (40) years from the date of first disbursement
of the Loan, including a grace period of not to exceed ten (10) years.
The Cooperating Country shall pay to A.I.D., in U.S. Dollars, interest
from the date of first disbursement of the Lean at the rate of (i) two
percent (2%) per annum during the first ten (10) years, and (ii) three
percent (3%) per annum thereafter, on the outstanding disbursed balance
of the Loan and on any due and unpaid interest accrued thereon.

b. Source and Origin of Goods and Services

Goods and services, except for ocean shipping, firinced bv A.L.D,
under the Project shall have their source <nd crigin in the Cooperating
Country or (in the case of Grant funds) the United States or (in the case
of Loan funds) countries included in A.I.D. Geographic Code 941, except
as A.IL.D., may otherwise agree in writing.
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Ocean shipping financed under the Project shall, except as A.I.D. may
otherwise agree in writing, be financed only on flag vessels of (in the
case of Grant funds) the United States or (in the case of Loan funds)
the United States or the Cooperating Country.

¢. Inizial Conditions Precedent to Disbursement

Except as A.I.D. may otherwise agree in writing, prior to any
disbursement or the issuance of any documentation pursuant to which
funds will be disbursed under the Project Agreement, the Cooperating
Country will furnish in form and substance satisfactory to A.I.D.,
evidence of:

(1) Establishment of the Project Coordination Committee,
Provincial Operation Committees, as well as designation of the first
site team.

(2) Appointment of Project Co=-managers.
Waivers

The following waivers of A.I.D. procﬁrement procedures are hereby
approved:

(1) A proprietary procurement waiver to permit the purchase of
seven (7) right-hand~drive utility vehicles of American Motors Corp.
manufacture on the basis that they are the only American vehicles suit-
able for rural areas of Thailand because of parts availability, standardi-
zation, and maintenance requirements. The total expected cost of
procurement for these vehlcles is Eighty Four Thousand United States
Dollars ($84,000).

(2) A waiver of the provisions of Section 636(i), FAA, to permit the
purchase of Thirty Eight (38) locally assembled small motorcycles on the
basis that U.S.=-manufactured motorcycles are umsuitable because of their
large size and problems in obtaining servicing and spare parts in rural
Thailand, and that no alternative financing could be arranged under this
Project. The total cost of procurement of these motorcycles is estimated
at Twenty-Seven Thousand United States Dollars ($27,000).

Clearances Date Initial
DAA/ASIA, Frederick Schieck ,).;/C;C i

A/GC, Charles Costello 2 (g0
AA/PPC, Alexander Shakow ?Jyg

oseph C. Wheeler
ink Administrator

ém‘jzf@f Lé; 1% 6D

Date

ASIA/PD:sBlaciwan . jk:8/20/80: 58582
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PART I SUMMARY AND RECOMMENDATTIONS

A. Project Data Sheet - See Previous Page

B. Re commendations

It is recommended that funds be approved for the
Northeast Small Scale Irxrigation Project as follows:

FAA Sect. 103 Grant $2,800,000 (five years)
FAA Sect. 103 Loan $5,800,000 (six years)
Total $5,600,000

The terms of the Loan will be 40 years, 10 year
grace period with interest 2% during the grace period and
3% thereafter.

The following waivers are requested:

1. Proprietary Procurement of 7 American Motors
Jeep Vehicles. Approximate cost - $64,000 ($36,000 grant,
$48,000 loan).

2. Waiver of 636I requirements for a) 36 locally
manufactured light-weight motorcycles (125 cc or less) and
b) 2 locally-assembled RHD pick-up trucks, for purchase under
the loan. Approximate cost = $37,200.

Justification for the above waivers 1s given in
Part IV of this PP.

C. Summary Description

The objective of this $17 million, 6 year project
1s to establish a replicable approach and the necessary
institutional capabilities for increasing agricultural incomes
for the rural poor in Northeast Thailand. The target groun
is the rural farm population within the potential command
areas of existing small reservoirs (tanks) in Thailand's
most deprived region. Approximately 4600 households within
the irrigation areas of seven tanks will be served by this
Project, but the potential replication area encompasses
more than 200 similar sites.

The Project will include the improvement of deterio-
rated embankments; the rehabilitation, extension and improve-
ment of rain canal systems; improved access roads; the design
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and construction of effective on-farm distribution systems;

a land development component; the provision of assistance

to farmers in water management and agricultural practices;
assistance for water user groups; marketing linkages;

improved operation and malntenance programs; a crop insurance
component; operational research and demonstrations; and the
development of training programs for farmers and RTG personnel.

There will be a heavy emphasis on farmer partici-
pation in all facets of the Project which will be supported by
a sizeable input of technical assistance.

By *he end of the Project, it is expected that
the irrigated area at the seven Project sites will have
expanded by at least 100% and net farm income will have
increased by a minimum of 40% on average. It is also expected
that a viable organizational and training system will have
been institutionalized to extend the Project approach
throughout the Northeast.

D. Issues

The status of Issues raised in the PID approval
cable (State 325280 - See Annex A) 1s discussed below:

1. What is the rationale for AID financing the
costs of construction of on-farm distribution
sxstems?

Attempts in the past to require farmers to self-
corstruct on-farm distribution systems in the Northeast have

almost invariably been failures. Northeastern farmers tend to
assume that all basic irrigation infrastructure is the
responsibility of the Government. Moreover, they have been

reluctant to invest in systems that have.not demonstrated

their worth, and the farmers' impoverished state makes such
investments difficult. Unfortunately, the usual RTG policy 1is
to leave the construction of farm systems to the farmers and
this 1s certainly a major reason why very few distribution
systems extend beyond farm turnouts. However, although this
Project does propose to finance the on=-farm distribution

system from the AID loan, farmers will be expected to help

plan and design the systems (with RID engineers and consultants)
and will also maintain the on-farm systems. Presently, RTG

law does not permit charging farmers for O&M costs of the off-
farm, or main, system. Similarly, direct capital investment
cost recovery is not aucthorized. It is the government's
judgment that developing a political consensus to permit Oal
and capital cost recovery will be difficult. However, a strong
economic argument exists for AID/RTG financing cf on-farm
development; much of the farmers' decisions to avoid risk and
not invest in HYV-based irrigated agricultural production stems



to the farm turnouts, AID assistance for the on-farm dis-
tribution system appears both reasonable and proper in view
of the inrovative nature ¢f such financing.

2. USAID should minimize the AID contribution
to _construction while increasing the level
of AID financing for research and farmer
involvement

About 30 per cent of the assistance package
is now allocated to technical ass_stance, with another 6 per
cent for generally experimental or researxrch oriented components.
What is not so obvious from the financial plan, however, is
the organizational revisions proposed under the Project.
These are directed at providing a more responsive RTG linkage
to farmer's needs as well as an improved farmer organization
for managing water distribution. These changes would not be
likely to occur without AID input into the actual construction
component as evidence of AID's commitment to the whole Project.

3. USAID should be aware of Asia Bureau Future
Country Evaluation Efforts.

USAID considered during Project design the
issues paper prepared by Gilbert Levine on "Irrigation Develop=-
ment and Strategy Issues for the Asian Region." The arguments
at the end of Part II A (Background) are aligned with the issues
discussed by Levine.

4, A clear link bpbetween proposed project
benefits and intended beneficiaries 1s needed

The target group 1is describked in the Economic
and Social Analyses. These analyses show that the population
expected to benefit under the Project qualify as the rural
poor AID target group.

5, Have results of Ford Foundation study
been considered in designing the Project?

The results of a Ford Foundation/IRRI study
recently completed on irrigation projects in Northeacsgt
Thailand were especially helpful in designing the Project.
Several recommendations from Ford PFPoundation staff in
Thailand were also incorporated into the Project, and a
paper prepared by ZI7's Project Specialist, Sam Johnson, on
Organization and training needs has been incorporated into
Annex D.



6. Does salt content in soil necessitate

drainage?

RTG soil surveys indicate that there is presently
no salt problem at any of the Project sites. On the contrary
soils tend to be acidic. Adequate drainage structures have
been built into the Project design to mitigate any possible
future problems with water logging or salt build-up.

7. How does USAID plan to overcome an apparent
reluctance on the part of Thali farmers to
pay for water?

The need to provide for adeguate maintenance
and operation of the irrigation system will be explained
in special workshops for farmers. Observation tours to
systems in the North where water-charges are routinely
levied will also be run. It is expected that once the system
has demonstrated it can provide reliable water to farmers when
they need it (as opposed to the current situation), most
reluctance to pay for 0&M will disappear.

8. Focus on exclusive cultivation of rice may
be too narrow, and cash crops should be
encouraged

The Project encourages cash crop producticn
wherever feasible and is directed at resolving majox
constraints to cash crop as well as increased rice production
(See Economic and Technical Analyseg for discussion of cash
cropping emphasis). However, it should be noted that
supplementary irrigation in the wet season is most suitable
for enhancing rice production and this is the Project's first
priority. Also, even with no cash cropping in the dry season
economic returns have been found favorable for rice alone.

9. Issue of Need for Environmental Assessment

State 105293 indicated a request for a Nedative
Determination was forwarded to the AA/Asia for signature.
However, environmental effects are briefly discussed in
the Social Analysis.

10. IRR's should be at least 1.0% for any given
tank under the Project

Two potential Project tanks were rejected
because of low IRR's. Remaining tanks all meet the 10%
criterion with a total IRR for the Project calculated at 31.41%,




E. Summary Findings

The results of the analysis prepared for this
Project indicate the Project ‘s administratively, technically,
socially and economically sound as designed and that cost
estimates are reasonable and firm. The Project meets all
applicable statutory criter.a and the Mission Director has
certified that the host country has the capability to
maintain and effectively utilize the sub-projects (Annex F,
6ll(e) certification).

PART II DETAILED PRCJECT DESCRIPTION

A, Background

The 1978 Report on Water for the Northeast prepared
by the Asian Institute of Technology for the Royal Thai
Government's Water Resources Subcommittee points out that
the farmers of the Northeast are plagued by unreliable
seasonal rainfall and this is one 0f the main reasons that
the northeast has the lowest crop yields per area of any region
in Thailand. Most rainfall is lost to the farmers ag it
quickly percolates through the sandy soils. In the dry
season water is scarce. Despite these problems the report
concludes that much of the demand for basic household
water requirements could be met through existing water
resources and that the first priority for water resource
developmment in the Northeast should be the better distri-
bution of available water resources through improvements to
axisting systems.

The 1978 Repcrt is verified by the farmers them-
selves. Several surveys, including a 1968 USAID/BUREC study
in Roli Et Province, have shown that rural people of the
Northeast desire irrigation projects (including irrigation
improvement projects) above all other rural cevelopment projects.

There is considerable potential fcr increasing
crop yields in the Northeast that is not being realizéd
due at least in part to poor utilization of available water
resources. Estimates vary depending on source, but it
appears that less than 20% of the Northeast's irrigable
area from existing water resources of about 650,000 hectares
is actually being irrigated in the wet season, anrd less than
5% in the dry season.

One of the important resources for irrigation in
the Northeast is the more than 200 small to medium sized
reservoirs (tanks) in the region. RID estimates that these
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tanks, ranginy . - size from about 5 million cubic meters to
over 20 million cubic meters, command an irrigable area of
over 175,000 hectares. Ilowever, since most of these tanks
have incomplete or deteriorated systems that are being
inefficiently utilized, only a fraction of their potential
is being realized. :

‘ There are numerous problems in improving the crop
production and incomes of farmers within the command areas
of these tanks. Many existing tanks and their delivery
systems require some design modifications and/or considerable
rehabilitation as well as extension of their canal systems
in order to maximize their water delivery and utilization
potential. Construction and/or improvement of the on-farm
structures (ditches and dikes) is especially needed in many
cases, and construccion of related infrastructure such as
0O&M roads and farm to market roads can also be important.

Besides the capital improvements needed to existing
tank systems, however, there are many other const:.iints that
must be overcome before the water available from improved
tank systems can be properly utilized to improve agricultural
yields. Maintenance of existing systems has been poor and
irrigation water even when available is generally not well
managed within the distribution system and when it reaches
farmer's fields. Cropping patterns and cultural practices do
not maximize returns and cropping intensities are low. Farmer
access to agricultural inputs such as qguality extension
services, lowcost credit, unadulterated fertilizer, pesticides,
seeds, etc. has been generally inadequate. Marketing problems
are also important constraints and farmers nesd assurance of
dependable market access and attractive prices before they
will invest their money and labor to improve v.elds. In
addition to the above problems, there is danger that benefits
from improving yields may accrue mostly to the more wealthy
farmers in the command areas unless care is taken to particu-
larly involve smaller farmecrs.

Although the p+roblems associated with trying to
improve production and incomes of people in the command areas
of existing tanks are formidable, there are several cogent
reasons for attaching priority to these areas for agricultural
development (Note - several of these points were discussed
in Gilbert Levine's Irrigation Issues paper): (1) They have
an existing basic infrastructure that may be improved and
extended to serve more people at less cost than development
of new tanks (cost/effectiveness argument); (2) HMost of the
be-t locations for tank irrigation systems have already been
developed, and faw easily-develcpad sites for new irrigation




tanks can be found in the Northeast (availability argument);
(3) The difficult questions related to environmental impact,
right of way and relocations of people within impoundment areas
have been resolved for existing tanks (environmental argument) ;
(4) Existing tanks serve a potential population of more

than a quarter of a million poor people, and improvement

of such tanks plus provision of related services might

very well he one of the fastest ways to provide sustainable
economic benefits to large numbers of rural people in the
Northeast (population argument); (5) When considering the
large vs. small issue it should be noted that distribution

of existing tank sites provides for equitable locational
distribution of irrigation L nefits in the Northeast as
opposed to only about 20% of che Northeast being irrigable
from large reservoirs and pumping from reliable rivers
(dispersal argument); (6) A related argument is that local
people, local institutions such as barks, and small contractors
can more easily become involved in construction and management
of the relatively inexpensive, small and uncomplicated tank
systems as opposed to more capital intensive and sophisticated
large reservoir systems (simplicity argument): (7) FPinally,
when considering the rainfed vs. irrigation issue, although

2 complete development strategy must concentrate on the
extensive rainfed area in N.E. Thailand as well as potentially
irrigated areas, there are more unknowns associated with
development of rainfed areas and their development is likely
to be slow *o realize major income gains  It's a fact that
most agricutitural research in Thailand has been directed

at irrigated agriculture problems and the higher-yield
technology already exists for rapid improverent in these areas.
(rapid impact argument).

B. Detailed Description

1. Project Approach

The Project aims to establish a sustainable
system for increasing the agricultural productivity and income
of more than 30,000 rural poor within the potential command
areas of seven existing small-medium sized tanks in the
Northeast of Thailand. The strategy of the Project is to
address the major identified constraints to improved producti-
vity in the Northeast Region through a package of consultant
assistance, demonstrations, training aid constructicon that
would provids: (1) basic infrastructurs fcr relizkle
delivery of water to farmer's fields; (2) improved arrange-
ments for key RTG agricultural service organizations to deliver
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their services to farmers; (3) adequate procedures to help
link up farmers to necessary agricultural inputs and markets;
(4) a strengthened farmer organization structure for managing
and maintaining on farm water delivery; (5) a system of
training/motivating farmers to properly utilize inputs to
increase yields and market their crops.
4

The Project will test and refine the approecch
for Accomplishing the above objectives on the command areas of
seven tanks during -a six year period (see map at front).
It is intended that the seven tanks will establish the
replication potential of the approach and will provide a
pool of trained manmpower to continue at other sites the
momentum begun under the Project.

The Project will be carried out primarily
by two departments of the Ministry of Agriculture and
Cooperatives (MOAC): the Department of Agricultural Extension
(DOAE) and the Royal Irrigation Department (RID), although
other agencies will also be involved for specific tasks
(see Part IV for details). The Bank for Agriculture and
Agricultural Cooperatives (BAAC) and local banks will provide
credit, Department of Land Development (DLD) will conduct
solil surveys, and Provincial Governors, District Officers and
village leadership will help direct and coordinate the Project.

AID's major role in the Project will be to
provide necessary technical assistance and provide financing
for relatively high risk and/or innovative and experimental
aspects of the Project (on-farm water management structures
and land preparation, market support components, crop insurance,
demonstrations, observation travel, research and training/
workshops). These components are especially important to
help assure that the infrastructure improvements financed by
the RTG under the Project have the desired impact at the farm
level and maximize benefits for the rural pcocor in the target
areas, as well as provide a model for future tanx improvement
projects.

2. Relation to RTG/AID Policy and Other
Projects 1in the Yortheast

The Royal Thal Government (RTG) has an active
program underway to respond to farmers' needs in many of the
irrigable areas of the Northeast. The Royal Irrigation
Department {(RID) 1is already engaged in a priority program
Wit I o improe Lrrization sysSools downstrean

wlTh S Ll LI J2
cf large reservoirs (ir.e. reservoirs above about 50 milliion
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cubic meters each). The World Bank has estimated that
completion of these works before the year 2000 will bring

year round irrigation to 160,000 hectares, more than 75 per cent
of the potential from existing large reservoirs. In addition,
AID's Lam Nam Oon Project is targettad on improving the
irrigation system for about 20,000 Ha. and the German

assistance program (KFW) and ADB also have projects for
completing irrigation systems underway or in planning for

a similar number of hectares in the Northeast at Nam Pong.

Several projects to exploit the potential for
pump irrigation in the Northeast are also being undertaken.
The RTG National Energy Administration (NEA) has a particularly
successful program for pumping water from rivers in
the Northeast and since 1968 has expanded their coverage to
about 40,000 Ha., almost 15% of the total existing potential,
Plans call for more than doubling this total during the next
three years. RID also has a mobile pumping program underway
for supplementary irrigation.

: Despite progress in the above areas, there is
presently no major effort underway to better exploit the
irrigation potential of medium to small reservoirs (tanks) in
the Northeast. (Note: AID is presently sponsoring a village
fish ponds demonstration project for 14 tanks in the Northeast,
but these are too small for significant irrigaticn.)

The proposed Project thus represents an important initiative
to better exploit a heretofore generally neglected resource:
more than 200 tanks of the 5 - 40 million cubic meter class
that have significant potential for bettering the lives of
perhaps 5% of Northeast Thailand's rural poor. Such an
effort does not conflict with other donors' eifforts, and
indeed is quite complementary to their projects on large
reservoirs. Coordination between AID, IBRD, ADB, Japanese
Aid, KFW and other donors active on irrigation projects in
the Northeast will be maintained so that lessons learned on
irrigation related issues may benefit all projects.

The Project is also a constituent of AID's
Country Development Strategy for assisting the poor of
Northeast Thailand in the future. It complements the other
program interventions targetted on rainfed areas and directly
addresses several causes of poverty discussed in the 1980 CDSS.
The Project strategv conforms closely with AID's general
strategy in Trzll:-d as expooisls = tne 203S:

"AID will give preferential support to

activities which are intended to (1)
demonstrate cost effective approaches
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to service delivery and (2) strengthen
RTG and local capabilities to plan,
manage, and evaluate development programs.
AID will be prepared to engage in ex-
perimental activities, even in situations
where technical and economic results are

uncertain, in the interests of determining
what works in local situations and what
does not. At the same time AID will seek
to achieve a direct and inmediate impact

on as large a target population as possible
who otherwise would not be reached by the
larger resources projected by the IFI's and
the Japanese Government."

The CDSS also provides for a program inter-
vention specifically targetted on effective utilization of
the irrigation potential of Northeast Thailand.

: The RTG Fourth National Economic and Social
Development Plan (1977-81) recognizes the importance of
expanding -on- farm irrigation. The Plan provided a target of
2.7 million rai (432,000 ha.) of additional irrigation coverage,
and notes that, "It is believed that the development of
irrigation at the farm level will not only contribute to better
utilization of land within the area covered, but will also
generate a substantial amount of employment."

3. Logical Framework Narrative (See Annex B
for Log Frame) '

a. Goal

The long range goal to which this and
other AID development projects contribute is to improve the
quality of life of the rural poor. This Project approach,
targetted in Northeast Thailand where the bulk of the rural
poor are located, should have a substantial beneficial effect
assuming the approach is replicated. As the Social Analysis
(Part III and Annex D) points out, about 55 per cent of
the Project's target beneficiaries appear to be below the
"absolute poverty" line as defined by the World Bank, and this
percentage conforms closely to the commonly accepted percentage
(60%) for the rural Northeast as a whole.

Hocasures oI Gial alhlevenenrnt include higher

per capita earnings and decreasing disparity between the rich
and the poor as shown by their equitable share in increased
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cropping areas, land productivity, cash earnings from
agriculture, and local level decision making groups. To
achieve these objectives it is assumed that the RTG will
continue to focus major efforts on rural development and
© equity improvement.

b. Project Purpose

The purpose of the Project is to establish
a replicable approach and institutional capabilities for
inereasing agricultural incomes for small farmers within
command areas of existing tank irrigation systems in Northeast
Thailand. The developmental hypothesis implicit in this
purpose is that through interventions (input-outputs) which
address the major identifiable constraints to increasing
agricultural production in irrigable areas of the Northeast,
and by addressing marketing constraints, the Project will help
farmers in the target areas to increase incomes (purpose)
and train RTG technicians to replicate the approach elsewhere,
thus contributing to better living standards throughout the
Northeast (Goal).

- End of Project Status (EOPS) will be
indicated by improvements in cropping patterns and increases
in area cropped, higher farm incomes, established training
programs and plans to replicate the Project. Specifically,
in the command areas of the seven tanks the following
conditions should exist at a minimum:

(1) Cropped area in wet season increases
by a minimum of 100% to 14,000 hectares with cropping intensity
of at least 125%.

(2) Average net farm income increases
by minimum of 40% to more than $1300 equivalent per household,
with equitable distribution of benefits.

(3) Training program for participating
agency personnel and farmers based on project approach are
instituted.

(4) RTG plans to replicate approach
in other sites.

Several important assumptions are
necessary to realize the EOPS:

(1) Price structures are favorable for
inputs/crops. The economic analysis supports this assumption
and indicates that the trend is favorable.
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(2) Prarmers accept new techniques and
risks associated with intensive irrigated agriculture. This
assumption has been proven to be valid in the Chao Phya River
basin as well as Northern Thailand where rice yields are
more than 50% above the average for the Northeast. Altrough
modern practices are not as established in the Northeast,
there is certainly adequate precedent to expect to see new
varieties and practices adopted there once water and
supporting services are reliably available.

(3) Adequate labor is available for dry
season cropping. The economic analysis for this Project
indicates that there is an opportunity cost of about one
dollar per day for unskilled labor. However, the return to
the farmer for growing cash crops is much higher than this
generally and should provide adequate incentive for farmers
to grow these crops rather than work elsewhere once they
are assured adequate inputs and markets for their crops.

(4) Rainfall is adequate. Since tanks
can only provide supplemental irrigation in the rainy season
and limited dry season cropping in some cases, reasonable
rainfall is required to meet farmers needs and £ill the tanks.
This assumption is discussed in the technical analysis and
appears valid.

(5) RTG maintains commitment to rural areas
and tank irrigation in the Northeast. As indicated in the
Background Section above, the RTG appears strongly committed
to developing irrigation in the Northeast. This Project should
reinforce that commitment especially for tank irrigation.

c. Project Outputs and Inputs

For better understanding, the Project
outputs have been grouped into several categories: (1)
water delivery infrastructure, (2) access/0&M roads, (3)
irrigation service centers, (4) water management system and
organization, (5) agricultural support sexvices. The sum
total of these Project output components is designed to
provide a replicable package for improving farmer incomes.
Each component is described below:

(1) Water Delivery System Rehabilitated/
Improved for Each of the Seven Tanks
(2) and O&! Roads Constructed

Surveys have shown that incomplete,
poorly designed/ceonstructed, and/or deteriorated tanks and
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water distribution systems often constrain water availability
to farmers in the Northeast. The objective of this component
is to provide the infrastructure for timely and reliable delivery
of adequate water to farmers' fields. The component will
include the design and construction of an effective on farm
distribution system {(farm ditches and structures) as well as
the necessary topographical surveys, soils classification,
and land preparation (levelling, diking, grading) needed to
carry out adequate_ design and system utilization. It will
provide for rehabilitation, improvement and extension of the
main and lateral canals where recommended by consultants,

and the provision of necessary lining, culverts, drainage
inlets, turnouts and checks to provide better water control.

In some cases, rehabkilitation and
improvements will be made to tank embankments to ensure
their safety and reliability. This work will include such
items as adding more riprap and widening emergency spillways.
A laterite surfaced roadway will be constructed along the
main canals and lateral canals where necessary to provide
O&M access and farm to market access. A quantification of
each of these components is attached in Table II 1. Part III
discusses their technical characteristics.

RID design teams and site co-managers
will receive on-the-job training in on-farm design techniques
from the consultants at the first site. Following that they will
proceed to the other tanks and design those systens with
guidance as needed from the consultants. Supervision and
contracting of the construction will also be the responsibi-
lity of RID. The Department of Land Development (DLD) will
conduct soil surveys at each site prior to final design work.

It should be noted that virtually
all the work on embankments, main and lateral canals, and
access rcads will be financed and carried cut by the RTG; AID
wlll assist this effort with expert assistance and per dien
support. AID financing will cover all the costs of consultants,
sub-lateral canals, farm distributicn systems, and land
preparation.

1
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assure that available water is effectively managed and
maintained. Observations have shown that poor water management
is a major reason for unreliable water supplies, and lack of
effective maintenance along all parts of the system are
readily apparent. The World Bank has reported, for example,
that since construction of distribution systems was not
coordinated with main canals in most cases, the canals

have fallen into disrepair because they cannot be adequately
utilized. Moreover, visits to tank sites by USAID deSLgn
team members revealed that water control and management is
often impaired by lack of adequate coverage by RID personnel
and by weak Water User Associations(WUA's),

Inputs for this component will
include on-the-job training in O&M by consultants for RID
and DOAE personnel at the sites, assurance of adequate O&M
budgets and coverage by RID personnel, provision of one
additional DCAE subject matter specialist (SMS) in water
management and one additional RID engineer (SE) at each site
to be trained under the Project and help manage it, a total of
14 additional extension agents to help coordinate with farmers
and provide an extension agent-to-farmer ratio of 1:400 minimum,
seminars and workshops for WUA's to help motivate them and
improve operations and maintenance (approximately 2 per site),
and nrganlzatlonal assistance for farmer sub-groups in WUA's
to help them improve their on- farm water management systems.
This latter component will include assistance in obtaining
agricultural inputs and marketing and described below). In
order to assure early participation of beneficiaries, farmers
will be involved fully with RID teams during the desic¢a of the
on-farm ditches.

Besides the abowve, the Project will
finance farmer's field days to other successful irrigation
projects (about 2 trips per site) so that farmers can see how
a successful system operates. Finally, the Project will
construct an irrigation service center at each site.

The centers will be used as office space for Project
personnel, and will also be used as a meeting place. and
storage facility for Water User Associations.

Organizational interventions to
improve the management of the irrigaticn system are more
fully discussed in Part 1IV.

(4)
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The objective of this component 1s to
assure that other agricultural inputs besides water are
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available for target farmers when they need them. A descrip-
tion of each element of this component and its importance
is briefly presented below:

(a) Agricultural Extension

The Department of Agricultural
Extension (DOAE) has one extension agent in each tambon
covered by the Project. However, the coverage per farm family
is only about 1:1,000 which is not considered adequate to
cvercome the multiple constraints to effective utilization
of the irrigation facilities that will be available to them.
Furthermore, practically none of the agents has had any special
training in irrigated agriculture or water management.
DOAE will accordingly provide for 14 additional extension
agents, as mentioned above, to provide a minimum coverage
of 1:400. Including the existing agents, a coverage approaching
1:3070 will result.

It is recognized that the RTG
cannot presently afford the provision of this intensive
coverade indefinitely and it is planned that the additional
extension agents will be phased out after the Project has met
its objectives. (Existing agents should be able to continue
the momentum developed under the Project). The Project will
also have access to special extension "task forces" that can
be formed by the Committee for Accelerated Water Resources
Development (See Part IV). The task forces will consist of
teams of specialists from various disciplines that can be
provided to Project sites for short periods when required.

DOAE, in conjunction with RID,
will have a major management function in the Project as discussed
in Part IV. A key concept 1s the provision of one subject matter
specialist at each site to be trained and gain experience under
the Project so that they may later manage and train extension
agents to replicate the Project.

(b) Aqgricultural Research/Demonstrations

Since current farming methods
in the Northeast rely mostly on traditional cropping practices,
it is 1important that farmers have an opportunity to see whether
new technology and crops work in their areas. The Department
of Agriculture will provide technical assistance to the DOAE
extension agents tc orepare demdnstraticn olciz for acpropriate
creps and practices and wilio 2als2 nosT Drimising vVa '
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techniques at the sites. DOA should provide the DOAE agents
with all appropriate information in research and field trails
for distribution to the farmers.

(c¢) Agricultural Credit

To properly utilize the irriga=
tion system especially for cash crops .n the dry season, '
ade-;uate agricultural credit must be available to farmers.
The Bank of Agriculture and Agricultural Cooperatives (BAAC)
will be expected to play an important role in meeting farmers'
credit needs at the sites. BAAC has branch offices in each
district served by the Project except one (for Huai Khi Lek),
but BAAC mobile teams can service Huai Khi Lek since it is
about 1% hours from the nearest branch cffice. It is planned
that BAAC will coordinate with Project personnel at each site
on a regular basis. The Project will make every effort to
facilitate necessary credit for farmers at Project sites,
and this may include providing the services of a short term
consultant to help resolve problems and helping to link up
farmer groups to credit sources.

(d) Crop Insurance

In order to encourage farmers to
risk the necessary time and labor to improve their traditional
yields, the Project will provide a $200,000 grant component
to share farmer's risks in using new techniques. It is planned
that up to 50 per cent of the value of selected farmer's
crops may be paid to the farmers from the Project if their
crops fail due to unforeseen breakdowns in the Project system
(e.g. if water is not available to farmers as promised).

This facility will be selectively administered by extension
agents in order to help motivate farmers to grow certain
crops during the dry season. The successful use of this
system in the Thai-German Project will be drawn on during
tests at this Project's sites. The insurance program will be
used as an extension device to promote adoption of improved
technology with a high probability of success. Once this
success has been demonstrated and adoption is widespread, the
insurance program will no longer be necessary and will be
terminated.

(e) Provide Market Assurance
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their crops. A $50,000 market support fund will be available
in the Project to help facilitate marketing linkages. The
fund could be used to provide transport for groups of farmers
to nearby markets to assist them to locate buyers, and it
might also be used to charter trucks for groups of farmers in
order to encourage them to proceed with plans for cash cropping.
The intent of the fund is to help break potential marketing
bottlenecks and monopolistic structures that might be prevent-
ing farmers from proceeding with initial dry season cropping
plans, and it is not intended as a long term support device.
Part of a $100,000 research fund will also be available

to study marketing constraints.

In addition to the above, it is
planned that the DOAE's Seed Division will contract with
interested farmers at the sites for growing registered vegetable
and other seed, thus helping to assure a market for a limited
number of farmers.

It is expected that several
months of consultant assistance will be needed to help identify
and resolve marketing constraints. A marketing specialist
will be contracted under the Grant portion of the Project to
satisfy this requirement.

{5) Consultant Assistance

In order to assure the neceassary
expertise and intensive management effort required to initiate
the tank rehabilitation program described above, it is
proposed that a considerable amount of expatriate and local
consultant assistance be provided under the Project. The
idea behind the consultant package is that consultants will
help backstop and provide on the job training to personnel of
the RTG implementing agencies, particularly RID and DOAE.

It is not expected, for example, that the consultants will
actually carry out the detailed design or supervision of
the water system improvements. That will be RID's job.
However, the consultants can review designs, suggest
improvements, assure that all elements of the Project are
considered during the planning and construction process,
provide on-the-job training and help resolve problems and
provide recommendations for Project design changes during
implementation. A list of proposed consultant assistance
needs, to be financed under the AID grant, is attached as
Table II-2.

(6) Equipment/Facilities

The Project will finance certain
equipment, vehicles and facilities to support consultants
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and RTG agencies. The 16 subject matter specialists/site engi-
neers and 14 extension agents will each be provided a motorcycle
and an equipment kit to help ensure adequate mobility in and
around the sites. The topographic survey team will be supported
with two jeeps and surveying equipment, and the soil classi-
fication team will also be provided with two jeeps and soil

test equipment. These items will provide needed mobility

and will also serve as an incentive to the participating

agency personnel to consider their work in the Project as

a "top priority" against competing demands on their time.

The RTG Project Co-Managers will each be provided an RHD pick-up
truck. Other equipment proposed under the Project includes 8
motorcycles and equipment for construction supervision technicians.
Irrigation service centers are proposed for each site and

the Project will finance all design and construction costs

plus equipment operation and maintenance costs during the
Project's life. Consultants will be supported with DTEC
counterpart funds, but Grant funds will provide 3 jeeps

for the team.

PART TIII PROJECT ANALYSES SUMMARIES

The detailed social, technical, and economic analyses
are contained in Ann2x D with additional backup material
available from the feasibility report done by Asian Institute
cf Tecunology (AIT) for the Pioject. This report was
submitted to AID/W in £in21 draft form. The final report
will be forwarded upon cowpietion. Summaries of each
analysis are contained below.

A. Sccial Analysis Summary

Beneficiaries of this Project are some 35,000 -
40,000 people living within the potential service area of seven
medium-scale irrigation tanks in Northeast Thailand. Culturally
they are predominantly Northeast Thai, but most can speak
serviceable central Thai language as well. Family size is
larger than average for the Nortneast (7.3 vs. 6.1), with
the bulk of the population (57%) helow the age of 21,
foreshadowing future population density problems on the
agricultural land base. This indicates the need for projects
like this one which will help speed agricultural intensifica-
tion and thus allow the land to produce more to better support
growing food and income needs.

Comparing =. < ocnellclary Louula
rural nerghbors in roi:l_ 2 LTv . S Lol
that differences in income ard crop salies are nct sigrniricant
although the project beneficiaries are already slightly
better off than their (exclusively rainfed agricultural)
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neighbors. Nevertheless, despite an unexpectedly high degree
of socio-economic stratification (in both groups) there are
sufficient numbers of poor to justify assistance through this
type of project: among the beneficiaries about 55% of the
households are judged to be within World Bank defined
"absolute poverty" (see CDSS), whereas about 64% of the nearby
households outside the project areas fall into this category.
Virtually all of the target population fall within AID's $250
per capita definition of poverty.

Annex D contains a more complete description of the
beneficiaries and details social constraints. Generally,
constraints to utilization of irrigation water (less than half
of households with access to water appear to use it) relate
to organization, inputs and marketing. The analysis concludes
that management of water at the farm level would be improved
by having smaller, less administratively complex groupings at
the farm ditch level rather than rely solely on Water User
Associations. Local level participation is critical to having
the poor benefit. Moreover patron-=client relationships that
often discourage farmers from putting more effort into cash-
cropping must be addressed, and attempts made to decrease
farmers' dependence on marketing and credit monopsonies.

The Project interventions relating to crop insurance, wcrkshops,
market support, observation travel, and research should all
be useful in helping to resolve these constraints.

The positive effects of this Project can be expected
to spread throughout the irrigated areas of the Northeast,
perhaps eventually to some 15% of the population in that
region. Nearby areas (rainfed) will also receive some
seccndary ecornomic benefit. All project sites are on or
near major roads, thus facilitating spread effect.

Effects on women, migration, fertility and population
are in the main desirable. Women will benefit on a roughly
equal basis with men, but special efforts should be made
to promote their participation in irrigators' associations.
Rural to urban migration will be reduced, but population in the
irrigated areas may rise faster than elsewhere as a result of
attracting exployment. Fertility may decrease with rising
income, but the Project offers an ideal forum to teach
family planning as a companion effort to agricultural inten-
sification, since there are limits to intensification as a
solution to population pressure, as should be apparent to
this pacstioui.arl wouon: population in the coming years.

Overall, the project is deemed socio-culturally
feoasible, with reservations concerning the existing degree of
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socio-economic stratification, its possible effects on the
project and the project's effects on it. For this reason,

as well as for the crucial role of local organization, a
social anthropologist is recommended as a full time member of
the project implementation technical assistance team, for the
life of the Project.

B. Technical Analysis: Section 1 = Agriculture
1. Climate

The climate of Northeast Thailand has two seasons;
a wet seasun from May-October followed by a dry season from
November-April. The average annual rainfall is 1,415 mm ol |
which 89 percent falls in the wet season. However, the |
distribution of rain is somewhat erratic which frequently
results in prolonged droughty conditions. During the dry
season pan evaporation greatly exceeds rainfall; consequently
crop production is generally not practical without irrigation.
Despite this lack of water the dry season offers one important
production advantage; greater photosynthetic potential.
Northeast temperatures are favorable for year-round produc-
tion although occasional low temperatures in January and
February may delay germination and emergence (see Annex D1,
Table D1-1).

2. Land Resources

Northeast soils have limitations which constrain
crop production and the Project sites are no exception. The
soils tend to be sloped, highly erodible, sandy textured,
ponr structure, low water hclding capacity, infertile, low
organic matter content, and generally acidic. These soils
generally have low available phosphorus and potassium.
Infertility is a function both of the low cation exchange
capacity and soil acidity. Table D1-2 in the Annex shows
the general characteristics of tank command area soils.
Corrective measures include both moderate liming and applica-
tion of mineral fertilizer to precvide recommended levels of
N, P20g, and X20. As noted under "Inputs" below, liming
1s not necessary for paddy although it would benefit most
upland and cash crops. According to the AIT survey most
farmers use at least some fertilizer on their fields although

levels are generally far below opntimum. Gencral fertilizer
recocmmendations are shown in Table D1-3. Hineral fertilizers
should be supplemented with Organic n.atter SUCh 23S ani.ial

and/or green manures., The primary 1rportance of ourganic



matter is that it improves both soil physical properties and
chemical properties such as cation exchange capacity and
nutrient availability. 1In short, additions of organic matter
are recoammended to help provide a more favorable soil
nutritional and physical environment for crcp growth and

thus stimulate yield increases. It is expected that the
large extension agent input for the Project can help ensure
these recommendations are adopted.

The general shape of project sites nay require some
terracing and levelling in order that lateral and sub-lateral
conveyance channels adequately serve the fields. Design care
must be exercised to minimize cut depths and thus not
adversely disrupt the soil fertility relationships.

3. Other Land Concerns

No feasibility concerns for the seven sites
are evident from an examination of household farm size
(average 5.7 ha), farm fragmentation (2.56 plots/household),
land tenure (85% of average holding owned by tillers), or land
use (94% of average holding cultivated).

4, Water Resources

While rainfall is sufficient for wet season
crop production its erratic distribution results in periods
of drought and crop water stress. Accordingly tank irrigation
systems were established to: (1) provide supplemental irriga-
tion for rice in the wet season, and (2) to stimulate dry
season cash crop production.

To fulfill this original intent the systems
require both rehabilitation and physical extension to permit
the precise management of water essential for high yielding
rice production and to permit greater water savings for dry
season production. Water balance studies prepared on the
sites by AIT indicate sufficient water is available for
some dry season cropping at most tanks (see Fey Statistics
table at front of PP). However, in addition to rehabilita=~
ticn of the systems improved management pract.ces are needed
for timely delivery of adequate water amounts to maintain
paddy water levels for effective weed control and to avoid

Crop water stress. Forx dry season production adeguate amounts
must Le delivered on a timely basis to rmeet crop needs and
yet notT SwIoeel the 3711 wakter noldlnyg capacity,

BEST AVATILABLE
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Observations indicate that at most tank sites
water is taken directly from the two main channels and flows
from field to field to a central drain. Approximately 50 per
cent of the water appears to flow into the drain and is
consequently not used on crops. Development of the physical
capabilities required for better water control and management
is provided for in this project design, and this includes
gated control structures and checks which allow delivery of
measured amounts of water to each field in a specified
sequential (rotational) manner. Such control avoids the
wasteful application of water inherent in the present
"constant flow" delivery. Provision of water management
extension services should help ensure proper utilization of
infrastructure. See Annex D-~1 for personnel needs and terms
of reference for extension service personnel.

5. Technical Agricultural Inputs

Agricultural inputs discussed in this section
are seeds, fertilizers, pesticides, and lime. Sources and
availability of these components are as follows:

(a) Seed: Farmers cultivate a mixture of
both local and high yielding rice varieties. Generally, they
save local variety seed for future plantings, and this
practice is expected to continue for the best tasting local
varieties. Since the Project advocates greater use of high
yielding varieties both for their increased yields and the
smaller water requirements it 1s important that farmers have
access to guality seeds. Seed for recommended varieties is
available from dealers or through cooperatives located in the
district capitals, and the relatively small increments
required under this Project should be easily obtained.
Similarly, other adapted field crop seed is generally available
In order to assure that seed is of adeguate quality, Project
extension agents will stress the use of seed of "certified
quality" which will be made available to the project under
special arrangement with the Seed Division, DOAE, through
the USAID financed, "Thailand Seed Developuent" Project
(Loan No. 493-T-017). All RD rice varieties from RD-1 through
RD-11 are available from the DOAE Seed Division plus Suwani
Corn, Hegari sorghum, Taiwan 9, Lampang and Sukhothal peanuts,
and Uthong 1 mung bean.

Vegetable seed is also available fron
district scurces. It is not anticipated that dry season
cultivation will increase beyond supply avaiiabiliuy.

However, one of the agronomic extension agents' duties will
be to estimate the cultivated area for the next seasons' crops
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and alert the district seed dealers and cooperatives of the
coming seasons' seed requirements.

(b) Fertilizers and Pesticides: Mineral
fertilizers, which are essentlal for HYV rice production,
are presently used at all tank sites. Shortages are not
anticipated.

Pesticides, though readily available in the
district cities, are rarely used. Because of their high
cost the project advocates but minimal use of pesticides.
Extension Agents, trained to detect early pest damage, will
stress the use of only those agrochemicals currently approved
in the United States.

(c) Lime: While lime and marl are produced in the
the Northeast they are not readily available at all locations.

Lime is not a requirement for paddy
rice cultivation, and while noderate lime applications are
recommended for optimum yields and efficient nutrient utili-
zation, adequate yields of corn, sorghum, and various vegeta-
bles have been produced without liming. Nevertheless, the
Project consultants and extension workers should do this best
to help farmers locate suppliers of lime especially when
effective cropping patterns call for cultivation of lime sensi-
tive crops such as peanuts.

6. Crops

While various crops are adapted to the climatic and
501l conditions of the project sites as shown in Table Dl-4
in the Annex, market and other practical considerations will
dictate the final cropping patterns. Presently both improved
and local gluvinous and non-glutinous rice varieties are grown
in the wet season per Table D1-5, but long duration varieties
(LDV's) are preferred. Surveys at the seven sites showed
average yields of 1.5 MT/ha on irrigated land for local
non-glutinous and glutinous long duration varieties, but the
potentials of both are more than 50% higher with proper
cultivation and fertilization, double with recommended LDVs
and almost triple with recommended short duration variet.es.
The Project will emphasize wet season production of improved
short duration varieties both for their higher yielding

capabilities and their smaller water requirements. Short
duration rices significartly increase tha zarX wats7 aviilakle
for dry season production. However, since few farmners are

familiar with the new varieties, some farmer resistaence to
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them is expected, and this Project assumes that 40 percent
of the wet season cropping area will remain in traditional long
meaturing varieties.

Dry season production of rice, peanuts, mixed
vegetabley, water melons, kenaf, sweet corn are expected
under the Project and these are already well established in
the Northeast. Within the constraints of market requirements
emphasis should again be placed on shorter duration crops to
conserve water and plus allow more farmers to participate in
dry season production. Thus, paddy is nct recommended as a
dry season crop and efforts will be made under the Project to
encourage farmers to adopt other crops. Services of an
Agronomist and Agricultural Economist are recommended during
the early part of the 2Project to help develop recommendations
on the best available varieties and cropping schedules suited
to each tank.

7. Technical Feasibility of Approach

The main thrust of this Project is to provide
supplemental irrigation during the wet season and thereby
stimulate increased crop production. Field observations
indicate all present tank systems to a large degree presently
practice wet season supplemental irrigation with limitations.
The Project intent then is to increase the wet season efficiency
by physically improving the distribution system, improving
its operation and mainterance, providing intensive extension
assistance, develop markets, and motivate farmer cooperation.
The associated technical problems in both construction and
production are ones which present technical knowledge can
readily address.

The secondary objective is to stimulate dry
season production of cash crops. The primary technical
constraint here is availability of water. Available data
from water balance studies done by AIT indicate a potential
for cultivating and much as 32 per cent of the total commanded
area of the seven Project tanks. Field observation indicated
that this estimate may be conservative; dry season production
at some sites already exceads the projected cultivated area.

General management recommendaticns for improve
ing the soil, water availability and cropping patterns are
established and available in the AIT report and summarized
above. While future results may refine some 0of the recommenda-
tions on fertility, lime, organic matter, cropping and other
management practices these recommendations are considered
valid and applicable.
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The failure of the tank systems in the past
does not appear to be primarily due to the lack of adapted or
adaptable agro-technical practices. Failures more likely
resulted from inadequate system operation and maintenance
practices, lack of market, insufficient extension assistance,
and other constraints discussed elsewhere in this PP.

Since the components of this Project deal with each of these
constraints as well provide technical assistance for
resolving observed -technical agricultural constraints, the
Project is considered technically feasible as designed.

Technical Analysis: Section 2 = Engineering

An engineering analysis conducted for the Project
by AIT provided preliminary plans and cost estimates for the
seven Project sites. It was determined by AIT that all sites
had catchment areas sufficient to provide for almost all of
the supplemental irrigation needs in the wet season if design
recommendations were adopted vs. less than half of the area
effectively irrigated in the wet season now. Dry season
irrigation should increase fourfold to more than 5000 hectares
provided other ncon-engineering concerns are also addressed.

Recommended improvements to the irrigation infra-
structure include rehabilitating the embankments where needed,
repairing and extending the lining on the main and lateral
canals, constructing more turnouts, adding more cross drainage
culverts and drainage inflow/outflow structures, constructing
checks and regulators in the canals, building more bridges
for people and livestock crossing, designing and constructing
a complete on~farm distribution system, providing for laterite

surfaced roads along the main and lateral canals, and designing

and constructing a service center building at each of the
tanks. It is recommended that consultant assistance be sought
to help RID nrepare designs for the first tank where the

above improvements will be made. After the initial tank,

RID design teams should have adequate capability to complete
detailed design work with minimal consultant assistance.

Lining is recommended for all the main and lateral
canals tc prevent the high seepage losses on the sandy soils
of the Northeast and to minimize maintenance needs. Turnouts
will be increased to an average of one per 300 meters from
one per 400-500 meters. Cross drailnage has been a major
problem in the past and will be addrzssed through nany more
cross drailnage structures. Bridges are ne—lia o oLoSten

livestock damagje to the canals.




Minimum standard laterite roads are considered
important to allow for adequate maintenance of the system.
Very few canals have more than a small track along their
alignments now.

One of the most important items to improve the
existing irrigation systems is construction of on=farm
distribution systems. In the past farmers were expected
to provide these but they were rarely completed. The sub-
laterzl system proVided under the Project will consist of
unlined on-farm canals that will carry water from each turn-
out to an area of 100-300 rai. These will have smaller canals
emanating from them to and from each farmers' land. Considera-
ble land leveling and terracing may be needed in some areas to
provide for adequate distribution and drainage on the fields
and these costs have been considered in the Project design.

In order to prepare for detailed design of the
on-farm system, a soil survey and topographic survey of each
site will be carried out as an initial action.

Construction is recommended by local contractors.
There are many construction contractors in the Northeast |
capable of doing the recommended work,

Scale drawings of design recommendations at each
site and typical sections of the lined canals are attached
in Annex D-2. More detailed drawings, design and cost data
may be found in the Consultant's (ALT) report.

C. Economic Analysls Summary
1. General

The economic internal rate of return (EIRR)
calculated for the entire Project was found to be 31.41%
using a 12% cost of capital and a $0.20/kg. econcmic price
for paddy. As snhown in Table III C below, all tanks have
an EIRK above 10.0 as provided 1n the PID approval cable.
Furthermore, under a worst case scenario where only
supplemental wet season irrigation :is utilized and no dry
season cropping is practiced, the EIRR remains above 103

in all cases except one. Sensitivity analyses that assumed
a 20 per cent decrease in yields (Case 1), a 20 per cent
increase in production costs (Cas= 2), and a 20 per cent
increase in investmant costs (Caze 2) . -r= zlso run for each

tanx site and 7.2 results =ncwn in the cTacie. One other
calculatlon shown in Table III C is the benefit cost ratio
to the farmers at each tank based on farm gate (financial)



Table III-C Expected Returms to the Project

Z.nsitivity Analysesl/ Wet Season B:C Ratio
Project Area EIRR Case 1 Case 2 Case 3 Only EIRR to Farmer
: H. Talat ) 17.42 9.05 14.51 14.80 14.10 1.62
’ H. Chorakhe Mak 10.38 7.90 6.55 106.17 8.20 1.89
H. Phuttha Utthayan 27.71 6.88 21.82 21.73 NA 1.46
H. Aeng 27.79 21.58 24 .98 23.82 21.43 1.73
H. Khilek 46.85 . 14,29 18.38 18.75 10.26 1.66
H. Kaeng 36.02 15.92 27.06 29.20 14.62 1.54
H. Lam Chamuak 23.55 18.34 22.30 20.22 NA 2.63
Average '
N 31.41

= Not applicable since no dry season cropping is recommended in these two project areas.

Case 1. Yield of Major Crops {(Paddy, Mung Bean, Peanuts, Vegetables) down 20Z.

=§92a

Case 2. Production cost increased by 20%.
Case 3. Investment cost imcreased by 20%.

=111 °@1qey
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prices. This figure substantially exceeds 1.0 in all cases,
indicating that farmers should be persuaded to adopt proposed
cropping patterns and practices as long as necessary support
services are provided. A full discussion of the economic
analysis methodology and assumptions is contained in the AIT
consultant report. A brief summary is contained below with

a more detailed description of likely benefits at each tank
provided in Annex D-4 along with key supporting tables.

2. Assumptions

This Project Paper relied heavily on the
World Bank Report, "Thailand -- Appraisal of the Northeast
Irrigation Project II" to provide guidelines in making "with
project" projections. For example paddy yields were based
on about B80% of the levels used by the World Bank However,
the Project used approximately the same fertilizer cost
(adjusted for price increases) and the same labor regquire-
ments as those indicated in the report for its yields. The
report also provided guideiines for yields, costs and labor
requirements for groundnut and nung bean production.

It was assumed that over the 7 sub-project
areas local variety paddy would yield an average of about
2.5 mt/ha by the 7th vear of the project life. By that ‘
time all rainy season paddy would be receiving supplemental
irrigation and approximately $70/ha (l3-14 nutrient kg) of

fertilizer. Beginning generally with the second year of
the project, growth in yields are projected to gradually
increase. Different project areas acnieve different levels

of final yields, depending on the original level and the
fertilizer application is promortional to the growth in

yields. Other production costs (in addition to fertilizer and
labor and which include other chemicals, seed, hire of animals
and egquipment, fuel, manure, draft animal costs, rent, etc.) are
projected to increasc (frcm base year) by l0% of the percentage
growth in yield. Labor requirement per na. is assunmned to

be 110 man days by the 7th year, increasing gradually from

the level indicated in the survey. Labor requirements for

HYV are placed at 116 man-davs per ha., fertilizer costs

at approximately $86 and other production costs at 20% higher
than for local variety paddy at its maximum yield. Average
yleld overall 7 sub-project areas is projected at approximate-

ly 3.1 mt/ha. All 4¥Vs receiw~» zuo-lermental i1rricz-ion.
Thls 1s nct necss 21w oche chs:e oy 211 loecal wvariewy ~=:33,
S C gl vear, e ~27 recomi.encded o

lanted 1n HYVs and 403% in local

BEST AVATILABLE
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varieties. Local varieties planted on this area are expected
to provide enough rice for local consumption).

Mung bean and ground nuts are to be introduced
as rapidly as is deemed feasibly taking into account the
technical assistance available to farmers.

3. Farm Prices

All financial prices are farmgate prices based
on the first six months of 1980. Relative prices are assumed
to be consistant over the 20 year economic life of the project.
Paddy was the only commoq1ty which was shadow priced for the
economic analysis since the farm gate financial price is
substantially lower than the F.0.B. expcrt price, adjusted for
transport, processing and handling costs. A financial price
of 12.5 cents per kg. is used in this Project Paper and an
economic price of 20 cents 1l/. The financial price of ground
nuts appears to be close to the world price (again adjusted
to transport, other costs) although there were difficulties
in determining the costs of transportation, etc. from farm to
port. Foreign exchange was not shadow priced 2/. An exchange
rate of B20/USS1 was used. A household's contribution to
farm labor was valued at the going rate for farm laborers.
This overstates the economic costs for at least some house-
hold members during some parts of the year, but not by
enough to change the economic internal rate of return except
marginally. Output prices are given in the farm budgets.
Ammonium phosphate and urea are both priced at $300 per
product ton. _

4. Farm Budgets

The farm budgets (see Annex D=-4) for "without
project" are based on {ield data obtained from a survey
conducted for the USAID by AIT during the second quarter
of CY 1979. Data were cocllected for the 1978/79 crop year,
i.e. for the 1978 rainy season and the 1979 dry season.
Approximately 350 farm households from the command area of

1/ This compares with 15 cents and 21 cents for respective
prices used by the World Bank for 1979. See Thailand ==
Agricultural Credit Project, Staff Appraisal Report,
February 13, 1280. Respzctive prices for 1985 are projected
at 15 cents and 25 cents.

2/ This is .n agreement with IBRD treatment. See 1bid.
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each of 9 tanks (two were later rejected) were included in
the sample. While a larger sample would have been desirable,
the samples appear to give a fairly representative picture
of the agriculture in each of the sub-project areas.

Apparently, there is very little change
occuring in agriculture in the Northeast, at least in paddy
production. Official data for such production show a very
flat trend for the decade ending in 1978/79. The relative
variation in production over this period was fairly small ~-
the coefficient of variation was a relatively low 14%,

AIT deems the 1978/79 crop year to have been about normal
with respect to rainfall and crop yields.

All the survey data collected has not vyet
been processed. 1In particular, survey data on farm income
other than from crops (on, e.g. livestock, poultry, fish,
rental of animals and equipment) have yet to be processed as
have the associated costs. However, to give a more complete
picture of farm income, estimates of the net farm income from
these sources has been made and are included in the summary
farm budgets. However, it should be noted that except for
interest cost on production expenses, other farm costs and
income will not be affected by the Project; that is, they
will be the same with the Project as without. This state-
ment also applies to net investment in farm eqguipment by
fermers -- AIT projects that such investment will be affected
only marginally, if at all, by the Project.

D. Financial Analysis and Plan

Tables III Dl and III D2 summarize the Project
costs over the life of Project. Total cost of the Project
is estimated at $16,950,000 with AID financing $5.8 million
with an FAA Section 103 development loan and a $2.8 nillion
Section 103 development grant. The RTG will. finance tne
remaining costs, estimated at $8.35 million eqguivalent including
a $550,000 contribution from DTEC counterpart funds for local
costs of consultant support and facilities for wcrkshops.
The RTG contribution accounts for approximately 49 per cent
of the total costs, thus exceeding the requirements of FAA
Section 110 (a).

The cost sharing arrangement between the RTG and
AID prowll »s that the costs of rehabilitation/improvenent
oI own2 oz oivvocioics zystem (emkbankment, c2nals, roads)
will be oorne 1.) per cent Ly the RTG's Raval Irrsigzcicn
Department through a special budget allocation from the Bureau
of the Budget for FY 81, and regular budget allocations

BEST AVATILABLE
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SUMMARY BUDGET

- LIFE OF PROJECT

Table IIX D=l

AID LOAN AID GRANT RTG -
PROJECT COMPONENT FX Lo fx | Lo DTEC Implement.ng| TOTALS
i Agencies
1. Construction/Rehabili-
tation:
a. Fmbankments . 465 4665
b. Main/Lateral Canals 2,180 2,180
c. Access Roads 1,085 1,085
d, Sub-lateral canals 185 188
e, Land Preparacion/ '
On=Farm Systems 3,030 3,030
£. Design/Construct
Service Centers 65 65
2, oaM of Dams & Main
Systems 1/ ~ 565 565
3. RTG Staff Supgort
a2, Salaries 180 180
b. Per Diem 55_ 55
¢. Equipment/Vehicles 60 85 N 145%
d. Vehicle O&M 140 140
4. Technical Support
a. Thai Salaries 370 370
b. Expatriate Salaries 1,270 1,270
¢. Housing, In-country
travel, staff 340 340
d. Vehicles 40 40
e. Vehicle Q&M 50 50
5, Grant Support
a. Research/Workshops ! 30 10 100
b. Farmer travel 40 40
C. Seeds, Fertilizer,
Pesticides 2/ 10 10
d. Marketing Support 50 50
e. Crop Insurance Fund 200 . 200
6. Evaluation 100 100
Sub=total o0 3,560 1 1 410 760 400 4,475 10,665
Contingency 15 £30 50 670 1,265
Contingency for tax
(10% of AID loan X
fonded local costs) N s 1Y 350 350
In.-:2isn (1ot annualy) Lo 1,620 490> 90 = 150 - 2,305 | 4. 665
Totals (Rounded) 90 5 ~15 1 1,900 900 550 7,800 16,950

1/ Main & lateral canals and structures, main drainage
2/ For demonstration plots,
1/ Excluding evaluation
E? Technical support items only.

way$ and structures, ¥oads.

Inflation already included in Grant Support items.
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Table III D=2

ANNUAL FINANCIAL SUMMARY
AID COSTS*®
($000)
PROJECT COMPONENT Year 1 Year 2 | Year 3 Year 4 Year 5 |Year 6 Total
. A. Loan Portion
1. Construction/0&* 0 345 1,350 1,730 1,230 550 5,205
2. Design/Construct
Service Centers 80 0 0 0 0 0 80
3. RTG Staff Support
a. Per Diem 5 13 25 25 20 10 100
b. Vehicles/
Equipment 175 0 0 0 0 0 175
c. Vehicle Q&M 10 20 35 55 60 60 240
Loan Sub-total 270 380 1,410 1,810 1,310 620 5,800
B. Grant Portion
1. Technical Support
a. Consultants 270 660 530 500 260 0 2,220
b. Vahicles 40 0] 0 0 0 0 40
2. Grant Support 40 110 110 70 60 50 440
3. Evaluation 0 3 0 70 0 0 100
Grant Sub-total 350 800 640 640 320 50 2,800
Grand Total 620 1,180 2,050 2,450 1,630 670 8,600

%A1l annual costs

include contingency and inflation factors.




-30~-

thereafter. All salaries of RTG employees associated with

the Project will be funded by the RTG. The RTG will also
finance cost. of maintaining the main system at an adequate
level, but may initiate a program of recovering 0&M costs for
the main system from the beneficiaries cfter two years if RTG
law permits. The economic analysis provides data on the
beneficiaries ability to pay these costs and possible methdolo-
gies for cost recovery.

AID will finance sub laterals, land preparation,
on~-farm systems, and service centers through a development
loan (40 years including 10 years grace, 2% during grace,
3% thereafter) in order to provide a soft loan cushion for
these relatively innovative components. AID will also fund
incremental costs of RTG staff support (per diem, survey
equipment, vehicles) under the Loan.

The AID Grant 1s to be used for all consultant
costs except for housing, local travel, and per diem and
these will be funded by DTEC. The Grant will provide three
jeep vehicles for the consultant team, and DTEC will provide
for vehicle O&M. About $390,000 of the Grant plus a contin-
gency of $50,000 is reserved for supporting research, workshops
and observation travel for farmers, marketing support elements,
and an experimental crop insurance fund. The breakdown for
these elements is illustrative only and a Grant condition
precedent requires a utilization plan for each element before
disbursements can be made. A $100,000 evaluation component
is provided frcm the grant for consultant services and other
evaluation support.

Summary tables and breakdowns for the above elements
are provided in Annex E. Detailed cost data is available in
the AIT consultant report, availlable separately from this
PP in Asia/PD.

PART IV IMPLEMENTATION PLAN AND ARRANGEMENTS

A, Administrative/Organizational Analysis

1. RID

The organization generally responsible for the
development and operation of irrigation works is the Royal
Irrigation Department (RID). RID was formed in the early
1900's and nas constructed water control works for more than
TWG Ml._iCnh hweltares C¢f land since 1t was 2rganteed. RiIDOLS
one of the larcest organizations in Thallanda enpioying more than
75,000 employees. It is organized into 22 functional

BEST AVAILABLE
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divisions and twelve regional offices.

There are three regional offices in the
Northeast, each under a regional director. Each regional
director is responsible for coordinating RID operations and
maintenance in his area, and administratively for staff
seconded to the region for small construction projects such
as these tank rehabilitation schemes. In practice, RID
offices in Bangkok retain most authority and regional
offices serve mostly to relay messages from Bangkok to
the field.

The usual project implementation procedure is
for RID's Central Construction Division to plan and construct
works and then turn responsibility over to the 0&M Division for
operation. This has caused problems in the past, however,
since there is no continuing management unit responsible for
the entire project. 1In addition, different branches of the

O&M Division have responsibility for Water Management Operations

System Improvement and Maintenance, Irrigated Agriculture,
Ditches and Dikes, and Management Support.

RID continues to do most of its work by force
account, but the importance of contractors for RID construction
projects is increasing as RID's workload increases. Obviously,
one way to lessen worklocad pressure on the agency is to
encourage increasing amounts of contract work. This is
particularly important in view of the considerable increase
in RID's workload over the past few years (RID budget has
increased from about $175 million in FY 77 to $270 million
in FY 80). '

After construction is completed and the 0&M
Division inherits responsibility for tank irrigation schemes
of the size proposed under this Project, on-site management
is supposed to be carried out as described below. The RID
management plan for water control calls for a RID "master
irrigator" at each tank and one RID "zoneman" to maintain
and regulate water as well as serve an extension function
on each 1600 hectares being irrigated. One "common irrigator"
for each 16C hectares is supposed to represent farmers
and help manage water below the farm-turnout. However,
the above coverage is rarely evident on most tanks, and even
I it .ere, trnera is considzrable doubt that it wcould be
adequate to provide reliable maintenance and to ensure
farmers' water requirements are met (In the Philippines,
for example, the zoneman function is allocated to every 250
hectares). Furthermore, neither training nor incentives

:
2
I
]
L
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appear sufficient to satisfy the performance requirements of
the job (common irrigators receive less than 2 cents
equivalent per rai of irrigated land per cropping season).
The above problems have led to sporadic water control

and canal maintenance and have consequently increased risk

to farmer irrigators who depend on RID management of the
canal system. In view of these problems, it is little wonder
that even farmers with apparent access to water in the dry
season appear reluctant to become dependent on irrigation.
One encouraging sign that the RTG is placing increasing em=
phasis on resolving the above problems, however, is the fivefold
increase in money allocated to 0&M for tank irrigation in

FY 80 over FY 79, from $600,000 to $3.25 million. It is
expected that a good portion of the increase will ygo for
increased staff at the tanks.

2. DOAE

The Department of Agricultural Extension (DOAE)
is responsible for extending modern agricultural practices
and other information and assistance aimed at helping farmers
increase farm yields and incomes. It is thus a key agency
in this Project. A complete description of the DOAE's
organization and management is contained in USAID's FY 77
Project Paper on the Agricultural Extension Outreach Loan
(Project No. 493-0280) and will not be repeated here.

The national extension program that the AEQO Loan supports is
well underway, and will result in an extension agent [(Kaset
Tambon) in every community served by the Small Scale Irrigation
Project by 1981l. 1In addition, the extension agents will
recruit contact farmers from each village to serve as a focal
point for demonstrations, research trials, training, etc.

Unfortunately, the extension agent/farm family
ratio will not exceed 1:1000 under the AEO Project, and while
this is an improvement over the past, it is not likely to be
sufficient to adequately support the water management technigques
and cropping practices that should be extended in conjunction
with an irrigation improvement project. 1In addition, extension
agents have little training in water management and are not
generally equipped to respond to farmer's gquestions on
irrigated cropping and management requirements. Furthermore,
there are no DOAE subject matter specialists (8MS) available
to train or backstop extension agents in this area.

3. Water User Asscociazions

Water User Associlatiocons in the Northeast
(WUA's) are supposed to ensure the equitable distribution
of water and efficient maintenance of the on-farm systenms.
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As a 1978 report on the Nong Wai Pioneer Project pointed out,
however, these associations often do not function at all or at
best are operationally very weak. Part of the problem again
seems to stem from the lack of staff support from RID to create
and assist these organizations to function. Also their
generally large size (over 1000 households in some cases)
precludes active participation by many members. The Social
Analysis Annex indicates that many farmers do not understand
the WUA function. Finally, although the Irrigation Act allows
for collection of 0&M fees for maintenance and operating of
the on-farm system, these have rarely been colliected and WUA's
consequently have little or nc operating budget. (One reason
they have not been collected is probably because farmers see
little reason to contribute to support a system that doesn't
function very well anyway.) The above problem areas tend to
preclude any kind of broad farmer participation in the control
and management of irrigation water and certainly contribute to
inefficient water utilization and poor system maintenance.

4, Other Organizations

Besides the above organizations which must
play a key role in the Project, it will be important to
coordinate the Project with the MOAC's Department of Land
Development for carrying out necessary soil classification
work, and with the MOI's Department of Local Administration
(DOLA) to ensure that local government officials are actively
involved in management of the Project. In addition, MOI's
Community Development (CDD) workers are active in some site
areas working with local organizations and the Project should
be coordinated with CDD. CDD may well have an important role
in the Project and could serve as an intermediary between
Project staff and local groups, including WUA's, and CDD's
role should be considered carefully as Project Implementation
gets under way. Since BAAC provides over 80% of the
institutional credit needs to the Northeast, it should also
have a vital interest in Project management. The Department of
Agriculture is the main research arm of MOAC and will provide
expertise for agricultural research and demonstrations at
the sites. Department of Fisheries (DOF) will have a role
in helping farmers develop the potential of existing water
resources for aquaculture.

B. Proposad Project Organization and Imnlementing

AL L

Soe Jjzi

Studies have been made on ways to ameliorate the
problems constraining the above organizations, including a
major organization and management study of RID financed by
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the World Bank under IBRD's $95 million Phitsanuloke Project.
USAID understands the RTG 1is reviewing this recently
completed study and a Government response to the study is
expected by the end of calendar year, 1930. It is planned
that any innovations resulting from that study will also

be incorporated into the administration and management of
this Project. In the interim, the following implementation
arrangements are proposed in order to alleviate major
organizational constraintis.

1. Organization

Figure IV 1 shows the proposed organizational
diagram for the Project. It should be noted that ithe Central
Policy Committee proposed for the Project is the same as
that functioning for AID's Lam Nam Oon Project and for the
IBRD's irrigation projects. This will facilitate consistency
in policy pertaining to all the projects.

a. Project Coordinating Committee

A Project Coordlinating Committee will
function as a forum for coordinating the departments
involved with Project implementation. Besides the agencies
rientioned above. the Department oif Tecihnical and Economic
Cooperation (DTEC) will b2 a member of the commi-tee since
it 1s the agency responsible for administration of the grant
portion of tne assistance and will alsc contract and administer
the technical assistance financea under the Grant. Additionally,
this committee, with advice from the technical consultant team,
with establish a pricrity coraering of project implementation
activities,

The Project Coordinating Cornmittee will
be able to call upon the Prime Minister Office's Committee
for Accelerated Water Resource Development to help resolve
lmplementation gproblems. The AWRD has extensive technical
resources from the public sector and universities that it
calls upon to form task forces 1n water resource reiated
subject areas. These task forces are fielded in support of
priority projects when needed.

Although it 1is expected that the Deputy

Under-Secretary of MOAC will chair the Project Coordinating
Coxﬂlttee, the roie of Secrecariat to the comnmittee 1is

key since the Secratairiat w1l1 cctually srovare all documenta-
tion for the committe2's
and organize the meetlnds “when they are regaired. It 1is
proposed that this key position be occupied by a division
level chief of DOAE for several reasons:

i
.

Ot

neCeszarlly agenda,
1

aior ov.al mleL Al

Mo

(1) Resolving mcst of the constraints
to improving farmer productivity 1is the responsibility



Figure IV 2
- 34a =

Small Scale Irrigation Project

Organizational Diagram

Office of
the
Prime Minister

Central Policy Committee for

Irrigated Agriculture

Chairman: Under-Secretary = MOAC
- MOF, MOI, BAAC

Project Coordination Committee .
Committee fcr
Chairman: Deputy Under-Secretary = MOAC Accelerated
Secretariat: DOAE Water Resources
RID, DoA, DLD, CDD, BAAC, DTEC, DOF 1 Development:
l l { : Project Co~
| (5 other Chairman: Governor R ject
| Provinces) f RID Regional Engjineer anagers o
{ ! . Secretariat: Kaset Changwat/Co~Site RID and f”“;
Managers, RID Frovincial Lagineer. DLD, tAssignad to Tha
| CDD, COF, Distriot ufficer, BAAC tranch | Phra
_ Nlanager : //
/
/
| 3ite Team /
! B R /
jCo=-site Munuer DCLE (SMS)
‘ Survey Teams ‘ iCo=-5ite Manayer RID (ENG) /
} Design Team bl RID Technician (Water Mastexr) X.._. Consulitant Team
} Contractocrs l : Administrative Support
'  Construction | — —_
L Superviscrs x ! L -
£ 4 ! A —
| —~ -
' T )
' OOAL ' o
Irrigated
Tambon { 9 RID Zorne wwen CDD

) _ Agriculture
Lxtension i Extension |

i AOEnlsS

: ! Agenrts —

. . Workers
Common Irrigatnrs i




-35-

of DOAE; RID's concern is primarily the construction of
facilities and the distribution of water to the farm turnout.

(2) DOAE has an ongoing relationship with
the target beneficiaries at each site and this is a crucial
element if the Project is to be responsive to their needs.

(3) DOAE already plays a coordinating
role with BAAC and .DOA in helping farmers obtain credit and
conducting demonstrations.

(4) 'The release/distribution of water
from the tanks should depend on cropping patterns, crop types,
and cther on-farm water management plans, not vice-versa.

DOAE is best equipped to prepare water demand schedules based
on farmers needs.

(S5) DOAE has expressed an active interest
in managing this Project, despite its relatively limited
scope, because it complements the National Extension Project
and addresses several of DQAE's major concerns in the
Northeast,

Naturally, RID has a predominant role during
construction of infrastructure and they will assume responsibi-
lity for this aspect of the Project, but the responsibility
for coordinating all components of the Project at the Central
(department and ministerial) level should rest primarily with
DOAE bpecause, as noted above, the objectives and components of
the Project more closely parallel the resoonsibilities, capabi-
lities and interests of DOAE than any other agency.

b. Project Manager

It is proposed that the DOAE and RID each
station full time Project Co-'anagers at the Northeast
Agricultural Development Center (Tha Phra), in Khon Kaen to
coordinate and monitor the field activities oI the Project.
The Project Co=-Managers would serve as an extension of the
central Project Ccordination Committee and would help ensure
that each site team is vroperly supported and progressing
satisfactorily. It is also expected that they would maintain
close contact with the consultant team and nelp them make
necessary contacts with other MOAC agencies that nave repre-=

sentation at Tha Phra. Each co-manager will coordinate and
nInitcr these actliviciss assianed to his particular agency,
1.8, ZIAZ or RIZ., Such JivLSLC" 2 rzsTornsibility shoald not
introduce conflict or confusion since the Froject Cocordinating
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Committee will establish a priority for implementing project
activities. This priority order will govern when possible
conflict or confusion develops.

A linkage with Tha Phra is also important
because the MOAC plans to build up its capability to coordinate
and support many future development projects in the Northeast
including AID's Rainfed Agriculture Project. So far its capabi-
lities have been untested and this Project will be one of the
first tc have a formal link with the Center. The coordination
function will depend almost entirely on the Co-Project Managers
and not the Center staff per se, so no institutional analysis
of the Center appears necessary at this time.

c. Province Operations Committee

Province/Regional representatives of each
operating agency will have action responsibility for initiating
mucn of the activity under the Project. Each participating
agency 1s represented on the Province Operations Committees
chaired by the Governor of each province. Basically, members
of the Committee (RID, DLD, BAAC, DOAE, CDD, DOF) will ensure
that necessary inputs for the Project (staff, funds, services)
are provided to the site teams in a timely manner and help
resolve implementation problems on the spot. Since it is
expected that the Site Team Co-Managers will serve as the
Secretariat of the Committee under the supervision of the
Province Agricultural Officers, close contact with each
Project Site is assured.

d. Site Teams

Finally, a team composed of a site co-
managers (RID engineer and DOAE subject matter specialist)
RID site personnel (watermaster, zonemen), and CDD and DOAE
extension agents will carry out Project activities at each site.
The site teams will be supported by the consultant team who
will provide on-the-job training for the team nembers and
technlcal expertise as necessary.

There are several reasons for utilizing
SE and SMS as site co-managers. (1) They are college graduates
with a technical agricultural or irrigated engineering specialty
and should be able to best benefit from further cn-farm water
managerent training and on-the-job training {rom a nhich level
consultant team; (2) Their usual rcle 1is to functisn at a
province level 23 technica.l resource persons and (and for 3:8)
as tralners for extension agents and they can accordingly
relate to extension agents and RID personnel in the field;
(3) They have the necessary status to function as a deputy to
the Secretariat for the Province Operations Committee (under
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the Kaset Changwat) and thus facilitate the Project at the
Province level; (4) After about two or three years it is
anticipated that SMS and SE will have been adequately trained
at each site and the most intensive phase of site development
will have been comgleted. SMS and SE may then be reassigned

to the Province level (one per Project province). SMS will
assume their regular training/resource person role at the
province level - but for a new speciality in water management -
and can be called upon to help :eplicate the Project in other
areas as required.

The RID site co-manager/engineers will
also receive valuable, innovative water management training,
and can subsequently =-- similar to the DOAE SMS -- transfer
to and replicate their knowledge in other Northeastern
provinces.

In order to assure adequate field extension
of water management and irrigated agriculture practices the
regular Kaset Tambon who have responsibility for the site
areas will be supplemented with two additional extension
agents at each site so that extension coverage is upgraded to
no less than 1:400 households. It is planned that the 14
additional agents needed in this capacity will be provided
from the more than 20 special agents who already tave been
trained under the IBRD Northeast Irrigated Agriculture Prodect
that was completed in 1979. These agents have been used
tc supplement other activities over the past year and will
be phased into this Project as each site is developed.

Their experience with irrigated agriculture will be a useful
complement to the water management skills they will develop
under this Project. Current plans call for one of the
irrigated agriculture extension agents to emphasize extension
of water management aspects of the Project while the other
would concentrate on agronomic concerns. A detailed discus-
sion of these specialist's roles is contained in Annex D-1.
After SMS and SE are withdrawn, it is planned that one of the
extension agents will assume the role of site manager. It is
expected that at the completion of the Project, regular Tambon
agents will have learned enough from their contact with
Project specific personnel to raintain tae gains achieved
under the Project, and the special irrigated agriculture
agents will then be available for activities at other
irrigation sites.

Coerztilon and maincenance of water control/
distribution system above the farm turnout will continue to
rest with RID personnel under the Project, however, the
level of staffing will be closely controlled so that minimum
needs are met, and budget levels will be increased to adequately
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fund OsM requirements. RID staff for each site would include:

- One Site Engineer (temporary)

- One Watermaster (Gatekeeper)

- two Zonemen

- six - ten maintenance technicians

These individuals would also be trained by the consultant team
at esach site and would be under the operational control of

the site co-managers. This arrangement will help ensure that
watar schedules and maintenance plans are closely coordinated
under one operational head.

e. WUA's

Management and maintenance of the on-farm
structures will rest with the Water User Associations. WUA's
will be represented on the site teams by common irrigators.

To help overcome weaknesses referred to
above, the Project will test various models of WUA's at
different sites. The details of the tests will be worked
out by the consultant team but basically they will try to
address identified constraints by:

(1) Experimenting with various sizes,
organization and groupings of WUAs,

(2) Attempting to decentralize the
management so that WUAs are more representative of smaller
farmers,

(3) Working out an equitable system of
collecting water user fees to provide for 0O&M costs of the
distribution system.

(4) Research and testing arrangements
for cost recovery from farmers of the capital 1improvenent
elements. :

As menticned abtove, it is expected that
CDD workers will be valuable in working with WUA's since they
generally have good relations with local organizations.
Training and workshop sessions set up with WUA's will acccrd-
ingly be closely coordinated with local CDD workers.

2. Conrnclusicn

The arrangenents sketcned out above are
designed to meet the most serious organizational constraints
to increasing agricultural production in the command areas
of tank irrigation sites. It is expected that the most
successful elements of the above approach will be adopted
and further refined for future projects. Formal training
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courses are expected to replace much of the on-the-job
training offered by the Project consultants and one of the
consultant team's tasks will be to refine manuals that are
already being developed with Ford Foundation and other donor
support for water management training. Furthermore, as
training courses in irrigated agriculture subjects are
developed by the RTG, it is expected that Project personnel
will be given priority consideration for early training.

I+t is not expected tha- *:his Project will
resolve all of the organizational constraints to increasing
yields and incomes of farmers in the Proiect Sites and other
interventions, such as development of an effective multipurpose
cecoperative-type system, development of a land consolidation
system, and provision of a dependable agricultural input
production/distribution system would clearly benefit the
target group, but are simply beyond the scope of this
Project. Despite these unavoidable shortcomings, from an
administrative/management point of view, the Project should
accomplish its objectives as stated in the Log Frame
and is considered administratively sound as designed.

3. AID Monitoring Arrangements

One U.S. direct hire develcpment officer will
devote from one-third to one~half of his time to monitoring
the Project. One FSN assistant project officer will also
be assigned to the Project on a one-+third time basis.

A USAID Project Committee has been formed to assist the
Project officer. The committee is composed of an engineer,
economist, agricultural specialist with water management
experience, financial analyst and capital development officer,

In addition, the USAID Mission expects to
involve the Project design/feasibility contractors, Asian
Institute of Technology, in key meetings on design, monitoring,
and evaluation. AIT has expressed an interest in continuing
its involvement by helping to monitor the Project.

USAID also expects to utilize the services
of an engineering contractor to conduct on site inspections
during construction of the systems. The AID Mission is
currently working on the terms of reference for a basic
ordering agreement with an A&E firm to bolster the Mission's

monitoring Capability I0r seve. .. -rijects including this

one, that are about to commence implementation.
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C. Financial and Procurement Arrangements
1. Grant

DTEC will be the Grantee and will provide
financial control of the Grant and serve as contracting agency
for grant financed goods and services. DTEC has long experience
in this role. DTEC will use its baht counterpart fund to
finance local costs initially and AID will reimburse agreed
costs upon DTEC's 'submission to AID of necessary vouchers.

AID will pay for foreign exchange costs through the direct
letter of commitment mechanism. It is planned that DTEC will
contract with a consultant firm to provide the technical
assistance package. DTEC is familiar with AID Handbook 11
requiremnents for host country contracting.

2. Loan

Most goods and services financed under the
Loan will be procured by RID. Local costs will be initially
financed by RID and reimbursed by AID up to agreed maximums.
RID has had wide experience with donor financed procurement
activities and is considered by USAID to have the capability
to do the necessary procurement under the Project.

RID will contract for all construction services
and equipment using RTG competitive contracting requirements.
These procedures generally conform to AID Handbook 11 require-
ments but USAID will approve AID financed contracts and
monitor procedures to ensure fair competition and prices
are obtained. Equinmnent costs are small, and no purchase
is expected to exceed $20,000. Except for vehicles, eguipment
is accordingly expected to be purchased off the shelf.

Waivers for proprietary procurement of AMC jeeps are reqgquested
and justified at the end of Part IV. AID will issue direct
L/Comms for the jeeps and assist RID in preparing purchase
orders. The relatively small amount of procurement £or DOAE

(22 motorcycles) and DLD (2 jeeps) will be coordinated with

the RID procurement so that costs may be minimized. . Procurement
0f 38 motorcycles will be done locally as justified inr the
wailver section of this PP,

For recurrent costs financed by AID under the
Loan (per diem and vehicle support) AID will consider main-
taining a small advance (nor more %than $10,000) for paying
Trodeoc- ralatzd zer Jdiems and travel costs. It 3 cuxpacted
tnat tn= advance funcas would be under control oI tie Projecs
Manag=2r at the ri1scal office i1n Tha Phra, and cisbursed to
the provinces as needed.
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D. Inplementation

The Project is expected to be authorized in
August 1980 and the agreement signed in September 1980.
An illustrative schedule of events leading up to the prime
consultant's mobilization is contained in Table IV-2. Before
the agreement is signed, certain pre-~implementation actions
will be needed for preparing the documentation for procure-
ment of vehicles and other equipment, preparing the contract
for the service center design, and completing terms of
reference for the prime consiltant services. TDY services
from an AID engineer and the Area Contracting Officer will
be sought for three weeks in August to complete these pre-
implementation actions. Scon after the Project Agreement is
signed and initial CPs have been met, a Thai A and E firm
will be contracted by each province Operations Committee to
design the service center buildings. Service centers will be
built by local contractors and supervised by construction
supervisors assigned by the provinces. The building at the
first site is to be completed before the prime consultant
arrives in mid 1981.

Topographic survey and soil classification teams,
furnished by RID and DLD respectively, will begin working
on the first site immediately following the wet season of
1980. A short-term consultant, preferrably under a DS/AG
contract which will allow a short lead time, will be procured
to assist with the topographic and soil classification work
on the first site and to help work out other start-up problems.
Thus the prime consultant *eam will have the data it needs
to begin the design work as soon as it arrives, and construction
can commence in the following dry season. The topographic and
soil classification teams will move on to two more sites
during the next dry season and will then continue the process
with two more each year.

RID design engineers will work with the
consultants on designing the first system, and starting the
following year will begin design werk at two other sites
as soon as the topographic and soils data are available.
The main system and on-farm system design will be done
simultaneously so they can be coordinated. The designers
will be charged to work closely with the affected farmers
on all phases of the design work. In this they will be
assisted by the site teams (especially the agriculture
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Event

10,

11.

12.

13.

15.

16.

Date
6/30/80

7/15/80

7/18/80
7/31/80
8/11/80

8/15/80

9/1/80

9/20/80

9/25/80

10/15/80

10/15/80

10/15/80

12/15/80

T O SRS
ii/ L3/ 2u

11/15/80

11/30/80
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Table IV=-2

Implementation Schedule

PP draft completed.

Assistance requested by
RTG.

PP gsent to Washington.
APAC review.
Loan/Grant authorized.

Pre-implementation
actions commence.

Project agreement signed.

Advertise in CBD for
expression of interest
for technical assistance.

Begin procurement of jeeps
and motorcycles.

Contract signed with Thai
A/E firm for design/cuper-
vision of construction of
service center buildings.

Expressions of interests
due from consultant firms.

Request consulting assistance
for project start-up from
D5-AG contract,

Terms of reference for con-
sultant completed, Pre-
implementation contract
conpleted,

. .je2aC techalcal proposals
from short listed consultant
firms with cost proposals

included in separate envelope.

Arrival of DS/&G consultant.

Service center building
plans completed.

Event Date

17. 12/15/80

18. 12/31/80

19, 1/31/81

20. 3/15/81

21. 3/15/81
22. 4/15/81
23. 5/.5/81
24. 5/15/31
25. 6/1/31
26. 6/1/81
27. 6/15/81
28. 9/15/82
29. 9/15/82
30 4/15/80

31. 10/15/86

32. 4/15/87

33. 6/15/87

Contract signed for
construction of service
center buildings.

Begin construction of
service center buildings.

Consultants technical
proposals due. RTG/AID
begin to evaluate.

Consultant chosen - Begin
negotiations.

Begin procurement of
surveying, drafting, soll
survey and service ceater
equipment.

Contract signed with
consultant = Censultant
begin motilization.

Equipmest on board.

Jeep and motorecycles on
board.

Service center buildings
completed.

Consultant on site.
worl .

Begin
DS/AG consultant work
completed.

Evaluation.

Evaluation.

)
Csnsultant conzraict

ciapieced,
End of project.

Begin post project
evaluation,

Post project evaluation
completed.
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ILLUSTRATIVE STAFFING AND SCHEDULING NEEDS FOR RTG
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FIGURE IV-4 - TLLUSTRATIVE CONSULTANT ACTIVITIES AT FIRST SITE
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A similar pattern will be followed by the
RID construction supervision teams - working with the con-
sultants at the first site and then branching out to the
other sites as they reach the construction phase. It is
anticipated that construction will require at least two
years at each site so that after the fourth and fifth years
of the project there will be four sites under construction
at once. Conscruction will be done by Thai contractors and
it is expected that RID will handle the tendering.

Three DOAE Subject Matter Specialists and
three RID engineers on-the-job training with the consultants
for one year at the first site and then two each will be
assigned to the two other sites while the remaining two
begin their duties at the first site. At that time, two new
SMS and two new RID engineers will be brought in for training
at their sites and so on every year during the consultants'
contract period. At the same time special extension agents
will be phased into each site to supplement Kaset Tambon.
These activities are illustrated in Figure IV=3.

While the consultants will concentrate on the
sites currently under construction, they will be available
for assistance at the other sites and will review the activi-
ties at these sites ut key junctures. Suggested activities
for the consultant are shown in Figure IV-4.

E. Evaluation I’lan

The multiple and interrelated outputs of this
Project and the conseqguent complex measuremnent of purpose
achlievement will require two in-depth evaluations over the

six year life of project. There will be no other annual
evaluations separate from the ongoing management responsibility
for project monitoring. Comprehensive and sufficient baseline

data have been gathered through the pre-project efforts of the
Asian Institute of Technology.

The first evaluation will take place toward
the end of the second year of project implementacion. This
review 1s to consider primarily the non-construction-related
aspects of the Project, although the fact that the firsc
irrigation tank should be under construction will provide
some basis for judgment of how the Project is moving in this
area.

The second special evaluation is scheaduled Ior
the beginning of the fourth year of project implementation.
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At this point in time, the first tank is scheduled to have
been completed and one wet sezason of tank use will have
passed. It will therefore be possible to begin assessing the
degree to which there has been progress toward achievement

of the Project purpose.

A post-project evaluation is proposed to take
place after the Project has been completed.

$100,000 has been budgeted to fund the first
two evaluations. This amount of money will provide the Project
Manager with enough flexibility to be able to respond to
currently unforeseen additional data or other requirements.
It is expected that the post-project evaluation will be funded
from PDS funds or other funding sources. AIT has expressed
interest in this type of activity to measure long range impact
of the Project.

F. Conditions Precedent, Covenants and Waiver Requests

The following special CP's and covenants are anticipated
for the Grant Agreement and Loan Agreement. There is agreeme:it
between AID and the RTG on all substantive aspects of the CP's
and covenants, and no significant delay is expected for
executing the Agreements after the Project is authorized.

1. Initial Conditions Precedent to Disbursement
for the Grant

(a) Establishment of the Project Coordination
Committee, Provincial Omerations Committees, and first site
team designated.

(b) Co-Froject !lanager Appointed.
2. Condition I'recedent to Disbursement for

Each Project Component Other than Advisory
Services

Plan of Action and Financial Plan for the
component.

3. Initial Conditions Precedent to Disbursement
for the Loan

fa) Same as
{(b) Same &3
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(c) Legal Opinion
(d) Appointment of Borrower's Authorized
Representatives.

4, Condition Precedent to Procurement of
Equipment (except Jeeps)

Procurement Plan for all items.

5. Conditions Precedent to Construction of
Each Service Center

(a) Detailed Plans for construction,
operation and maintenance of the center, acceptable to AID.

(b) Agreement on maximum costs payable from
the loan for r~ach center.

6. Conditions Precedent to On~Farm Development
at Each Site

(a) A comprehensive plan of construction and
firm cost estimate for on-farm development.

(b) Plan of Action and evidence that work 1is
proceeding satisfactorily on construction/rehabilitation
f

of important off-farm infrastructure,

(c) Satisfactory Staffing Plan and evidence
that adequate staff has been assigned to the site team to
carry out the Project.

(d) Operation and Maintenance Plan for
off-farm and on-farm irrigation system approved by local
Water User Association.

7. Special Covenants (Loan and Grant)

(a) The Borrower/Grantee agrees to establish
an evaluation program as an integral part of the Project and
to conduct an evaluation after the Project terminates.

(b) The Borrower/Grantee agrees toO assure an
effective program of and adequate annual budgetary provisions
for overation and maintenance for all infrastructure comncnen-s
0of the Project.

(c) The Borrow/Grantee, within twc years
following supstantial completion of the construction phase
of system physical rehabilitation, expansion, and/or land
development at each site, agrees 1) to establish for each



site a program satisfactory to AID for recovery of cn-farm
O&M expenses, and ii) to make best efforts to establish for
each site a program satisfactory to AID for recovery of main
system 0O&M expenses,

(d) The Borrower/Grantee agrees to make best
efforts to implement a program satisfactory to AID to test
options during the Project for recovering from the beneficiaries
of the Project a portion of the Borrowexr/Grantee's investment
costs in the Project, particularly land development.

G. Waivers

The following waivers from AID procurement
procedures are requested:

1. Proprietary Frocurement of 7 American
Motors Jeep Vehicles - Appbroximate
Cost - 534,000 ($36,000 Grant, $48,000 Loan

Three jeep vehicles are needed to support the
consultant team in the field, two for the soil survey %eams
and two for the topological survey teams. Four wheel drive
utility vehicles are essential for the advisors to make site
inspections during the construction phase of the Project and
to have adequate mobility to visit all sections of the site
command areas, especlally during the rainy season when road
conditions are difficult. Right hand drive is a safety
requirement in this country. As previously justified in 79
Bangkok, 49240 and Bangkok 00404 for the Hill Area Lducation
Project, only AMC jeep vehicles are suitable for rural areas
of Thailand because of marts availability, standardization, and
maintenance problems with other U.S. vehicles of similar
specifications. .

2. Waiver of 636I Requirements for 38 locally
Manufactured Srall (less than 125cc)

PN P | -
SOLOECYCies

Approximate Cost: §27,0C008 from the Loan.
Motorcycles will be provided to site managers and assistants
(16), special extension agents (l4) and construction
supervisors (8) to provide necessary mobilitv around each
site. U.S. motocycles are unsuitable due to their large
size and prcblems in obtairning servicing and spare parts
in rural Trz:i:land.
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3. Waiver of 636I Requirements for 2 Locally-
RHD Pick-Up Trucks

Approximate Cost: $12,000 from the Loan.
Two wheel drive, RHD pick-ur trucks of under 2,000 cc.
displacement will be provided to the DOAE and RID Project
Co-Managers located at Tha Phra Northeast Agricultural
Development Center, near Khon Kaen. Four-wheel drive utility
vehicles are inappropriate for this task for reasons of
operating economy and reliability since most PM travel will
be on hard-surface roads between the 7 project sites and on
existing roads within the sites themselves. U.S.-made pick-ups
are also not suitable because of inadequate spare parts and
servicing capability in this area.




The Interface Teams

The Functions

The interface teams have the overt function of bring
about understanding between the Project staff ond the rural
people, to enable the implementation rhase to proceed on a
basis of effective two-way communication. They must prepare
these groups to understand each others' objectives, functions
and attitudes before they come into contact. It is especially
important for the rural people to kncow in what ways the
Project staff can help them and in what ways it cannot, but
it is also necessary for, say, an agricultural extension

officer to know what the people can make use of that he is

able to show them. Left to themselves what follcws is the

kind of situation that tends to he revneated over and over.

An extension officer, for examnle, is instructed o
promote the growing of coffee, because 1: ic denartmental
policy. He apnproaches people who have ~nly =he mos:z

generalised notions ¢ him as a "governrment official" frcnm

whom they expect help, 1f anything. Their rorcepction 2f :the
help theyneed 1is probably related to such =nhings as
subsistence rice shortfalls, irrigation water or some=zning

gquite apart from coffee, and corinc from the governrent,
they will exvect him to contribute directly on these mattoers.,
When he does not, (because this is n

.

o)
1s empowered to give) they are disappointed, ancry or con-
temptuous, and not 1nclined *o accent n.s alvice on cof

[ 31 . 5 Iy v~ % i, - S e ey e e e .
whilch they did not asx Zor., Thes tenmar o s the 3tro

probability that if they did follow nhis adv.ce thaey would

eventually be much better off.

BEST AVAILABLE
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In brief the interface tcams, through knowing the
people and having their trust, can help them to make proper
use of the technicians in the field as resource persons,

which is what they are. It is unreasonable and inefficient
to expect these resource persons to serve simultaneously as
"community workers", yet these sorts of functions are
essential to the development process. Hence the need for

interface teams.

At a deeper level the team's task is to encourage the
habit of group discussion leading to analysis of nroblems
and interpretation of the human and physical environment,
how the people fit into it and what thev should and should
not expect from it. This sort of process is sometines
called "consciousness raising" or "self awar:~ess" develop-
ment but its basis is really in the habit of analytical
thinking and group problem solvina. If one lis:ens %o group
conversations 1in isolated Thal or ethnic minority v.llaces,
they habitually take a circular route; the subiec* ends
where it begins. Any problem is introduced as a complain:,
confirmed with a wealth of similar examples and left hanging.
Usually something or someone 1is identified as being to blame,

(government official, merchant, weather: bu%t =0 analysis or

03]

line of actack to solve the problem is develoved.

The underlying need in this situation is slowly and

patiently to break down the attitude of vassive acceptance

of difficulty, injustice or disaster as inevitable con-
A

sequences of a way of lifa2, and renlace it with a more

y
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frequent, informal, prolonged and based on a growing trust.
It is very rarely possible for any technical resource person
to combine this vole with his own. Teaching people.how to
perform certain functions in a more disciplined efficient
manner requires a very different aporoach from that of
helping them to think analytically for themselves. Yet
analytical thinking is the basis fo improved management ar”?

it is only in the context of improved management that
technical knowledge and skill can be usefully applied. The
last sentence is the most important statement of this section.

Only i1f aoplied on sound management principles is technolocy

any use.,
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Selection Procecure and Criteria

The critecria for and methods of selecting people for
the IF tecams will be critical to the success of this

~satlonal v-it of the Proiject.

A variety of people arc necded, of both sexes, some
Thal and some of repr-esentative ethnic minorities, ma‘nly
Karen. The importance of this diversity should not be
overlooked; there is no doubt that the vossibilities for
success will be greatly enhanced if both sexes and all

groups understand the Project and what i1t can offer them.

Every effort must be made to seleckt candidates who

alreadyv have the basic cualities and i1deas expressed in the

Behavioural Model attached. In such case the traininc

function 1s to strencthen and reaffirm the candidate in
b

tendencies which are alreacdv presen+, a task much easizr of
achievement than tcinculcate fully throuch training alone.

In acdlition to those gualities the candid
be 1n sound metal and physica Jo!

exhausting, particularlv in the

N < = : . | N - =
UL Co, el T neaeozsary mon BUGARE G U Ccation, c‘_a_:.ty Tne
N R - ) - - ~ 3 - A -
1Al LT o TD GO M2l QT WIS r s L2 LT .AaAsls ILols L2 oLe

on flex:nility and individual scolecticn rather thar on feormal

qualifications alone.



Essential Curriculum for Pre-Entry Training

of I.F. Team Candidates

The curriculum for pre-entry training for the 'IF teams

needs to cover 3 main areas of knowledge. These are:

1, a methodology for systematically building up

understcarding of the basic features of the

target population

2. a capability to use technicues of group

dynamics in helping people

3. a knowledge of the »recise technical
resources available to village people
through the Project and how these can be

used by them to help thenmselves.

The basic requirements in these 3 areas are listed for
convenience. Precise details are prcvided “2 ensure adecTuate

coverage.

1. Target population s:udies
- social values
- way of life and cus*oms

- leadership system, i.e. authority structure

and main sources of :ideas.

- indigenous technolocy i.e. health,

agriculture, etc.
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- the spmecial lanzuace ferr

above.



N.B. This study should emphasize the need for Change
Agents to taxe thece important ideas habits and attitude

into account in the course of their work.

The responsibility of the Trairing Team is to give +the

students an outline of what they must find out ~né know about

their own target population in order to do their work, and

also to give them the techniques for learninag it. Getting

the actual informaticn should be the candidates private
1

responsibility, but some opportunity for field workx on this

9]

subject must be civen inr: the trairninc progrem and the results

evaluated.

2. Techniques of cgroup dynamics

- leacership identification technicues, 2.g.

socliegrams, cross-check guestions.

O
o
'_‘

of consensus prg

emns.

- how to involve veople in aralysis and reaching

U

greeme

>

[N -G S S 2| il B Tll D

cnniques for *he conduct of useful large ard

- technigues to achieve villaver evaluation cf
Droiect resourcas.

~ technilaues Ior nmatorityv review o0f minority
opinion with the objective of reaching consensus

or accept-ace of some alternatives.
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N.B. It is very impcortant to avoid the development

of destructive sub-=-groups.

In listing the most important techniques it is not

intended that these should be regarded as separate from each
other. A useful meeting where people arrived at a willingly

agreed upon decision might need to employ all or mc: % of
them.

3. Knowledae of technical resources available.

-~ know in general what technical resources the

Pxoject provides.

- how to evauate the relative usefulness oI
specific resources for spezific villace

needs and in what order different forms ol

assistance should be sought. (using

consultation with technical opersonnazl).

In particular detailed studies should be made of

the following:

- ricebanks

- rural credit availab:lity and administration |

- land development assistance

- small scale irrigation develooment assistance

- forms of cooperative corganization

- agricultural research and exteonsIon assistanc s,

- family planning and

- malaria control orer
o

- adult education pr
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Trainina of Interface Teams - Prototype Course Outline -

The course outline set out below should be used as a
basic for discussion; as noted in the heading it is offered

as a prototype only in which role it may be useful.

12 week course in Chiang Mai Teachers College. First
5 weeks, kasic principles at practical level as far as can

be arranged.
Course objective for this section:

- To familiarize students with the fundamental
principles and useable techniques of conscilousness--=
raising and the develooment of ¢roup dynamism among

isolated traditiocnal conserva*tive comnunities.

=
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- To give students a feelinc cf

e
sharing this knowlecdge and technigue

i.‘
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fessional spirit.
Subject headings sucgested

1. The methodology of groun dynamics.

2. The psychology of isolated traditional societies.

3. Cultural differences, with special reference to

the cormunication of ideas and innova*ions i.e.
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4. Principles of education - educational needs of
rural people, useful methods in non-formal adult

education basic literacy program organization etc.
5. Psychology of develcpnent.

Course divided into lecture outlines and student
participanting programs with time for preparation of sgtudents

own notes. Testing.

Sixth Week. Fieldwork in Mae Chaem. Students go as far
as possible to the Tambol where they will be working at the
end of the course. Introduction to Tambol Council and to
village people must include a clear explanation of the role
of the IF teams by the staff memkers accomapnying the students
to the fieldwork. Reinforced by the students in informal
discussions. Students assigned to sleep in villages by
arrangement learn about village socio-economics, take notes,
write a structured report on previously identified topics on

return to Chiang Mai.

Last 6 weeks: Operational training

1. Study of RTG agencies as they will/do operate in
Mae Chaem. DOLA, RFD, DLD, DAE, DA, PWD, and
agencies involved in delivering social services.

Their Role, and How they operate What their

obljectives are in Mae Chaem. Studerts make smal
administrative handboox for selves in hard covered

notebook. Checked by staff, corrected by studants.
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Overations of a Rice Bank. How a village gets one,
what they must understand and do, what project must
understand and do, how to borrow rice, how to pay
back, how to maintain the RB in existence, who
should run it, how to reward them, how to deal
with defaulters, why have one?

Operation of a credit system. How to apply for a
loan, interest payments, what money can be borrowed
for, repayment system, how to use loan money to
increase income. Individually secured lending/
borrowing, group secured lending/borrowing.

Commitments and defaulting.

Organization of irrigation development. How tC
apply for scheme, land identificaticn and release
by RFD, role of DLD, villagers, IF teams, in

Planning, and construction, employment conditions.

~

Organization of terrace development CriterZa and
organization of land capability survey, lanc
tenure terms on wnich RFD will allot land to
farmers, basic for allocating, i.e. who has
priority? What does he have to do to apply for
land? How must he cevelop it before cetting his

certificate to hold it?

Relevant agricultural knowledge for the role of

If teams. - What research is beinc cdone in:o
important neecds, utland ricz, Wit rice, livaeztols,
annual crops, perennial crops. Who is doin it?

Where? Market information and to get it.
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8. Primary health care

9. Noir=formal teaching methods and skills,

especially literacy training.

10, How to teach hasic subjects to villagers who

request them.
Objective of this last five weeks is to make these
young people informed as well as sympathetic--not only
willing but able. Aware of how the Project works, the

issues, the constraints and the limitations.

This would be a useful means of giving them the dual

understanding needed by interface teams.
Resource people for this course might be drawn from:

- The Government agencies to be deployed

in Mae Chaem, and already there.
- The TC Department, MOE
- TAHAP
- TALD
- CMU
- YMCA Chiang Mai

- etc.



I. PROJECT CHECKLIST

A. General Criteria for Project

1.

FY 79 App. Act Unnumbered; FAA

Sec, 653 (k); Sec. 634A,

(a) Describe how Committees on
Appropriations of Senate and
House have been or will be noti-
fied concerning the project;

(b) is assistance within (Opera-
tional Year Budget) country or
international organization allo-
cation reported to Comgress (or
not more than $1 million over
that figure)?

FAA Sec. 6l1(a)(1). Prior to

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?

FAA Se, 611(a)(2). If fur=-

ther legislative action is
required within recipient
country, what is basis for
reasonable expectation that
such action will be completed
in time to permit orderly ac-
complishment of purpose of
the assistance?

FAA Sec, 611(b); FY 79 App.

Act Sec, 10l. If for water

or water-related land resource
construction, has project met
the standards and criteria as
per the Principles and Standards
for Planning Water and Related
Land Resources dated October 25,
19732

Page 1 of
8 pages

The project was included in
AID's 1980 Congressional
Presentation aa a $5.0
million project.

Agreed plans and firm cost
estimates are Incorporated
into the Project Paper.

No further legislative
action is required.

All appropriate standards
and criteria have been
met.
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FAA Sec, 6ll(e). If project Project is not for capital

is capital assistance (e.g., assistance.
construction), and all U.S.

assistance for it will exceed

$1 million, has Missiom

Director certified and Regional

Agsistant Administrator taken

into consideration the cora=-

try's capability effectively

to maintain and utilize the

project?

FAA Sec. 209. Is project No.

susceptible of execution as

part of regional or multilateral
project? If so why is project
not so executed? Information
and conclusion whether assis-
tance wiil encourage regiomnal
development programs.

FAA Sec, 601(a). Information The project is not designed to
and conclusions whether project have any significant effect
will encourage efforts of the on any of these items.

country to: (a) increase the
flow of international trade;
(b)foster private initiative
and competition; (c) encourage
development and use of coopera
tives, credit unions, and
savings and loan associations;
(d) discourage monopolistic
practices; (e) improve techni-
cal efficiency of industry,
agriculture and commerce; and
(f) strengthen free labor
unions.

FAA Sec. 601@)). Information Sez above, Sec. 601(3)

and conclusion on how project
will encourage U.S. private

trade and investment abroad

and encourage private U.S. parti-
cipation in foreign assistance
programs (including use of pri-
vate traace channels and the
services of U.,S. private enter-
prise).




10,

11,

12,

FAA Sec. 612(b): Sec. 636(h).
Describe steps taken to assure
that, to the maximum extent
possible, the country is con-
tributing lccal currencies to
meet the cost of contractual
and other services, and foreign
currencies owned by the U.S.
are utilized to meet the cost
of contractual and other
services.

FAA Sec., 612(d). Does the
U.S. own excess foreign cur-
rency of the councry and, if
so, what arrangements have
been made for its release?

FAA Sec., 60l(e). Will the
project utilize competitive
selection procedures for the
awarding of contracts, except
where applicable procurement
rules allow otherwise?

FY 79 App. Act Sec. 608, 1If
assistance is for the pro.-
duction of any commodity for
export, 1s the commodity like
ly t2 be in surplus on world
marvlets at the time the result
ing productive capacity becomes
operative, and is such assis
tance likely to cause substan-
tial injury to U.S., producers
of the same, similar, or com-
peting commodity?

Funding Criteria for Project

ll

Development Assistance

Project Criteria

a. FAA Sec, 102(b); :11; 113;
28la, Extent to which
activicy wiii (a) effec-
tively involve the poor in
development, by extending
access to economy at local
level, increasing labor-

Page 3 of 8 pages

The Royal Thal Goverament
contribution to this
project will exceed 25 per cent.
These are no U.S. owned
local currencles available
for this project.

No.

Yes.

The project 1is not for
this purpose.

(a) The project is intended to
directly involve the rural

poor of the project area znd
will provide a basis (e.g.
integrated land and inputs)

for widespread participation in
the benefits of development.



intensive production and
the use of appropriate
technology, spreading in
vestment out from clties

to small towns and rural
areas, and insuring wide
participation of the poor
in the benefits of develop
ment on & sustained basis,
using the appropriate U.S.
institutions; (b) help
develop cooperatives, es-
pecially by technical as
sistance, to assist rural
and urban poor to help them-
gelves toward better life,
and otherwise enccurage de-
mocratic private and local
governmental institutlons;
(¢) support the self-help
efforts of developing coun-
tries; (d) promote the
participation of women in
the national economies of
developing countries and
the jmprovement of women's
status; and (e) utilize

and encourage regional cocp-
eration by developing coun-
tries?

FAA Sec. 103, 103a, 104,

105, 106, 107. 1Is assis-

tance being made available:
(include only applicable
paragraph which corresponds
to source of funds used. If
more than one fund source is
used for project, include
relevant paragraph for each
fund source.)

(1) (103) for agriculture,
rural development or
nutrition; 1f so, extent
to which activity is
specifically designed to
increase productivity
and income of rural poor;
(1034a) if for agricul-
tural research, is full
account taken of needs
of small farmers;

Page 4 of 8 pages

(b) The project will help
organize farmer organizatiouns
and (¢) Will promote local
participation in the
development and implementation
of project components. (d) The
Project 18 not directly
targetted on women but shéuwld
promote their participation

in the national econcmy by
improving the general

economic levels of the

project area. (e) The outcome
of the project may be useful to
other countries with major
watersheds in the region.

‘he Project Purpose is to
increase the inccme of the
rural poor.




(2)

(3)

(4)

(1C4) for population N/A
planning under sec.
104(b) or healch under
gseec. 104(c); 1if so, ex
tent to which activity
emphasizes low-cost,
integrated delivery
systems for health,
nutrition and family
planning for the poor
est people, with parti-
cular attention to the
needs of mothers and
young children, using
paramedical and auxil-
iary medical personnel,
clinics and health posts,
commercial distribution
systems and other modes
of community research.

(105) for education, public N/A
administration, or human
resources development; if
so, extant to which acti-
vity strengthens nonformal
education, makes formal
education more relevant,
especially for rural
families and urban poor,

or strengthens management
capability of insticutions
enabling the poor to parti-
cipate in development;

(106) for technical as- N/A
sistance, energy, research,
reconstruction, and

selected development pro-
blems; if so, extent

activity is:

(i) technical coopera-
tion and development,
especially with U.S.
private and voluntary,

Page 5 of 8 pages



or regional and inter-
naticnal development,
orgaaizations;

(11) to help alleviate
energy problem;

(1i1) research into, and
evaluation of, economic
development processes
and techniques;

(iv) reconstruction after
natural or manmade
dlisaster;

(v) for special develop-
ment problem, and to
enable proper utilization
of earlier U,S&. iafra-
structure, etc., assis-
tance;

(vi) for programs of urban
development, especially
small labor-intensive
enterprises, marketing
systems, and financial or
other institutions to

help urban poor partici-
pate in economic and
social developmant.

(107) Is appropriate effort N/A

placed on use of appropriate

technology?

FAA Sec, 110(a)., Will the Yes, per the PP
recipient country provide at Plan.

least 25% of the costs of the
program, project, or activity
with respect to which the as
sistance is to be furnished

(or has the latter cost-sharing
requirement be=n waived for

a "relatively least-developed"
country)?

Page 6 of 8 pages

Financial



e, FAA Sec, 11G(b). Will grant
capital 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,
or is the recipient country
"relatively least developed'?

f. FAA Sec. 281(b). Describe
extent to which program
recognizes the particular
needs, desires, and capa-
cities of the people of
the country; utilizes the
country's intellectual
resources to encourage
institutional developmeat;
and supports civil educa-
tion and training in skills
required for effective parti-
cipation in governmental and
political processes essential
to self-government,

g. FAA Sec, 122(b). Does the
activity give reasonable
promise of contrsibuting to
the development of economic
resources, or to the increase
or productive capacities and
self=sustaining economic
growth?

Development Assistance Proiject

Criteria (Loans only)

a, FAA Sec, 122(b). Information
and conclusion on capacity of
the country to repay the loan,
including reasonableness of
repayment prospects.

Page 7 of 8 pages

This 1is not a capital
project.

This project is designed to be
directly responsive to felt
development needs of the

rural poor. Attention 1s
given to developing local
institutions (e.g. rice banks)
and to prcvide basic skills
(e.g. literacy training) needed
to effectively participate in
governmental and political
processes essential for
gself-government.

Yes, these are major
objectives.

N/A



3.

FAA Sec, 620(d). 1If assis-

tance 1is for any productive
enterprise which will com=
pete in the U.S., with U.S.
enterprise, 1s there an
agreement by the reciplent
COUNLTY tO prevent export to
the U.S. of more than 2C7% of
the enterprise's annual pro-
duction during the life of
the loan?

Project Criteria Solely for
Economic Support Fund

3.

FAA Sec. 531(a). Will this

assistance support promote
economic or political stabi-
licy? To che extent possi-
ble, does it reflect the
policy directions of section
1027

FAA Sec. 533. Will. assistarcae

under this chapter be used
for military, or paramilitary
activities?

N/a

N/A

N/A
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Sy o1 2, AS A RESWULT OF AM EARL IER RE IIGJ O0F THE SUBJECT PID
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AS WATER DEVELORMENT , 89 PEIRCENT OF PRCPOSED AID FINANCING
IS FOR CONSTRUCT 1ON WHILL OM Y 12 PERCEN OF AROPOSED AID

b“ﬁ FINANCING IS FOR THE COSTS OF FROVID ING TECHNICAL ASSIST-
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; S GAT LON SYSTEM,
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sooo = A CLEAR L INK BETWEEN PROPOSED FROJECT BENEFI. 5 AND
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THE NAT WE OF L AND HOLD ING PATTERNS IN THE REGION? VHAT IS
THE NATURE OF TEUANCY? 1IN DEVELOPING BENEFICIARY LINXAGES
IT MayYy BT INMPRTAN TO DEMONSTRATE WHEL HER ﬁ“*lE}”IC”..‘”. X8
ARE T LLLERS OR LA CUWRERS., IfF LAND OWHZRS PREDONINLIE
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THAILAID AT CHIANG MAI UNIVERSITY WHICH HAS AS ONZ OF ITS
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FRIVATE, FAREER=INIT IATED ONES, IS IT AJ‘ICTF’QTFFX e
THIS P’LDY WILL YZTLD PERTINZNT INSIGHT S IN TIMZFR CONSH

ERAT 100 IN DESIGNING THE SUSJECT PROJECT?

sooal> DOES THY SCIL It THE MIOPOSED PROJECT IMALIMZNT AT 10N
AREA HEVZ A SUFFICIENTLY HIGK SaLT COMENT TO SUGAIST THE
NEED FR DRATHAGE FACILITTES AS IS THE CAaSz IN .
THE LAt HaM 00N AREA? IF S0, WILL T)-{E_‘FI‘J?I’BERS MAKE SUFF I
CIENT IA‘D AVAIL ABLE FOR DRAi'Jm.,: FACILITIES? In VIRW OF
SER ICGUS SAL INITY MRODLENMS ASSOCIATED WITH AID=FINANCED

IRR IGAT [ON FROJECTS BELSEWHERE , ESPECIALLY PAXISTAN AND
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EARL Y Il :{.: PROJECT DESIGN PROCESS. '

ooeobD= IN VIEW OF THE HISTORY OF DISIMIEREST IN AND HENCE
DETERI O T [ON OF IRRIGAT ION FACILITIES IN TH T RZGIOY, IT 1S
AD/ZY T OERSTANDING THAT THz FORNAT ICN OF AT ER USER ASSQO-
CIAT 10:S AND LEVYING CF WATER USCR CHARGES AJ SUPPLRY i
MATIT 203 0CE: ARBP ANNZD TO A SSIDE THECONTIVUING TRT ZREST

IN THE B OPUSLD IRR IGAT [OH SYSTEM ON THE PART OF AFFECTED
FARMER S, HOUW DOES USAID FLAN TO OVERCOME AN APPARENT

REL UCT ANCE ON THE PART OF THE THAI FARWMER TO PaY FOR WATER?

o ooob= THE CURRENT FOCUS OF THE SUBJECT PROJECT ON RICE
CULT IVAT 10N DESPITE THE DIFFICUTIES OF GROWING IT IN THE
AREA IS APPARENTLY THE RESULT OF A USAID VIEZM THAT THE
PRIMARY EFFECT OF INCREASED WATER AVAILABILITY ¥WILL BE AN
INGREASE IN RICE QU PUT FOR COHSUMFT ION BY PROJECT BENEF -
CINR-TE S IR AID/ZW®S VIEW, THIS GUAL MAY AE TOO NARR O,
USAID SHOUW.O EXPLORE AND PP SHOU.D ADDRESS THE FEASIBIL-ITY
OF INQ U ITNE A SZCODARY ROP PROMCT ICH COMPONE!R IN tHE
ROJECT FR THE PURPOSE OF ENCOUKATING THE RAISING OF CASH
-CROPS WHICH MIGHT ENHANCE THE DEVEL OPHMENT OF THE AREA.
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cscof= [SSUE OF THE NEED F(R AN EA WAS RAISED DURING THE
APAC BWF NO DECISION WAS (MADE IN THXS REGARD IN VIEYW OF
BILL ACHERMNAN®S ABSENCE BECAUSE OF HIS ATTEND ANCE AT AN
ENVIRONMENT AL SEMINAR IN THAILAND. UNDERSTAND FROW
ACKERMAN THAT DIRING SEMIBAR - IT WAS AGREED T HAT EARL IER
NEGAT IVE IEE WOWD STAND AMD THAT THERE IS THEREFCRE NO
NEED FOR AM EA IN COMNECTION WITH THIS PROJEC .

4, DESPITE USAID EXPECT AT ION, REF, Ay T HAT FROJECT COSTS
YL BE LOJVER THAN ENVISIOUED WHEN SUBJECT PID FREPARED, PG,
IN ITS MOST RECENT REVIEY OF THE PID; REITERATED IT S CON-
CERN THAT RMRQJECTED OVERALL AID FINANCED COSTS PER-FANL Y
CF THE ROQJECT ARE HIGH, DWRING APAC DISCUSS5I0ON OF THE

PID, DON COHEMN 'I!D ICATED THAT IF THE PROJECTED RATE OF
RETURN FR IMPROVEMENE S ON A SPECIFIC TANK WAS NOX AT LEASY

TEN TO FIFTEEN PERCENC , I@ WOULD NOUT BE ING. UDED I THE
PROJECT., COHEN IMD ICATED THAT BECAUSE OF THE VARIABILITY
OF BOT H COST'S AND RATES OF RET RN, FEASIBILITY STUDIES ARE
R.ANNED SERIAT IM, AID/W COMCURS WITH VIEW THAT RATE OF
RET LR SHOUWD BE MINIMALLY TEN PERCENT ON ANY GIVEN TANK
SLATED FOR IFROVEMENT UNDER THE FROJECT, VANCE
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Pray.: 938/ v ’%

MINISTRY OF AGRICULTURE AND COOPERATIVES
Rajudamnern Ave., Bangkok
THAILAND

No. ac. 0205/

f\é‘ August I, 1980

ACTION T0: ,
DUR DATE: 8 = /¥ ~¥9

ba eSS

Mr. Donald D. Cohen, Director
U.S. Agency for International Development ACTICN léi“lx‘zmasi7”
2948 Soi Somprasong 3 | <:’ab q A\D
Bangkok INITIAL: </

]‘,DATE : \) /le_i_.

Dear Mr. Cohen:

- During recent months officials of the Royal Thai Government and
USAID have consulted about specific ways to improve productivity and farm
income in the Northeast.

As the result of these discussions a project has been prepared
entitled "Northeast Small Scale Irrigation'. The Project would rehabilitate
seven existing small reservoirs and their water distribution systems to include:
construction of effective on-farm distribution systems; a land develobment
component; intensive extension assistance; assistance to water users groups,
marketing assistance; improved operations and maintenance programs; crop
insurance; operaftional research and demonstrations; and training programs
for farmer« and MOAC personnel.

Thus, we are requesting that USAID provide concessional assistance
to support this Project in the amount of US$8.6 million. Of this amount
USS2.8 million in grant funds and US$5.8 million in loan funds has been
estimated to be raouired. The total Project estimated cost is USS17 million.

As you know, RIG standard procedures require Thai Cabinet approval
of the Project and its financing befcre an agreement can be signed. These
procedures d4re in process and are expected to be completad in time to sign
an agreement before the end of this £fiscal year.

We would very much appreciate hearing from you at your earliest
convenience.

<

C'STRIBYTION
Sincereiy yours, ACT INFO

//g/ e 2 \’fﬁ
! . EXO
C/ < L v 28 ST
’ — ;_ C PPD | v
FoEsT

£5Y0
Viory [§
O/ HPN
G HRT
TRG
£EmB

CaRr v

(Kangwan Devahastin)
(Deputy Under-Secretarv d
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annax D Technical Analysis

-1
Partc 1 = Rgriculture Dl

ORGANIZATION AND TRAINING NEEDS FOR
MED IUM=SIZED IBRIGATION RESERVOIRS

Intreduceion

Nuzzerous compultants from intarnnecional bamks, f£rom reseavch
insticutions and frem ald organizations have cited the peteuneial fov
using small- and madium-sized reserveirs for irrigation purpesges in
Northeast Thailand. Unfortunately, while more than 500 small, medium
and large regerveirs and ponds hava baen built the £full potentisl for
use for irzigation bas yet to be provea. In many insecancas the full
potential connot ba rvealised due to the lack of necessary infrastructura.
Yat, probably more importantly, ths lack of proper operation and main-
tenancs staffing and procedures bas resulted in poor managemant of the
vater and has led to xapid deterioration of the systems. This poox
mapagement structurae has discouraged adepticom of irrigated agriculturae
such that voxry little of the potentially irrigated land undor tha
padium-gized reservolrs 15 acecually irvigacted. In ordaer to realize
the potential of these reservoirs the wanagemsat structurs pust be
re-organized and the otaff trained in oparaticn and maintenancs proe-
cedures, In addition, it is necssasxy to provide propar ca-farm watar
panagenant and agronomic extenglion gervices.,

Scaff Requiremencs

In ordexr to manage a madivm-aizad reservoir in addition to &
gatekxsepar to oparats tha gato ot the reservely Lt 13 nocessaxy to
have managemsat personnel at the main and secendary canal laval ae
well as a wacer voar group rapraosentacive (cosmon irrvigater typs) at
the tartiary level of the system, There also must ba a maintenanes
staff available both for preventive maintennnca and regulax ropairs
as wvell as for emargency repairs during the cropping seagsons. Finally,
it is necessary to have compatent extenslon staff with training in
irrigared agriculeuwre and with o motivatlon to impact thig training
to the users of the gystam,

Obviously, unless the permanent staff are of sufficlent quan-
tity and have propar training it is not possible tc mapage and maintain
the system, It soems necessary that, ia addition to the gatskeapsr,
there 18 a2 minimm of two eystems operatilons personnal cosrdinating
the water demands from the main sad gecondary cannls to tha Chal
outlets, I the systsm iz vary large there may ba a requirezsat for
additional operation personnal. Within the Chak there is a necad for
on-farm vater msnagement extension persomnel as well as reguler agro-
nomic extenaion parsoanal. If the normal Chal io frem 500 to 800 rail
in area tho on-farm vater management and agrotemic extonsien agents
should ba abla to serve about ten Chaks. Yat oven with this intensicy
of otaff it is not golng to ba psssible for the system to vork effectively
unleas there exists a otrong wakor usars assoclacion including a preperly
trained common irrigator., The ca-farm water managemant exceasion stsff
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vwill vork very clogely with these groups and help to train the comnon
irrigators but it is probably necessary te nlso have ene subject :
paecor specialige (SMS) to help organize these asaocisticas initially, ;
Finally, there mugt be a parmanent maintenancse cxew statlonad at each ?
roservolr. Therafora for a system that hag two main ecanals aﬂé 8@TvVan
from 20-24 Chaks the fellowing scaff are required:

Pogition Number

Gatekeeper i
System QOperationg Staff 2
On-Farm Water Management Extenslon Agent 2
Agronomic Extension Ageat 2
Mzintenanca:

Superviserea 1=2

Technicianag 2

Laboracs hof
Sebject Mattaer Spacialisca*

Hater Managemant 1

Water Usera Agsociatious 1

If the aystem is larger additiceal seaff will be required, buc avea 1if
it is smaller this is prebebly the minimwm staff required to manmaga
the gystem. After the aystem ip vworking proparly and tho common Lirti-
gotors are waell tralned it will be posalbls to reduca part of the
extension input assuming tho regular exiension agent £rom tha tambon
can provide pome of the required gezvices. The subjeet matter
specialists will be rotated to another set of rescrveirs once thaey
have trained their respactive staff and have aestablished the nocasoary
vorking procedures.

Sgaff Training

The majority of the young engineering techniclans working fer
thoe Royal Irrzigation Departmsat (RID) bave raceived their training at
RID's School of Irrigation. The zonemen and common irrigators have a
much less formal tralning program and thus are gven less prepaxed for
the demande of their position. Unfortusataly, evea this limited traine:
ing is not very applicable to on-farm water managewmant neads of the
medium-oized reservoirs nor has RID shown wmueh intarast in improving
the operation of these systems, Recent rssearch has already demsa-
strated that there exists a sipgnificant gap betvaeen the needs of watear
ugers within the Chalk and the schedule of relaeasses followed by tha
gatakeaper.

In many instances the gatekeeper simply opens the gates or he
wvales for a specific request from a farmer. In eithaexr cass the system

“To work on a number of systems depending upon lecatien and scheduling.
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is nat beiny oserated optimally. The first individual that needs to

be trained is the gatekeeper himself. Ue needs to learn something
about plant-water requirements, ifrrigation delivery system efficiency
and about the inflow/outflow patterns for his particular systenm,

Once the gatekeeper understands the fundamentals of water demand than
working closely wich the operations staff, the water wanagement exten-
sion agents and the water management subject matter specialist the
supply side can be scheduled wichout too much difficulty, The formal
training for yatekeepmers should take about two-three weeks with another
two weeks of on-the-job workinyg with the octher personmnel in the system
developing and wodifying the tentative operation schedule, However,
the gatekeeper wmust also learn to very carefully monicor the water flou-
ing in the syscem as well as the water leaving the gystem in order to
learn the unique chsracteristics of his reservoir system. This know=
ledge will allow him co wodify his schedule from year to year as appro-
priace for thac year's raiunfall/runcff pattern,

The systems operations personnel have perhaps the most difficult
sel of tasks particularly Lf the system 1s operated so that water ig
rotated within che irrigated area. During each dry season given the
amount of warer stored the systems operations personnel are going to
have tc determine cthe limics of the system to be served. Within this
syatewn they are going to have to decide on the most efficient rotacion
system and are then going £o have to see that the water is rotated to
serve all the water needs of cthe users within the different Chaks.

This 1s going to require very careful coordination with the other
Ssystems operation persounnel, with the gatekeeper and with the common
frrigactors for each Chak. And, of course, the systems operation per-
gonnel will have to worl clesely with the maintenance staff in order

to schedule walincenance #o that Lt has the lesst impact on tbe use of ;
the irrigation system, A

The trailcing for the systems operations personnel should fnclude
modules on crop-water demand, schedule rotatlon development, systems
coordinacion, maintenance supervision, water management, drainage,
irrigation techniques and farmers organizations. This training should
cake about eight weeks with about 8ix weeks of formal training divided
roughly into two week segments related to: (l) syscems scheduling and
operation, (2) water measurement, maintenance and drainage, and
(3) drrigacion techniques and working with farmer organizations. The
last two weeks of training should be on-the-job training in their
system where they put their training to use under close supervigiou
both from the subject matter specialists and the concerned consultanta.

The extension agents, both for the on-farm water management
agent and the ayronomic agent, must have specialized training in irri-
gatlon water management, In addition, the water management extension
agents should have some idea about sysctems operations and drainage so
they can explain the rotation and drainager systems to thelr farmers
and also so they can help train the common frrigators. The training
in on-farm water management should take about four weeks of formal
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training and theu there should be another two weeks of specialized
training in systems and draluaye operatiovn. The final two weeks of
training should include the couwmon irrigators and, again, should be
on-the-job practical training to begin to learn exactly vhat is
required to operate their system within each Chal. The agronomic
extension agents will need about two weeks of formal and informal
training in market developwent and marketing.

The waintcenayce supervisors and technicians, in addicion to
their regular techunical traiuning, require training in maintenance
scheduling and dralnage repairy, They also need to have some know-
ledge of the operation of the system because they may need to alightly
modify the discributiun systew where there are problem areas.,

Training Macerials and Sites

The regular extension training and zoneman orientation courses
can be held at the norwal sites as the location requires. However, the
speclalized training for the gatekeepera, the systems operation personnel,
the extension agents and the subject matter specialists could
require the development of a new training site, In the Philippines
the National Irrigacion Administration has established a center for
tralning irrigation technicians (B.Sc. agriculture graduaces) that
has a one-year curriculum which _includes systems operation, on-farm
water management, maintenauce ascheduling and supervision and extension,
Parts of this training course are applicable to the training needs for
medlum-gized reservoirs and an effort should be made to obtain all the
training macerials chat are available from this center, The International
Rice Research Institute (IKKI) in the Philippines organizes each year a
6-8 week training course in water management which is often ruu in con-
junccion with one of the IRRI rice production courges. The materials
from both these courses should be obtained. In addicion, as part of
an RID-IRRI joint research project, a training course for training RID
zonemen and watermasters in irvigated rice production and water manage-
ment was organized in June-July, 1979 st Khon Kaen and Kalasin. The
Thai laungyuage materials that were developed Zor that course are now
with Khun Prasert Kanoksing at RID and if all goes as planned will be
combined into & training manual in Augusc, 1980. Tahal Eagineering,
as part of its Lam Pao contract with RID, has developed rvaining
materials for zonemen, common irrigators, and water user organizationas,
These macerials should be obtalned and evaluated for usefulness,

Probably the best site for the wajoricy of the training is ac
-the Experimental and Demonstration Farm for Irrigated Agriculture at
‘Kalasin, This area receives {ts wvater indirectly from lLam Pao Dam
via the medium-~sized reservolr of Huey Sithon. Hence, the site can be
operated 49 a reservolr irrigation system and therefore it is good for
training gatekeepers, systems operation personnel and on-farm water
managewent and aygronomic extension agents. In addicion, the farm icgelf
has a controlled water delivery that is excellent for on-farm management
ingtruction. Finally, hostel, classroom and dining facilicties are
avallable to accoumodate the traineeg and the staff, Other possible



sires include tha Nurzhoaar Agriculcural Reszurch Cenrter/Zorecnion

Training Centec .= 7"Lo Pare  the Crneaniny Devels menr kaplonmal :

Troiaing Center &0 Uno™ . the Nong wod ‘roiect Cinter oucside of

Kl haew, the R facflaitles 57 T Pro Jam end pesape 43 duey. A%ng

renervoirs culaioo o f Rol Ee. dowaver, aen: of rhede sitns haze il
S0ty Liat are avallable ot | asasin, '

nirder to make chis progi- + vork the tralning should be a
Jutoy RID-txteusion Department exc: .:8=, RID can provide some of the

staff irom the Schoe! - “-rigat on particularly from the Department
of Trrigation Jugi- ind Lrrijation Agronomy 4s well as experiencad
staff from the k.7 c2nters such &s Khuo Nukul Tongtavee ar the
daon Kaew Rl unke +%2ien can provide training personnel from

the Tha Fhra traiciry ~aner such as Dr., Thanya Terasart who 18 very
interested ia wece:r uwidc grganizatlowns, Extension snd maintenance
personnel from :he NZa small-scale pumping schemes could also play a
valuahle role in cthe training. If approached through RID it wight be
possible to persuade someone such as Dr., Al Early from the IRRI Water
hanugewent Section to help organize and run the first training courase
building on his experience with the course he nelped organize im 1979
at Kalasin,

BEST AVAILABLE


jmenustik
Best Available
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Terms oif Reference for

On-Farm Water Management,/Agronomic Extension Staff

Muach of fhe management of the system should be the
shared responsibility of a water management and agronomic
seclialist assisted by Tambon Agents.l/ Since these
specialists can best estimate the crop water requirements
and the system's irrigation efficiency, they should schedule
the water distribution and allocation. Their management
and operational responsibilities are as follows:

l. = Water Management Specialist: His duties are
similar to those of an irrigation engineer. He would assume
responsibility for the conveyance, discribution and allocatior.
of all water below the dam. Thus, based on both the crop
and variety need, the cultivated area, and watey availability,
he schedules the distribution of water on a rotaticnal basis
such that each farmer reccives his equitable share. Addi-
tionally, he must assurc that the system efficiently cc.oveys
water, that the system allows precise water control, and
that the water is ecfticiently utilized for crop production,

To achieve cificlient water management he musét
project, from the avallable supplies both the potential wet
season and dry season 1irrigable area and deliver the required
amounts of water on g timely basis. This requires know-
ledge of potential evuputrunspiration (Ept) and c¢rop co-
efficients (Kc) for both rice and various upland crops,
the system's delivery eftficiency, the probability of rainfall
and rainfall intensity, effective rainfall, soil permeability,
and the soil field capacity (FC) and wilting point percentages,
etc. 2/

Thls wdter manuegement soeclalilst must advise
farmers on the amount of water to apply, when to apply, and

how to apply within the limits of the rotational delivery syatem.

Essentially he 15 1n charqge of the planning, operation, and

1/ The number of Specilalists and Agents on the tank system
- will be established at a ratio of 1:400 farm families,
minimum.

2/ While most of the regulred information 1s not presently

T available for each tank, all except Ept, Ko, and pre-
cipitation probabilicies can be determined by the water
management specidlist.,
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utilizatic = .{ the irricavion system. He will consult and
cooperate with RID engineers in the release and allocation

of water particularly for irrigacion (some tanks also provide
water for city and village use), for flood control, in regerd to
maincenance and closure, and the ¢ities of the zone man and
water master concerning the opening and setting of gates

and checks.

It 1s anticipcted cthat system operation experience
may dictate the need for changes, relocation, extension of
channels and structures within the command area. The water
management speuadal.rt must e uble to design and supervise
all additionally required construction. To assure continued
efficient operation of the system he must advise on cleaning
and maintenance proceduces. In scheduling maintenance his
maintenance request and needs must be complied with first.

Additionally, the water management specialist must
understand and be able to fulfill the duties of the agronomic
speclialist listed below. Each of these specialists must be
able to substitute for the other in order that supervision
and azssistance is always available at the command site.

To perform in this above capacity, this specialist
must possess a command of the tollowlng disciplines:
(1) surveying and mapping, (2) open channel design, (3; water
measurement including conveyance, delivery, and application
efficiency, (4) soil intake measurements, (S) calculation
of crop water requircment - both rice and upland crops,
(6) determination of soil textures, wilting pcint and field
capacity percentages, (7) wmeteorological measurements and
interpretations, in terms of evapotranspiration, effective
rainfall, (8) field irriguation techniques including applica-
tion rates, etc., (9) moisture consgrving cultivation prac-
tices (10) construction techniques, (ll) principles of
cleaning and maintenance.

2. = Agronomic Suecialist: This specialist's duties
concern the actilvities in the ficld. In parcicular his
concern 1is soil and crop management but overlaps with the
water management spec.allst 1n wn=farm water mandgement.,

In effect his duties are most clousely aligned with those of
an agronomist and s0il scientist.

Specifically, he aavises tuirmecs on thelr cropping
patterns and crcop varieties recoamendod rfor zoth wet and
dry season production. Recummendations should reflect pre-
sent and projected market demands, tarmers ramily requirements,
$0.l and ciimatic suitabllity, and watcr utilization. The
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latter refers to prefering those crops with shorter maturity
periods and minimal water reyquirements in order to conserve
water for yreater dry scasoun cultivation. Continuing, this
speclialist advises the farmer on planting date, seedbed and
soil preparation, seeding rates and plant spacing, fertilizer
and lime requirements and time of application, water require-
ments and application frequency and methods, use of pesticides
and herbicides when required. ‘

Additiohally, this specialist must play a lead
role in demonstrating to tarmers the advantages of improved
water management and agronoml¢ technigques. He would select
various progressive farmers with which to work on their land
within the command site, establish demonstration plots with
various crops, water, fertillity and other management treat-
ments which demonstrate their yield advantages. Sites would
be so selected and marked to allow maximum exposure and
information for other farmers in the command area.

To fulfill thesce duties the agronomic specialist
must be knowledgeable in the following disciplines: (1) soil
fertility and nutrient ovallability, (2) soil pH and liming
requirements, (3) soil physics and soil physical properties
including the role of organic matter in improvement of saoil
physical properties, (4) identification of crop disease,
insect, and nutrient problems and their preventive and
remedial treatments, (5) crop and variety selection and adapta-
bility to the suil and climatic conditions, (6) plot desiqgn
and layout, (7) extension techniques, (8) statistical analysis,
etc. This agronomic speclalist must be know-
ledgeable in all disciplinus required of the water management
speclalist.

Despite what appears as formidable subject matter
requirements, it is felt these respon-
sibilicies could be muanayed by selected graduates of a 5-year
vocational agricultural curricula. Their field and classroom
training would emphasizc methodologies with but a minimum of
theory. One of the primary products of the technical
assistance would be a system's operational handbook which would

outline in detail, step by step, the methods and procgdure;
required in operating all phases of the system and which will

serve as a guide in fulfilling their day-to-dav 10b responsi-
bilities. Additional assisctance and advice wlill be available

to them from the DOAE's regional water, soils, and crops
subject matter speclalists.
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Their training as described elsewhere consists of
a one year period of mixed classroom and "on-the-job"
experience. At the end of this period, continued back up
training and assistance will be available from the techaical
advisor on an "as=-needed" basis. While both specialists will
receive similar training, the diffcrence will be in the
intensity of their field application. The water management
specialist field train.ug will emphasize primarily water
problems while the agroncmic specialist will concentrate on
goils and crops.



TABLE Dl-1 - PRECIPITATION, PAN EVAPORATION, AND

TEMPERATURE AT SEVEN TANK SITES

TEMPERATURE (oc)

Mean Mean Annual
Pfe2§n2iition gigsgritiiﬁ Average | Warmest | Coolest
P‘ poxat, FMonthly | Monthly | Monthly
{ mEm) (mm)
Mean Mean Maan
Huai Khi Lek 1,960 1,940 - - =
. Huai Aeng 1,411 1,863 27.2 29.7 23.3
(May) {Dec)
Phuttha Utthayan 1,495 2,154 26.5
Huai Kaeng 1,376 1,863 27.2 30.6 23.6
(Apr) {Dac)
Lam Chamualk 1,210 1,925 26.2 28.7 22.2
{(Apr) (Dec)
Huai Chorakhe Mak 1,300 2,273 27.0 29.6 23.4
(Apr) {Dec)
Huai Talat 1,621 2,273 27.0 29.6 23.4
\Apr) (Dec)
MEAN 1,481 2,041 26.9 - e




TABLE D1-2 - General Characteristics of Tank command Area Soils

CLASSIFICATION

1. USDA - 1970 EFFECTIVE STRUCTURE ) SLOPT
TANK SDIL SERIES SOIL TEXTURE SOIL DEPTHS COLOR PROFILE a. Upper A - horizon (%)
2. National {cm) ! b. Subsoil
Pale brown or brown |[a. Weak fine and me-
Huai Roi Et 1. Reric Fine sandy loam with Reddish yellow |[dium subangular
Talat Paleagquultsjor silt loam =150 or strong brown mot-{blocky. 0-1

Loamy Variant .
over clay loam. tles over light

. . ai 4
Brownish grey with b. Strong medium an

2. Low humic

gley soils yellow brown or coarse subangular
yellowish mottles. blocky.
Huai
Charakhe " " " " . " "
Mak
1. Reric Loamy sand . Dark grey with dérk a? Weak fine and me-
Phutthea Roi Et paleaquultsisandy loam’over . brown and yellowish |dium subangular
Utthayan! {(Mixed Series) brown mottles over blocky. 0-3
2. Low Humic sandy. clay loam light brownish grey.
or sandy clay. b. Moderate medium
to coarse subangular
blocky.

Very light grey or 2. Weak medium sub-

Korat 1. Oxic Sandy loam over brown over brown angular blocky.
Paleustul tsi sandy clay loam . or pale brown. . . ) ..
“ * = b. Moderate medium 0-3
2. Grey Podzo~ and coarse subangu-
lic Soils lar blocky.
Huai Korat “ ° ”' e e o
ARG  fe—mmm e e e e o e e e e o s e e s e e e e e e e e e J{ _____
1. Aguic Loemy sand over park grey t? very a. Weak subéngular
Ubon Dystropepts sandQ loam dark g;ey with dark bio§ky or single
grading 6o yellowish brown graln. 0-3

2. Hydromorphic
Regalscls

mottles over light
brown with strong
brown mottles.

b. #Moderate sub-
angular blocky
breaking %o single
arain.

sandy clay loam
below 80 cm.




TABLE D1-2 - (Cont'd) Page 2
iLA3§é§ICA§égg EFFECTIVE STRUCTURE S10P}
No . TANK SOI1IL SERIES ) SOIL TEXTURE SOIL DEPTHS COLOR PROFITE a. Upper A - horizon (2)
2. National {&m) b. Subsoil
5.1 Buai Korat = | ——mm—meme Similar Characteristics as Korat Nos. 3 and 4 above ----==---——————-—-—=—==—o==-—
Khilek
6.1 Huai Roi Et Same as No. 3 |Sandy loam over =-»150 Same as No. 3 above.ja. Mcderate fine and 0-3
Kaeng above. sandy clay loam. medium subangular
blocky.
b. an
7. Lam Korat Same as Korat |Same as Korat Very dark grey Or Same as Korat Nos. 3,
Chamuak Nos. 3, 4 and |Nos. 3, 4 and v brown over brown or {4 and 5 above. 0-3
S above. 5 above. pale brown.




TABLE D1-2 - (Cont'd) Page 3
a. Drainage Period of Water organic C.E.C. Base Saturation Available Available
4 i {e tassi
b. Permeability Saturacion Matter meqg/100 grams {8) Phosphorus Potassium et
NO- Surf 0-30 0-30 0-30 (PP Of B} | (PRE of K) | o 3 c
c. Surface a. surtace : cm a- cm a- cm a. 0~-30 cm a. 0-30 cm :
runof f b. Subsurface {2} b. =32 cm b. =30 cm b. =30 cm b, =30 cm {b. =30 ¢
1) ja. Poorly a. 3-4 months a. Moderate low a. Medium a. Very low] a. Very low| a. 5.5
b a 1 6.75 47.0 2.50 22.0 {(5.0-6.5
b. Slow l. Gio;ntlwater Very low b. 5.2
eves between 0.35% b. Medium 14.1 b. Low 24.0 b. Very low| b. Low 14.5-6.0
. 2-3 meters for -
c. Slow ) 2.54 39.9
3-4 months in
dry season
2) (1 be [ L] -1 L1 " L1}
3} {a. Peorly a. 20-30 cm of a. Moderate low a. Medium a. Very low]| a. Low a. 5.3
rain water im- 5.2 36.8 0.6 i.1
b. Rapid over pounded 3-4 mos. Yiigh b. §.3
moderate b. G.W. falls be-| 1.6% b. Moderate low b. Medium . Very low|] b. Low
. 6.2 48.7 0.6 44.9
low 2-3 m in dry
c. Slow
season
______________________________________________ e e e e ——— g T T e e e e e e e e e e e e e e e~ e (o e e e
a. Moderately Ground water a. Luw a. Low a. Very lowf a. Very low
well Lelow 1 meter 3.4 5.4 1.9 24.2 a. 5.0
Low
b. Moderate for most of
: - year 1.0% b. Low b. Low b. Very low} b. Very Jow| b. 4.9
c. Rapid 3.5 33.5 0.6 23.8
4) a0 [ 60 L1 L] o p [
a. Moderately a. Rajin water a. Very low a. Medium a. Very low; a. Very low
wall impounded 2-3 1.1 48.6 6.52 2.8 a. 5.5
months Low (6.0-6.5)
. i b. W low . Medi . ! - . D,
b. Rapid b. Ground weter o.85% b 1e;y low b i;dgum o} Xegé lowi b Zirg lowf b. 5.5
level drops to ) ) - : (7.5-7.8)
c. Slow

4-5 meters during

dry season




TABLE Di-2 - (Cont‘'d) Page 4
a. Drainage Period of Water organic C.E.C. Base Saturation Available Available
ati |23 i
b. Permeability Saturation Matier maqg/ 100 grams (%) hosphorus Potassium pH
NO- a. Surface 0-30 cm a. 0-30 cm 0-30 cm (PPM Of P) | (PPM Of K) |, 4 55
c. Surface : ¢ ) : a- ~ a. 0-30 cm|{ a. 0-30 cm :
runoff b. Subsurface (%) b. =30 cm b. =30 cm b. =30 cm b. 230 cm . >30 ¢
5) | mmmmmmmm e e e Similar Characteristics as Korat Nos. 3 and 4 above -———-————==—=———————o———-oom—ooeo-
6) {a. Poorly a. Rain water a. Low a. Medium a.Very highl a. very low| a. 5.5 -
impounded up to 3.1 49 .4 46.9 15.3 5.7
b. Rapid over 30 cm for 3-4 Low {doubtful}
Moderate months 0.5% b. Low b. High b. Very highi b. Low b. 6.4 -
b6 4 T 7.6 76 .2 62.7 49.3 6.9
c. Slow - bround water (doubtful)
level falls be-
low 3 meters
during dry
season
7) ISame as Korat Same as Korat Low Same as Korat Same as Korat a. Low a. Very lowj a. 5.5 -
Nos. 3, 4 and Nos. 3, 4 and Nos. 3, 4 and Nos. 3, 4 and 5.4 18 6.0
6.5-1.0
5 above 5 ahove 5 above 5 above
b. Moder- "
atel b. Very low| b. 5.2
4 19.3 5.5
low

6.7




Table D1-3 - Cropping Recommendations for Field Crops

. Growing Crop Nursery N’P2OS—K20 Planting No. of Cultural ; Aﬁgxage
Crop Season buracion Period Me thod Irrigations Practicus | ;1C}d
- (Days} Kg,’ha Mt he
Rice 4 weeks 60-60-40 Sow nursery in Maintain Puddle Soil
:D*l July -Nov <140 starting] split nitrogern| beds. R S cm. water ?—3 times 1.6
D-2 mid-June Transplant at level in June.
1S cm. x 15 cm. Cultivate
3-4 times.
p— 3
Rice j Sow nursexy in
KD=-5 l * <1GU " " beds. " " 4.00
Transplant
; 15 cm. x 20 cm.
Rice: . 5 weeks 40-30-20 'S:w 1N nursery.
ETTihhpdthwnJ : Ialy-Dec > 100 starting) splic ratroger Transplant i " " 3.5
: [in June fzo cm. x 25 cm.
S S —_ —
Rice: 4 weeks GO=-40-20 SOW 15 nurser..
EDtT, RC-2 Jan-May < 14y Starting) split mitrogeny Trans; lant ' " * 5.0
mid-Dec. 15 cm. x 15 cm.
corn: Honsoon 65 44-20-25 Plant in ridjes, [2-4 at Weeding 25,000
Super Sweet Dry season| 7%-u0 split nicrogen) 2-3 seed/hill ?*4 week 4 times. graen cabs
intervals Drain in
monsoon.
Sorghum: Dry season : 30-90-60 Plant in ridges 4 irrigationsfWeeding
Carly Hegarl Feb-April 85-90 split nitrogen} 50 cm. x 15 cm. at 2-9 week 4 times. 3.0-4.0¢
intervals Ra toorning
possible.




Table LCl1-3 Continued

Growing Crog Nursery N_P205_-K20 Planting No. of Cul tural nifld?d
Crop Duration . . . Viela
Season Period Me thod Irrigations Practices .
) (Days) Kg/ha Mr T
Peanuts-
Tainan No. 9 Cry season 20-60-40 Spacing 4-6 light Moderate 1.6-2.0
Tainan No. 6 preplant 50 cm. x 15 cm. irrigations liming
SK 38
Soybeans: Plant spacing Inoculate
5.J.-2 Dec-aApril 90-115 - 20-40-40 50 cm. x 20 cm. 4-5 seed. 1.9-3.1
2-3 seed/h1ll
Cotron: | 75-72-40 Plant on ridges 10-12
belta Fine Nov-Rzril 0 l9)-1 @ - fsplic nitregenl W00 ~m. x 45 cm. 3 spraying 1.9-2.72
2 TH-172 | } } E3 acyp lications for pests
e s —— — |
Jute: ! i i 50-°7-25 Plant spacing Flood one Thin to
JRC=-321 Mar-Jie 90 ! jsplie appli- 30 zm. ox 1) cm. month after 10 cm. 1.9-2.5
Burma :C':lzr ;sowing + 2 3 weexks
! imore light after scw-
| ing. Weed
out ridge
2 times :
Mungbean: !
M-7-A Nov-April 85-90 26-60-40 S0 cm. x 20 cm. 3 Thin, weed,| 1.9
preplanc on ridge. hoe and
30 cm. x 20 cm. riage
on flat beds.
Sweet Potato: 56-50-100 Plant on ridges
D.S.—ngy Nov-May 120 preplant in 100 cm. x 30 cm. 5.3 Lift vines
Sithon dry season
W.S5.-Guatemala




Table D1-4

- Area Under Cultivation in Hectare within Each Project Area
According to Crop Types and their Percentage (Dry Season)
{(Percentages are given within brackets)

E

T Cultivated Area Arec Area Area Area Arec Total Area
\\‘\\\\\ Total Area UnZ:r Under Under Under Area Under U d:r Area UnderlCultivated as a &
. e Cultivated . 0il Water Sweet Vegetables n Others of Rainy Season
Project Areda—~ . Rice Kenaf .
Seeds Melon Corn Cultivated Area
Huai Talat 5.79 5.76 - - - - - 6.03 2.42
(100.0) (99.53) - - - - - (0.47}
. ) 16.59 16.35 - - - 0.08 - 0.16
Huai Chorakhe Mak (100.0) (98.55) _ _ _ (0.48) - (0.96) 16.09
o 6.96 0.80 - 1.02 3.48 1.49 - 0.16
Phuttha Utthayan (100.0) (11.50) - (0.15)] (60.06) | (21.46) - (2.30) >.29
Huai Ae 20.47 2.93 2.92 8.64 4 .88 0.74 0.32 0.04 14 .11
" "9 (100.0) (13.43) | (14.24) | (42.14){ (39.41) (3.61) (1.60) | (0.19) :
mai Khi Lok 13.65 1.12 3.28 0.40 1.22 5.56 1.76 0.31 1438
Huai Khi Lek (100. 1) (8.21) (24.04) (2.93)] (8”.95) (40.78) (12.90) (2.20} )
o .38 - 8.32 0.88 0.08 0.06 - 0.04 5 32
Hual Kaeng (100.0) - (88.68) | (9.40)] (0.85) (0.67) - (0.43) )
, o 22.76 - 14.84 - - 1.04 0.48 6.40
Hoal Lam Chamuak (100.0) - (65.20) - - (4.57) (2.11) | (28.12) 15.70
Total : 95.60 26.96 29.36 10.94 9.66 8.97 2.56 7.14
—_— {100.0) {28.29) (30.71) | (11.44)] {10.10) (9.38) (2.68) {(7.47) 7.42




Table Dl-5 - Average Yield of Paddy and
the Different Varieties (Mt/Ha.)
For Each Tank

\\\Qidiy variety TNG RNG TG RG Mixed ‘ zizgzﬁed
Project Area ™~ _ ge
Huai Talat 1.9 2.0 - - 0.4 1.9
Huai Chorakhe Mak 1.7 1.5 1.2 1.3 1.1 1.6
Phuttha Utthayan 1.6 1.5 1.5 1.7 0.9 1.8
Huai Aeng 0.4 1.1 0.7 1.6 1.7 1.2
Huai Khi Lek 1.4 1.5 1.7 1.5 1.3 1.6
Huai Kaeng 2.5 3.3 1.5 1.5 1.2 1.5
Huai Lam Chamuak 2.1 2.4 2.2 2.6 0.3 2.0
1.6
TNG = Traditional Non-Glutinous Variety
RNG e Recommended Non-Glutinous Variety
TG = Traditional Glutinous

RG = Recommended Glutinous
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PART 2 ENGINEERING ANALYSIS

A, Irrigation System

1. Existing Situation

The seven tank systems included in the Project
were all constructed as part of an RTG tank construction
program which began in 1951. Since the program began, 181
tanks have been completed ranging in capacity from less than
one million cubic meters to as much as 35 million cubic meters.
0f these, 146 are primarily for irrigation and 35 four domestic
water supply.

For a number of reasons, discussed more fully
elsewhere in this PP, the irrigation potential of the tanks
has not been fully realized., Not the least of these is the
fact that the irrigation system infrastructure has never been
completed at any of the tanks. An essential component to a
successful project is to complete these systems so that
every irrigator can get water where and whea (at least duzing
the wet season) he needs it.

The seven project tanks have drainage areas
ranging from 62 to 180 square kilometers giving them enough
inflow to provide for at least 80% of the supplemental
irrigation needs during the wet season except for Huai Chorakha
Mak, which has only enough for about 56%.

The percentage cf the potential irrigable area
which is being effectively irrigated is shown in Bxhibit D2-1.
There appears to be little relationship between the amount of
runoff inflow to the tanks and the area actually being utilized
for irrigation in the projects. For example, Buai Talat has
the highest runcff amount but is actually irrigating only 21%
of the potential area. This compares to Huai Chorakhe Mak which
has a very low runoff but has one of the higher utilization
rates at 56%., There seems to be, however, a high correlation
between the percentage of the existing canal systems which is
lined versus the rate of utilization as is illustrated in
Exhibit D2-1.

From the descriptions given in the AIT
feasibility study, it would indeed seem to be the case that
the effective water delivery is limited to the lined reaches
of the canal. Most of the unlined portions suffer from being
washed out, being filled with sediment, having excessive
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seepage losses, or being damaged by livestock crossing or
wallowing in the canal.

Even in the area covered by the lined portions
of the canals, however, there are problems of too few turnouts
and lack of distribution systems other than ineffective paddy
to paddy flow. Many illegal turnouts have been dug through the
canil dikes, but the effective irrigation is usually limited to
the area nearby the main and lateral canals. There does
not appear to be a-strong tradition of cooperation via the
paddy to paddy approach as is found in a few other Asian
countries and the downstream farmers complain that their
upstream neighbors are often unwilling to release water to
them when they need it.

2. Recommended Improvements

The recommended improvements to the irrigation
infrastructure include rehabilitation of the embankments,
repairing and extending the lining on the main and lateral
canals, constructing more turnouts, adding more cross drainage
culverts and drainage inflow/outflow structures, constructing
checks and regulators in the canals, building more bridges
for people and livestock crossings, designing and constructing
a complete on-farm distribution system, providiag for laterite
surfaced roads along the main and lateral canals, and designing
and constructing a service center building at each of the
tanks. Scale drawings of each of the seven sites with canal
improvements sketched ir are included in »prendix One of this
Annex.

a. Embankments

Generally the embankments are be.ng
adequately maintained by RID and for only three of them are z2ny
improvements suggested (See Table II-l)., Even these improve-
ments are not critical to the stability and safety of the
embankments and, conseguently, it is not necessary to the
integrity of the Project that these 1mprovements be ma2de in
the immediate future. RID may wish to schedule the suggested
irmprovements according to their regular maintenance schedule.

b. Main and Lateral Canals

In most of the systems, the main canals
had been designed and constructed to adequately cover the
desired area. Some new laterals need to be added but primarily
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what is needed is to renabilitate the main and lateral canals
by excavating the areas which are filled with silt and fill in,
compact and trim the sections wihere flcod flows and cross
drainage have washed out the dikes or scoured the channel
making it too wide and rough. '

Lining is recommended for all the main
and lateral canals for the following reasons: 1) these are
light, sandy s»ils and the seepage losses in the unlined
reaches have been ~bserved to be extremely high, 2} these
light soils alsc scour badly during times of excessive flows
resulting in canals sections which are too wide and rough
and are hydraulically inefficient, 3) because of a generally
low priority for maintenance, the effective iife of the
unlined canals has been guite short, and 4) it is more
difficult for farmers to make illegal turnouts when the
canal is lined. Typical drawings showing the dimensions
of the lining are shown in Lkxhibit D2-2. Lin‘ng is the
largest single RTG budget item for the infrastiucture improve-
ment, but AID belives that it is essential for the develop-
ment of a maintenable system. It can be seen from the
existing situation that the only effective irrigation being
done in these systems 1s from the lined sections.

A larye number of structures must be
added to the mains and laterals to make the system effective.
Typical drawings of the structures are shown in Exhibit D2-2.
For hetter control and distribution of the water, enough new
turnouts will be added to reduce the distance between them
to an average of 300 meters instead of the existing 400 to
500 meters. There will be a number of check structures
built in the canals in order to stop the flow of water and
to raise its level. Additional regulating structures will be
provided at the critical junctures of the canals. Many more
cross-drainage culverts and drainage inflow/outflow structures
will be constructed and i1n some c¢asec the natural drainage

ways will be enlarged. Cross drainage has been one of the
major nroblems on the systems, causing washouts, scouring,
and sediment build ups. Where the canei goes through a cut

section and there 1s considerable flow into the canal from
the adjoining high ground, interceptor ditches will ke
provided to divert these fiows to the neatest culvert. A
nunber of wooden bridges spanning the canals will be buililt
to elimindte the damages done by livestock climbing up

and down the canal sides.
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Th2 AIT feasibility study recommended that
laterite-surfaced roads be constructed alongside the main
and lateral canals to allow for easier access for maintenance
and, in some cases, to provide better farm to market access
for the farmers. AIT specified four-meter wide roads along
the main canals and three-meter wide roads aleong the laterals.
AID agrees that a surfaced roadway is essential alongside
the main and lateral canals to provide for better maintenance,
but there is some question as to whether roadways of these
widths are necessary unless they are also utilized as a
farm-to-market road. AID believes that in most cases a
narrower roadway sufficient for a notorcycle would suffice.
Since this is a costly item on the RTG funding side, it is
suggested that the roadway width requirements for each system
be reassessed during the detailed design phase.

C. On=-Farm System

The most pressing need on all of the
systems is to improve the on-farm distribution of the irrigation
water once it leaves the mai* and lateral canals. As mentioned
before, no provision was made in the original RID dJesigns
for the provision of teriary, guaternary and on-farm canals
and drainage so that the individual farmer can control the
flow of water to his plots. This was not an oversight on the
part of RID, but, in fact, it was the policy at that time that
the farmer should be able and willing to finisnh the systenmn.
This w1i1s an almost universally held concept in Asia for
many years but it has now been recognized to be invalid in
most cases.

The Project will provide for sub-lateral
canals served by the turnouts on the main and lateral canals
which will carry water to an darea ranging from 100 to 300 rai.
From these sub-lateral canals, which will be a triangular or
trapezoidal inlined ditch, ranging in top width from one-half to
three fourths of a meter, will emanat=2 sufficient csimaller ditches
to carry water to, and from, each farmer's land. In order to
accomplish this, particularly in the steeper sections, it
will be necessary to do some rearranging of the parcels and

their bunds, to do some mincr land ieveling and to provide
adequate drainage to all areas. It is impossible to predict
the exact amounts and costs of this on-farm dev? opm-nt
without having the detailed topocaraphic surveys— , the land
clas<®_.cation, and the detailea Jesigns. However, the unit
costs are correlated with the various slopes cccurring in

1/ [he topographical maps will be at least to the scale of

- 1:5000 with a contour interval oZ 25 CM. The surveys should
be done with a plane table and should define all the rice
field boundaries as well as the existine watercourses and
drainage ways.
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the systems and are well substantiated by projects now
underway - notably the Chao Phya Irrigation Improvement
Project. The distribution of slopes and the cost extensions
are given in Exhibit D2-3. The final project costs, of
course, will be based upon detailed designs.

4. Maintenance

The maintenance facilities at the tanks
are inadequate and underfunded. There are not enough
technicians, laborers or vehicles and there is hardly any
budget for materials. AIT recommends that each maintenance
crew have a technician in charge, two inspectors, and
a laborer for each two kilometers of main or lateral canal.
They also specify, two motorcycles and one vehicle per site
as well as increased budget for materials. AID fully agrees
that upgrading the maintenance capability at each tank is
essential to prolonging the life of the system and will
urge RID to increase its maintenance budget. On the other
hand, maintenance of the main and lateral systems will be
greatly facilitated by the completed lining, by the provision
of access roads, and by improvements in the drainage system.
Also, with the addition of two full-time extension agents
to each system, there will be much more pressure on the
maintenance crews to perform.

AID recommends and AIT agrees that RID
should be responsible for mairntaining the embankments, the
main and lateral canals and the major drainage ways while
the farmer groups should be responsible for maintaining the
sub-lateral canals and the on-farm systems. This should be
made clear to and agreed to by the farmers at the outset of
the project. But until a viable farmer organization is in
place, RID may have to assume responsibility for maintaining
the whole system.temporarily if farmers efforts initially
fall short of minimum maintenance requirements.

e. Service Centars

As a final item of infrastructure, a
service center building will be designed and constructed
at each tank. These centers will be primarily to provide
offices for the two extension agents to be stationed at each
ta -k and to provide a meeting place for the various farmer
activities, such as Water User Group mectings and for
training and instructicn to be offered by che extension services,
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The buildings will be simple concrete slab and concrete

block structures with minimum furnishings and an outside
latrine. 2 sketch and cost breakdown for the structure

is contained in the Financial Annex.

3. Technical Analysis of Water Balance

AIT did a suitably rigorous water balance
analysis for each system based on average rainfall and
evaporation values. The pertinent data used in the water
balance i3 shown in the Technical Agricultural Analysis.

As can be seen from Exhibit D2-4, the outlooks \
for substantial amounts of dry season cropping are not promising,
and for Huai Chorakhe Mak, only a 56% capability is predicted
for the wet season. It is AID's belief that this analysis
by AIT is on the conservative side. AIT assumed an overall
irrigation efficiency of 40% which is a good figure to use
for the present situation., However, with lined mains and
laterals and with improved irrigation practices, this
efficiency should increase. The total acreages which can be
irrigated would increase considerably with an efficiency of
60%, Experience in the past has shown that these efficiencies
are attainable under good management.

Othe:: practices can be improved to save water.

For example, at four of the tanks, the rice planting begins

in June even though the wet season usually begins in May.
Exhibit D2-8 demonstrates that the water requirement is
reduced considerably if the planting is begun a month earlier.
In the case of Huai Chorakhe Mak, moving the planting date
to May and increasing the rice mix of long duration and short
duration varieties from 50% - 50% to 40% - 60% respectively,
the water requirement is reduced enough to enable the irrigation
of an additional 1,000 rai in the dry season. With the
provision of an assured water supply for irrigaticn in May,
this change could most likely be implemenced.



Condition of Existing Irrigation Systems

Length

2/ of Main % of

Inflow Potential Area Effectively— and Mains

Drainage Active to Irrigable Irrigated in 1979 | Lateral and

Area Storage Téyks Area 1/ % of Canals Laterals

Tank (sz) (Mm3) (Mm~/Yr (Ha.) (Ha.) Potential (Km.) Lined

Huai Talat 153.0 18.53 69.71 2,240 480 21 40.30 23
Huai Chorakhe Mak 96.3 20.35 31.76 2,000 1,120 56 30.65 67
Phuttha Utthayan 62.0 14.56 25.60 2,560 770 30 18.50 11
Huai Aeng 147.5 21.00 46.63 3,070 1,840 60 22.75 65
Hual Khilek 80.6 22.20 43.52 1,440 420 29 30.15 19
Huai Kaeng 149.0 35.22 46.61 2,400 960 40 41.96 65
Lam Chamuak 180.0 22.19 43.56 2,160 1,410 65 22.38 65
TOTALS 706.4 154.05 307.39 15,870 7,000 44 206.01 45

1/ Irrigable area within command of present system as designed.

2/  AIT estimate.
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Land Preparation Costs

Area vs. Slope Costs (US$1,000)

0-2% 2-4% 4-6% 0-2% 2-4% 4-6%
Tank (Ha.) {Ha.) {Ha.) Slope Siope Slope Total
Huai Talat 2,240 0 0 347.2 0 0 347.2
Huai Chorakhe Mak 1,120 0 g 173.6 g 0 173.6
Phuttha Utthayan 2,095 145 0 324.7 90.6 0 415.3
Huai Aeng 3,040 0 0 471.2 o 0 471.2
Huai Khi Lek 930 380 130 144.2 237.5 162.5 544.2
Huai Kaeng 1,780 465 145 277.5 290.¢ 181.2 749.3
Lam Chamuak 1,490 240 0 230.9 150.0 0 3%0.9
TOTAL 12,705 1,230 275 1,969.3 768.7 343.7 3,081.7

Unit Costs Used: 0-2% slope - $310/ha. for one-half the area; 2-4% slope - $625/ha.; 4-5% slope - $1,250/ha.

Ce?0 3T0TURY



Recommended Irrigable Area with Improved Systems

Potential Recommended Irrigable Area % Potential IYrrigable
Irrigable with Improved System (Ha.) Area Recommended by Start of
Tank Area AIT Planting
Wet Season Dry Wet Dry .
(Ha.) 1/ 2/ Season Season Season {Month}
Huai Talat 2,240 900 1,340 _880 100 39 June
Huai Chorakhe Mak 2,000 450 670 160 56 & June
May 1/
Phuttha Utthayan 2,560 900 1,340 0 Gl 0 =
June2/
Huai Aeng 3,070 1,226 1,820 1,250 29 41 May
Huai Khi Lek 1,440 580 860 1,440 100 100 May
Huai Kaeng 2,400 860 1,440 1,600 100 &7 Juns
Lam Chamuak 2,160 690 1,040 0 80 0 June
TOTALS : 45,870 5,700 8,510 5,330

l/ Long duration rice

2/ Short duration rice

p=2d ITATUXT



SAVINGS IN FARM WATER REQUIREMENT BY SHIFTING PLANTING DATE - HUA! CHORAKRE MAK

400 4004
JUNE PLANTING DATE B MAY PLANTING DATE
Farm Water Requiremens for Farm Waler Requirement for
Long Durotion Rice < Lopg Duration Rice
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ANNEX D.

PART 3 = SOCIAL ANALYSIS

A, Beneficiaries: Present Characteristics

The beneficiaries of this project are some
40,000 people living within the potential service area of
seven medium=-scale irrigation dams in Northeast Thailand.
Culturally, the population of these service areas is in the
main Northeastern Thai (Lao-Isan) but some Cambodian-
descended peoples are also involved in some of the southern-
most areas. The majority of the population can speak
serviceable Central Thai language (the Cambodian-descended
peoples seem to insist on speaking it with outsiders,
even though many of them are also fluent in Lao-=Isan).
The vast majority (99%+) are Buddhists although a few
Christian families can be found.

In terms of education, the beneficiaries
approximate recognized Thai education wvrofiles, although
some interesting anomalies exist. For example, while only
90% (of those past .primary school age) have not completed
fourth grade (literacy level), nearly 30% have studied
beyond the fourth grade (more than the national figure).
Heads of household, however, usually in their mid-forties,
only average about 5 years educational attainment.

The beneficiaries population shows the fertility
rates that have characterized the Northeast in the recent

past (Table 1). About 29% of the population is age 10 and
under, average household size being 7.3 persons (average
household labor force is 5.0 adult egquivalents). Also,

the 11 to 20 age bracket contains a further 29% of the
population, indicating that there are likely to be serious
land shortage problems over the next ten years unless
intensification occurs. This points out the timeliness
for the present project. While average farm size among
beneficiaries (about 35 rai) ought to be able to support

a somewhat expanded population if yields are increased
through irrigation, irrigation is not being effectively
utilized despite the nearby water supply.
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It is instructive to compare the beneficiaries
population with the average (rainfed agricultural)
population of the Northeast in more detail. To do this
three variables have been chosen: land value, gross crop
sales, and off-farm income (Table 2). A fourth variable,
as a proxy for income, is the hcusehold sum of off-farm
income and gross sales. This approximates average net
income (which includes in-kind income) but may be 15 to 20%
lower in actual baht figures than the more laboriously
computed net annual income. Table 2 shows that on most
dimensions of comparison, the beneficiaries of the project
are not now much better off economically than their rainfed-
agricultural neighbors. Allowing for an inflation factor
and using the data quoted in the 1980 CDSS, and assuming
that the 4th variable in Table 2 is a surrogate for about 50%
of real net income,* we can posit that any household below
the surrogate income of B3,000/year/household (7.3x1,800x
1.2x.5) is below the level of "absolute poverty"” as defined
by the World Bank. From the last section of Table 2, then,
we can assume about 57% of the beneficiaries population is
in this group, compared with 64% of the "outside" population
nearby. This 1is near the accepted percentage of rural North=
easterners in "absolute poverty" (60%). It seems reasonable
then to assume that the project is indeed targetted on an
appropriately needy population. The one glaringly ancmalous
statistic is land value. Why land within the proiect ~Area
should be valued so much higher than ocutside land may reflect
more the aspirations or preconcections of the owners than
real productivity value (compare land value with crop sales
in Table 2), or it may reflect the surveyor's opinions abhout
the value of irrigated land. .

*(c.f. economic analysis. Surrogate average 1s about
Bl10,500 whereas overall average net income is about
B20,000 (B15,000 net farm income plus HB5,000 off-farm).
Surrogate does not have farming costs subtracted out to
get net sales income, but does not include income, but
does not include income from tottage industries, livestock,
income in kind, i.e. home consumntion, etc.).
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Beneficiaries Population Age Distribution®

Age (Years) : % of Population

0 -5 1l4.6

6 - 10 13.9

11 - 15 15.7
16 = 20 13.3
21 - 25 8.5
26 - 30 5.4
31 - 35 4,1
36 - 40 4.6
41 - 45 4.8
46 - 50 4.8
51 - S5 3.1
56 = 60 3.0
6l+ 4.2
100.0

{(Average Household Size = 7 3 persons).

*

(Not computed by sex,

AppProx.

same number of males and femals,
50.6% females).

but sample population did show

49.4% males,
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Table 2
Comparison of Project Beneficiaries with

Those Nearby But Outside the Project Area
(i.e. with Typlcal Northeastern Rainfed Farmers)?®

SELECTED VARIABLES

Values of Household

Variables for Comparison v of llouseholds in Variable Range

Land Value (Baht) Beneficiaries Qutsiders
0 = 10,000 9 18
10,000 =~ 30,000 15 29
30,000 = 60,000 21 19
60,000 =~ 100,000 20 15
100,000 - 150,000 17 12
150,000 - 250,000 9 4
250,000 + 9 3
100 100

Gross Crop Sales (Baht/Yr.)

0 - 100 13 19

100 - 2,000 25 25
2,000 - 5,000 22 23
5,000 - 10,000 25 22
10,0006 - 15,000 5 5
15,000 - 20,000 3 3
20,000 - 30,000 5 2
30,000 - 40,000 2 1
100 100

Qff Farm Income (Baht/Yr.)

o - 1 46 40

1 - 2,000 18 T 15
2,000 - 5,000 14 23
5,000 = 10,000 9 12

10,000 -~ 30,000 10 6
30,000 -

260,000 3 4

100 100
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Table 2 (Cont'd)

% of IP-useholds in Variable Range

Beoeficiaries  Qutsiders

Cff-Farm Income Plus 1/
Gross Crop Sales (Baht/Yr.)~
3 = 1,000 5 11
1,000 - 3,000 18 1
3,000 = 5,000 16 21
5,000 - 8,000 18 18
8,000 - 15,000 21 22
15,000 = 30,000 LE 10
30,000 = 260,000 6 5
99 10l

1/ (Computed another way: Among beneficiaries the
bottom 40% average 2,600 @E/Household, the top 10%
average 54,000 B/Household; among outsiders the
bottom 40% average 2,300/H/Household, the top 10%
average 51,400 B/Household.)

* Based on Sample surveying by AIT, Project beneficiaries
for this Table defined as anyone holding land within
the potential irrigation service area, even if most of
their land is elsewhere. Outsiders defined as having
no land at all within potential irrigation service area.
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Table 2 also shows that in crop sales, the project
beneficiaries are already doing somewhat better than their
neighbors (e.g. 40% sell more than 55,000»worth of crops .
a year, versus 33% for the outsiders), but this is somewhat
made up for by the outsiders in off-farm employment among
"middle" income families (B2,000 to B5,C00 range), although
the poor groups are again at a disadvantage. The last section
of Table 2, however, shows that these discrepancies between
beneficiaries and outsiders are not as serious as they seem¢
except for the very pcor and the well-0ff who both fare
somewhat better inside irrigation areas,; the others make up
for crop income with off-farm income and vice versa.

Von Fleckenstein (1980) reached similar conclusions in
comparing irrigated and rainfed farmers in the Northeast:
the rainfed farmers had to work harder but their incomes
were quite similar.

In terms of income stratification, the data in
the footnote of Table 2 reveal two very important pieces of
information. First, surrogate income i: much more stratified
than one might expect of rural Northeastecn Thailand -
the idea of the fairly uniformly poor Northeastern rural
village seems to be contradicted by these findings. The top
10% of the households have about 20 times the average household
income of the bottom 40%. Certainiy some of this, but probably
not most of it, is explained by differances among rather than
within the various irrigation areas (see¢ data in economic
analysis). Second, stratification of beneficiaries nopulation
is quite similar to that of the nearby "outsiders," indicating
that it is not the presence of irrigation per se that explains
the unexpected degree of stratification. This raises questions
about project feasibility and effects on the various groups
(discussed below).

That the beneficiaries group may indeed have high
hopes for irrigation and thus value their land more highly
is reflected in attitude surveying conducted in the various
areas. The vast majority of those expressing an ovinion did
see fhe advantages of irrigation for increased yields, labor
saved, and livestock and fish-raising opvortunities.



D3=7

Of the beneficiaries povoulation, the median age
of the household head is 46 years. 95% are men (husbands).
Women household heads were usually wives whose husbands were
not present or occasionally daughters of former household
heads. 92% of the household heads surveyed characterized
themselves as fully occupied in agriculture. 5% said they
were part-time farmers and only 3% did not farm. Nevertheless,
only 26% of the households surveyed did not have someone
working off the family farm fcr at least part of the year.
86% of the household heads worked their own (owned) fields,
whereas about 11% used others fields free of charge (a common
example is parents allowing children this privilege), and
only about 3% had to rent land or mortgage their land.
Finally, it may come as a surprise to many to discover that
the majority of farmers in these areas not only do purchase
and use fertilizer, but they invest quite a bit in it and
use it on their subsistence (rice) crops.

B. Feasibility: Considerations

Of the beneficiary households surveyed by AIT
(excluding here only those whose holdings were entirely outside
the potential irrigation survey area) well over half had at
least some amount of wet season irrigation. Furthermore,
nearly two out of six had at least some amount (greater than
5% of their total farm area) of dry season irrigation as weall.
Nevertheless, the project sites were chosen because in each
case the water in the system was not being fully utilized
in either the wet or the dry season. Why, then, are people
not using all the water they might? Situations vary from
site to site but a general discussion is pcssible. On the
average farm of 35 rai, 23 rai are cultivated in the rainy
season, 5 rai are cultivated in the dry season, 4 rai are
non-agricultural land, and the remaining 3 rai are left
unclutivated for various reasons. Of those that use at least
some wet season irrigation, the average irrigated area is
about 17 rai (median = 1%). In the dry season, the average
irrigated area (of those that have at least 1l rai, i.e.,
other than kitchen gardens) is 3 rai (median = 4). This
indicates that expansion of dry season irrigation may not be
a problem of physical infrastructure. 0f those with access
to water in the wet season, well less than half (about 36%)
use dry season irrigation and of those that do, they vastly
reduce the amount of land they crop, compared to the amount
of irrigated land they use in the wet season. A seasonal
reduction in water supply alone cannot explain this vast
reduction: it is clearly evident at the site that in nearly
all cases vast amounts of water remained in the reservoirs
at the end of the dry season.




Table 3

DRY SLASOIN IRRIGATION AND INCOME*
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3A. WHO DOES AND DOES NOT USE DRY SLEASON IRRIGATION, IN RELATION TO
INCOME: .
Very Poor Poor Better Off
( 5,0008/bh) | (5-10,000F/hh) (10,000+E/hh)
No real irrig. 28% 167 177
(Kitchen garden only) '
Irrigation 13% &% 187
(»1l rai)
38.

TO INCOME:

OF THOSE USING DRY SEASON IRRIGATION, WHO USES MORE,IN RELATION

Poor
( 10,000B/hh)

Better Off
(10,000+%/hh)

(> 4 rai)

Low lrrigacion 327 18%
(1 to 4 rai)
Hedium to High

lrrigation 22% 23%

*usurropate Income used: cropsales plus off-farm income (see Table 2).
he dssoclations implied here in Table 3 are significant at least the

.04 level (Chi Square) in a single 9 » 8 macrix (63 degrees of freedon,
247 cases total).,
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The statistics become even more compelling when
one focuses on the poorer farmers whom the project aims to
assist. Table 3 makes the point. The statistics summarized
in this table support results of non-structured field
interviewing. 1In the villagers' opinions, "other poor
don't irrigate in the dry season" (opinions for why this was
the case varied according to who was asked - the better
off farmers said the poor were lazy, poorer farmers saw
themselves facing a plethora of insurmountable obstacles
many of which they couldan't understand; some blamed var.ous
others, etc.).®

All in all, four main potential problem areas
exist for greater and more effective utilization of irrigation:
physical infrastructure, organization (especially of irrigation),
inputs, and marketing. The problem areas are also inter-
connected with each other, thus solutions are not necessarily
specific to particular individual problem areas. While added
and improved physical infrastructure (mainly canals and roads)
will reduce or eliminate physical constraints, the statistics
cited wbove indicate clearly that this alone will not mean
that the area actually irrigated in the dry season will
significantly increase, nor will farmers, especially poorer
farmers, be certainly benefitted. Were the data available,
it ie¢ likely that a significant part of the average 13 out
of 28 rai cropped but not irrigated in the wet season would
also evidence problems other than physical infrastructure.
We will thus narrow the discussion here to constraints on
organization, inputs and marketing, and sspecially thelr
social aspects.

1. Organization

Many studies in Northeast Thailand have shown
that a principal. problem in irrigated areas 1s the quantity
and esrecially timing of water delivered to the fields.

This is predominantiy true of the project area also. 'During
non-structural field interviewing, it was apparent that

#It is recognized that an association between poverty and
non-irrigation does not prove direction of causality.

In the present case, we can be fairly certain of mutual
effect, actually of the "viscious circle"” variety.
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farmers in the beneficiary population are rather bewildered
by the subject of irrigation organization. Most seemed to
think it was something the government did, not they themselves,
They were quite surprised to hear about the high degree of
locally initiated and controlled irrigation organization
existing in parts of North Thailand. The organizational
functions they did perform themselves were not perceived by
them as being organized. Instead they characterized them
either as just "helping each other out" or else individual
varticipation for direct individual interest. For examole,
in describing how shared farm ditches were maintained, one
farmer answered people just helped each other, another said
everyone took care of only the section fronting his own
property, another said that downstream farmers only came up
to work on the ditch (by themselves) if the water wasn't
getting through. In most cases if disputes arose that
could not be settled between the parties involved, the

WUA only served as a conduit to bring the problem to the
attention of the chief irrigation official who would usually
(probably wisely) base his decisions on precedent (i.e.,
status gquo ante). In part of one irrigation area farmers
stated the village headman settled disputes - 1in their
view they used to have a WUA but it had been disbanded.

The single case found (during the few days
interviewing) where disputes were settled by farmers rather
than officials thus occurred where a WUA did not even exist.
What then is wrong with the WUA's? In the AIT survey,

a majority of farmers thought the WUA was inefficient and

a vast majority thought WUA members could not agree on what
to do when faced with problem, that various Jgroups competed
and conflict existed., On the other hand; most felt that
WUA rules should be enforced strictly (and were not), that
a WUA leader should be elected, that water allocation was
necessary and that there should be a system to allocate it,
A significant minority did not even recognize that WUA had
any rules at all, yet, two to one, farmers, interviewed
expressed their hopes for WUA by saying that WUA membership
should be compulsory. They were more divided on such topics
as whether or not water rotation would help solve conflicts
and vhether or not WUA should expand its activities beyone
irrigation management per se.
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Various researchers have pointed out problems
with irrigation organization in Thailacnd. AIT (1978) cited
the lack of support for WUA's by the Royal Irrigation
Department but other research points in a aifferent direction.
In studying irrigation organization effectiveness in North
Thailand, Vanpen et al (1979, in Thai language) found that
organizational effectiveness resulted when the farmers
themselves ran the system, made the rules, selected the
leaders, took part in building the system, etc., and that
the effective organizations were small and administratively
easy to manage. Gillespie (1975), Srifunya and Early (1980)
and others (e.g. Thanya) have independently reached the
same conclusion.

The major problem with WUA's is that they
are far too big, often many hundreds or even more than a
thousand households in one organization. The more ideal size
would be about 50 households or, less a size in which
narticipatory decision-making and problem-solving could be
expected to occur. The logical organization of this size
would be along a farm ditch, which, according to several
farmer's opinions serves 10 to 50 farmers. Table 4 points
out the difficulty, however, the majority of farmers have
plots in different locations, thus would need to be members
of more than one farm ditch group at a time, creating a
network instead of solid groupings. The solution to this
dilemma must be found locally, by farmers themselves.
A number of alternatives are possible. First, in areas
where the majority on a ditch have primary interest in the
plot on that ditch, an effective group might be organized,.
Second, land consolidation has been demonstrated to railse
productivity in Thailand (Jerachone 198(0) and may be
feasible 1f locally desired, through informal trading,
compensation system, etc. The key point here is that the
method chosen must be selected locally in order to fully
succeed. If organization by farm ditch group 1s imnractical,
other al%ternatives are available (subvillage, neighborhood,
area where fields located regardless of ditch, etc.).
Gillespie (1975) supports focusing on the farm-ditch level,
pointing out that this level has the greatest votential for
effective local leadership. His paper has many useful
suggestions for initiating such organization.
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The organization of irvigation also will
have to vary with the size of the system. In each case
(Local variation), it must be clear what responsibilities
are at each level, and these must be feasible to the
organization charged with carrying them out. The organiza-
tional issue is f£lagged here as the key item for investigation
and follow-up by the project technical assistance team.
A social anthropologist or rural spcioclogist would be the
appropriate advisor to deal with this matter further on a
full-time hasis throught the life of the project.

2. Inputs and Marketing (and Zredit)

The key item of feasibility, concern with
inputs and marketing is profitability, in both a narrow and
wide sense. In the narrow sense, the Baht return toe the
farmer must be sufficient for him to choose to expand

ropping instead of pursuing other alternatives. This is
necessary but not sufficient. In the sider sense, the
farmer's accounting system will include many factors not
readily quantified ncr easily discernable to others.
For example, one farmer stated that he was dissatisfied
with the prices offerred by the merchant he dealt with.
When asked why he did not look for another merchant, the
following considerations emerged in a lengthy discussion.
First, the merchant had a virtual monopsony in the area and
the farmer doubted it could bhe broken. Even if he went to
another merchant, he could not be certain the merchants
were not in collusion with each other. The merchant treated
him well in other respects, for example, giving him
instantaneous loans in emergencies. Turning elsewhere
would jeopardize this relationship, perhaps meaning that

a sick child would not be able to receive medical treatment
at a later date 1f an emergency illness occurred. So many
of these factors the farmer nerceived as beyond his own
control. What he could do himself, however, was to limit
the amount of those cash crops the merchant would buy frocm
him and pursue other options instead, which was what he did.

What can the project, then, hope to do
about profitability in this wider sense? A number ¢of options
are possible, but the choice of option and the number of
strategies adopted will influence success. If pared down
too far success will be difficult (keev in mind that if
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Table 4

Potentially Irrigable Plots
per Household
Frequency Distxibution

# of Potential Irrigable Plots $ of Households in Survey
1 37
2 37
3 15
4 8
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it were easy the farmers would have done somethir.g about

it already). The basic strategy would seem to be tc help
provide for as many as possible of the farmer's widerxr
concerns through other channels than he currently has
access to while at the same time strengthening his ability
to deal himself with the concerns remaining. For example,
to reduc: the various kinds of risk the farmer faces,

he will benefit from some form of partial crop insurance
and emergency loan credit fund. These are administratively
simple to run and could be or7vanized locally using yroup
guarantor methods. To increase his own bargaining ability
as well as lower his costs, purchase of inputs and volume
sales are also likely to help. Such techniques should
logically fit in with water user organization at the farm
ditch (or other small-scale level) but could also be
promoted in other ways depending on the local situation.,
Local organization will also help to get a sufficient
number of farmers cropping in the same place at the same m
time. Water is more likely to be provided on time to such
a group, labor exchange helps out, marketing is easier, eteo,

A key methodology is one of better comnu-
nications. Nearly all the factors discussed by Adul (1980)
as influencing participation in irrigation are susceptible
to improvement through better communications, i.e. such
things as more frequent WUA meetings in smaller groups,
more visits by extension agents, clear knowledge of water
schedules from RID, farm-market newsletters (which should
nay for themselves once organized) to inform farmers on
market conditions, inputs available, etc. Transport may
be a problem, The project can contact various truckers
and make a list ot their rates and farmers can go together
in hiring a truck. A sufficiently energetic communications
strategy, initiated, supported and advocated by the project,
should go far in leading to appropriate local solutions
to cvercome the wider, less tangible problems of credit,
inputs and marketing. The prestige of the government
agency, its concern for wider interests, the backing of
technical advisors = all these could go a long way in
encouraging sufficient communications leading to the
solution of local problems.,
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C. Feasibility; Effects

Given the generative rather than predetermined
nature of this project it is difficult to assess the effects
that may occur. Like all projects, it will depend on the
skill, sincerity and hard work of the implementors. What
we can attempt here, however, is a discussion of some of
the likely stumbling blocks and suggest ways to cope with
them.

In section B. above, some results of the AIT
attitude survey were summarized. However, section A. showed
that there is a great deal of variation in the beneficiary
population, of narticular concern here being variation in
income and degree of seasonal irrigation utilization,

In the present section then, we will examine the attitude
survey as attitudes are or are not associated with this
variation, to understand what it may mean for project
strategy toward various groups. Several other findings
will also be examined.

Among the various attitudes which did not differ
appreciably no matter what the income level or degree of
dry season cropping were feelings that WUA rules should be
strictly enforced and WUA ought to elect leaders, olus all
those discussed above that demonstrate farmers' awareness
of the benefits of irrigation. Interestingly, another
statistic which did not vary avpreciately across income
level was how many families did and did not take loans
(an average 20% did). Some differences did appear in
attitudes once the responses were stratified, however.
These are presented in Table 5.

Table 5 suggests, although not at all conclusively,
that two types of systematic variation may be occurring.
On the one hand, the middle income group seems to stand out
from the others while on the other, opinions seem to change
with the degree of dry season irrigation utilization.
Middle 1income earners generally seem to have more faith in
WUA than others, perhaps hoping to a2xpand their opportunities,
The similarity between low and high income earners is
probably not-for the same reason. The poor, like the
middle income earners think that those upstream (usually
those better off than they?) are unfair to downstream
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Selected Kesults of Actitude Survey

Stratified by Income
and Dry Season I[rrigation

Ueilization™

) L5
Responge by Stratificatlon Level

Statement %55%§ééig? by
(low) (low mid) (hi mid)  (high)

Upstream farmers income A A A D
reluctant to pass dry seas irg A A E A
wWdter

Rotation of water income E A A E
avolds conflict dry seas irg A A 4 A
WUA meabers usually incoms D A A D
pay for system upkeep dry seas irg D D B D
WUA mewbership should income A A E D
be compulsory dry seas irg A A B E
WUA doesa't income A A A 4
enforce its rules dry seas irg A A A E
WUA works income D A A D
efficicutly dry seas irg A 5 D D

* Surroguate lor income

= gross crop sales plus off farm income (see Table 2),
Percentages corrected to exclude no answer/no opinion categories.

*% A = wajority in strat. level agreed, D= maj. disagreed with statement,
L - about vqual ayree/disagree.




D3-17

lcrigation uscers, but they are more cynical about water
rotation, WUA efficiency, and don't agree with paying for

WUA, probably because they get little benefit from it.

The high income earners don't see upstream users (themselves?)
as selfish, they don't want WUA to be compulsory, they don't
think people pay for it, they don't think it works efficiently.
Presumably they are happy with things as they are and have

no interest in strengthening WUA,

Along the dimension of degree of dry season irri-
gation, Tablce 5 seems to show that opinions change the more
one lrrigates in the dry season. The high users are not as
enthusiastic about compulsory WUA membership, do not think
it works efficiently, are not eager for WUA to enforce
Lts rules.

If the above iLnterpretations are meaningful
Table 5 suggests that middle income groups are likely to be
most enthusiasctic about the project, high income earners
and high irrigators wmay be rather reluctant, and the pocr,
while willing, are probably a little unrealistic about what
WUA might be able to do for them and how easily they can
be helped.

For the Lmplications for project implementation
we turn to a few last findings. We have no data on the time
spent in "off-farm" ewmployment but we do know high income
earners and high irricators cmnloy more labor, while field
interviewing strongly sugyested that local wage employment,
within the same rural area, was a primary dry season
occupation for the poor. All this together with the
unexpected Jdeyree of sociro-economic stratification found in
the survey data implies that while middle lncome earnars
and middle irrigators wlll be likely to benefit most easily
from the project, in order to involve the poor special
effort willi be needed and that if any opposition to project
goals occurs, it is likely to come from the better off
farmers, some of whom are apparently quite well-off indeed.
The project strategy implications are not clear. A possible
solutlion might be to interest the better off farmers in some
sort of scheme that provides relatively high returns
(in this case dacceptably with relatively high investment)
but reguires little labor during critical times in wet oOr
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dry season cropping, if indeed the main thing this group
is likely to lose as a result of the project is cheap and
abundant labor.

This 1ssue ls uncertain but is flagged here as
an item of potuntial concern for the project implementation
team,

D. Spread kftfects

There will of course be some benefits to local
inhabitants ncarby the project area (secondary economic
gffects). Also if the local communications and organizational
techniques prove successful they can be expected to spread
rapidly throuuit many areas of the Northeast, since the
irrigation areus are nearly all on or very near major roads
and are thus some of the least isolated places in Northeast
Thailand.

The principal value of the project, however, in
terms of spread, is its replicability throughout most of the
irrigatctton arvas of the Northeast. The underutilization of
irrigation in the Northeast 1s not an isolated phenomenon,
thus the opwortunity for replication is quite large,
eventually to poerhaps as muny as 15% of the nopulation of
the Northeast. Although the size of irrigation systems vary
from guite lurge to quite small, many of the techniques to
be develobed and tested L the project can f£ind real use
in both larger and smaller systems, .

E. BEffects on Wowen, Migration, Fertility, Populatior

The project should result in greater on-farm
employment and thus reduce rural to urban migration for both
men and women. There seems to be nothing in this proeject
that would benelflt women more than men, but neither is there
any evidence of the reverse. Women should be encouraged to
participate 1n WUA and in the smaller group organizatioas.
Whether or nor reduceu rural to urban migration benefits
women more than men depends on whether women migrate more
from the Northeast than men (demodgravhic figures in the
project areas do not evidence this but 1t may be true of some
age groups) and, ultimately, on value judgments concerning
the status orf women in urgan vs. rural settings.
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Lf¥ccrs on poupulation through fertility and
displacement within the project areas are uncgrtain,
Fertility, hopefully, will decrease as income increases
and as farmers begin to see the effects of having to fit
more adult population onto limited land resources,
Judyging from the population age profile (Table 1) this
effects may become i1ncrecasindgly severe over the next
decade or sv. Local officials and development workers
should computc a locul population age profile and teach
farmers what 1t will aean for them, both as a means of
encouraginag tamily pluanning but also as a means to generate
interest in irrigation and agricultural intensification.

lt is likely that population within project areas
may effectively increase also as a result of attracting
local outsiders to various types of employment, especially
once 1ncomes wlthin project areas begin to increase.
Effects of this type are certainly to be expected when
projucts are continued to particular scattered geograohical
settings with restricted resource access, an inevitable
characteristic ot 1rrivation projects in Northeast Thailand.
The government can recoqgnize these characteristics in 1ts
area devclopment onlanning and endeavor to promote other
types of projects Ln the area, tarqgetted to benefit those
without access to irrigation,

B, LEfects on Environméent

Analysis of environmental Lmpa¢ct was not
considerod necessary for this project, since the project
does not i1nvolve building any new dams or other major

infrastructure. Rather, the improvement, extension and
rehabilitation of existing ohysical infrastructure will
result i1n an imnroved environment. Nevertheless,

incredsed usc of irrigyation could present different. types
of environmental problems which should be mentioned here
in order that project monitoring may be on the look out
for tnow. such sensitization will facilitate aprncopriate
corrective actions 1f they are necessary.

While the use of irrigation in the dry season
and tu supplement rainfed wet-season rarming should
not lead to significantly increased healtn hazards
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compared to present conditions, there are areas of health
hazard associated with water in Northeast Thailand that
are in need of attention. The cultural oreference for
(uncooked) fermented tish Ls one of the main reasons

for the prevalence of liver tluke (voisthorchis viverrini)
and intestinal in the Northeast., The sunply of fish may
indeed increase with incredased water utilization,
piroviding much necded protein and income, but the health
hazards of consuming the fish uncooked should be stressed
to the project area inhablitants,

Luckily, schistusemiasis has not been found
in the target areas of Northeust Thailand. Poor drainage
of ilrrigation water from fields and water ways can
lead to incredsed diseuse vectors, such as mosquitoes,
increased selvage pollution problems, increased soil
salinity and concentration of chemical residues from
farm inputs and adequate drainage should be designed into
the Project.

Learning to manage and deal safely with an
irrigation cnvironment is certainly a feasible task.
Northeasterners huave lung been accustomed to dealing with
water nroblems 1n wet-svason rainfed-flooded agriculture
and small-scalce dry season stream irrigation. Furthermore,
the presence of hundireds of ircrigation projects throughout
the Northeast over the past three decades has provided
an experlence base that should lnsure that no unpleasant
cr unmanageable environmental nroblems are in store for
the inhabitants of the present Droject areas.
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Annex D4 - Bconomic Analysis

L. Project Economic Analxsxs. Farm Budget and Other Key
Statlistlcs .

In the following section, summaries of the economic analyses
of the individual sub-nrojects are presented. The potential
wet sweason and dry season irrigable areas have been derived
from the AIT enginevring and technical studies. The estimate
of the potential irrigable area in the wet season has been
based on a 60:40 mix of HYVC to EQVs in all cases. For the
dry season, the estimate of irrigable area is based on the
water requirements of non-paddy crops notably, mixed vegetables
and fruit, groundnuts and mung-beans.

Prices Used

In constructing the farm budget, the following financial
(farm-gate) for the major inputs and outputs.

Inputs

Amonium phosphate B6/product kg,

Area B6/product kg,

Labor (wet season) B22/man day

Labor (dry season) B24/man day

Qutputs

Paddy B2.5/kqg.

Groundnuts BS5.75/kg.

Mung Beans BS.80/kg 1/

Vegetables (wet season) Bl,200/rai="At £full develop-

Vegetables/Fruits (dry season) Bl,900/rai ment

The lower return on vegetables the wet season, reflects
the fact that this refers to a rai of mixed vegetables only
excluding fruits which offer high returns. Although some
fruits can ke grown in the wet season, conditions in the wet
season are .n deneral not conducive to their successful culti-
vation. Thev have, therefore, been excluded from the wet
season farm budget.

The prices of other minor outputs have been teken from
the results of the AIT survey and expressed in 1930 prices
to conform with the above. In conducting the economic
analysis, relative prices are assumed to be constraint over
the 20 year economic life of the project. Paddy is the only

L/ One hectare = 6.25 rai.
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commodity wihich has buewen shadow priced for the economic
analysis, since the farm-yate price is substantially lower
than chc FOB uxport price adjusted for transport, processing
and Kandling costs. An econocmic price of PB4/kg. is used.

In the case of aroundnuts and mung beans their financial
prices approached close to world market prices.

Labor

Althouyh there is undoubtedly some underemployment of
labor during part of the year labor has not been shacow
priced. Given tne tundency for underemployed labor to seek
off-farm work during slack periods, parcicularly in the dry
season it 1is believed that the opportunity cost of labor
does not deviate signliticantly from the respective seasonal
wage rules. In additicn, the project will lead to & signi-
ficant increase in demand for botnh household and hired labor,
reducing the incidence of underemployment. A combined total
man-years of man-years of employment will be created annually
in the project areas once they reach full development.

In most Of the project areas the area under wet season
paddy increases as fallow land 1s brought under cultivation.
In most cases there is also a significant increase in dry
season cropping. However, in Hual Phuttha Utthayan and
Huai Lam Chamuak there 1s a slight decline in dry season
cropping to allow for complete wet season supplemental irri-

gation over the wet season area. In both cases, althougn dry
Season crowplng 1s not recommnended, a s%cll area of vegetable
and fruits are included in the farm budget. In the case of

llual Chorake Mak there is a more significant decline in the
level of dry season cropplng even assuming. a change in the
current emphaslis on dry season paddy to the recommended non-
paddy crops. According to AIT engineers the current level of
dry season vaddy cultivation in the sub-project area will
anyway adversely affect the current wet seasons paddy crop

by reducing the amount of water available. Thus some decline
in the level of dry season cropping could be expected even

in the absence ¢f the project. However, even though cropping
intensity does not increase in these cases, the project
wasstill justified as a result of the increased in produc-
tivity of wet season cropoing and any remalning dry season
cultivation.

An indication of farmers capacity to nay the charges
necessary to cover full C&M costs and the full cost of on-
farm development has been made by including these charges
at the end of the suwmnary farm budget. (See notes on farm
budget for details.)
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-In the farm budgaet:s, all preduce in@lgd;ng ﬂhat E@téiﬁ%ﬁ _
ﬁgz homne’ consumption, is valu@é ag Eagmvgat% prices. .

The fallowing notas ap@ly ta the surmary fasm buﬁgetseJA

(a) Includas izﬁigabl@ and n@ﬁwggagabl@ agaas w&th;n
- the project k@undafi@sa ,

(b) Includes presently fallow land but exclude wast@"
land and pasture. :

(¢) Inecludes small areas of groundnuts (wet season).
tobacco, cotton sweet corn and sugar cane.

(d) Details on the production of vegetables/fruits -
and othexr crops such as sweet corn, are not included
here but their value is included in the “Gross -
Value of Breduction®. .

(e) Includes an estimate of the net return from live-
stock, poultry and their produects whether consumed
on=farm or s80ld, and the actual return from f£ish
raiging and fish catching.

(f) Includes depreciation on agricultural equipment and
interest on working capital. The increase in this
item is due gsolely to the inecrease in the lavel of
interest payments on production credit, the leval
of which will increase as a result of the project.

(g) O0&M charges sufficient to repay full costs of :
0&M per year at full project development and capital
cost charges sufficient to repay the full costs
on-farm developunent over 15 years at 12% rate of
interest assuming & three year grace peri

2. Project Economic and Farm FPinancial Analysis

For the project's eccnomic analysis, the values of EIRR
by tank and all 7 tanks combined were based on the farm
budget data provided by the AIT gurvey of 1378/1379 crop.
year. Ths total estimated nunber of farm householdg for 7
tanks are 4,596 households. Incremental net farm income
derived from net incremental incoms from rainy season, dry
season, annual and pearennial crops plus net other €farm
income. (Other farm incomel/ Minus other farm cost?/).

1/ Other farm income = income from l;vestcck/flsh/pog]try,
rental of equipment and land. - . o :

2/ Other farm cost = equipment depreciation, interest on
working capital, explicit and inputed.

i
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investment costs were brokem down into 5 main catejories -
rehabilitation cost, vehicles and sguipment cost operation
and maintenance cost, personnel and technical assistance plus
15% contingency on rehabilitation and vehicle cost, the total
basie EIRR wag 3).4 perxcent on the 20 year life of project
as shown in Table DP4~l., EIRR for each iadivie o
dval tank was computed in the same way.

Por the farm financial analysis, the price of paddy of
B2.5/kilogram was used instead of the shadow price 54.0/kllogram
as in the project economic analysis. The series of Benefit/
Cost Ratios for each individuval tank were shown in Table D4.2..

Net present value of the flow of net income of 20 year
period average 3 49.8 thousand baht per farm or 33,713
thousand baht for all farms in the total 7 proiject areas.
For each individual area the Table D4.2 also gives vhe
detail. :
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‘Huai Talat

Impact of Rohabilitation

. Wet Season Irrigable Arxea
Dry Season lzrigable Araes

LoV
HYY

Paddy - Target Yield:
Number of Benafiting Houssholds
Ineremental Employment Creatsd

Benefit Cost Ratio to ths Farmer

Met Present VYalue of Net Incesmantal
Income to the Farmer

Economic Internal Rate of Return

Sensitivity: Case 1 Ceeereeoas cossensroan

624

160,992

1.62

56,40@
17.42

9.08
14 .51

14.80

D 4-5

Ral

- Rad

Kgs/zal
kgs/ral

DARSYRAES

Baht

Paxrcent

o

5
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Sunmary of Econcmic Analysis

. Hual Choxakhe Mak

Impact of Rehabilitation

Wet Season Irrigable Area ‘ 7,000 Rai
Dry Séason Irrigable Area | o o 7 1,000 gaj

LDV ) ) ' - 398 V4
Paddy =~ Target Yield: HYY : : 495‘ ;g;;izii
Number of Benefiting Housecholds S 486 |
Incremental Employment Created 7 y - 11,664 manm?eazé
Benefit Cost Ratio to the Farmar o : '1089  ”

Net Present Value of Net Incremental

Income to the Parmer . ) 20,°8) pahe
Economic Internal Rate of Retu%nA -i 10.38 'Pezcéﬁt
Sensitivity: Case 1 e seienans Caseccscroncean e 7.50 1

Cage 2 ........ R R T I §.58 @
Case 2 S 10.17 '

Special Comments

In this sub-project dry season cropping is only possible if ths current
cultivation scheduie for LDVs is ghifted forward by 3 - 4 waeks.

Rainfall data indicates that farmer could start land preparation at the
beginning of May rather than June as currently happens. The present
practice almost certainly reflects the unreliability of rainfall and .
water require at this time. With the provision of wet ssacon supplemsntal
irrigation this will no longer be a problem.

The low FIRR in the case of Hual Chorakhe HMak is due to a number of factors.
Firstly, in an effort to maximize the potential wet season irrigable and

dry season irrigable area, it is proposed that the existing arxea undex

paddy in the dry season be replaced by vegetables, mung heansg and groundnugs,
While these provide a good return to the farmer, when, compared with paddy,
thelr economic value is lcwer, thereby reducing tha level c¢f incremental
benefits from dry season cropping. In addition, this tabk serves ths
smallest potential wet season irrigable area of tha seven projects and,



Summary of Economi¢ Analysig - Huai Chorakhe Mak (Cont'd)

has only a limited dvy seaszon cropping potential. However, sincs
asgumptions regarding the targat yields of the main crops are on

tha conservative side, the project is considered to be fully justified
on the basis of our analysig. It is also worth emphasizing that '
there are certain to be some indirect benefits from the project,
particularly as a result of improved extension, on crop production

or non-irrigable land cutside of the project boundaries, but opexated
by project beneficiaries, where paddy is the major crop. Such
indirect benefits have not been included in the economic analysis
because of the difficulties of quantifying them.




Summpayy of Economic Analysig

Phugtha Uéthayaﬁ

Impact of Rehabilitation

HWat Season Irrigable Area
Dry Season lrrigable hrea

Lhv
HYV

Paddy -~ Target Yield:
Number of Benefiting Households
Incremental Employment Cxeated

Benefit Cost Ratio to the Parmer

Net Present Value of Net Incremental
Income to the Farmern

Economic Internal Rate of Return

Sensitivity: Case 1 C o ieoiacascascuasccan waene

14,000

418
506



" Suumary of Economic Analysgis
Buai heng-

" Impact of Rehabilitation

Wet Season Irrigable Area , 19,000 Rai
Dry Season Irxigable Area ' 7,800 Ral

g
Paddy - Target Yield: Egg E ‘ ééé Egz;§2i~
Numbez of Benefiting Households | i 1,238 S
Incremental Employment Created 108,110 man-years
Benefit Cost Ratio to the Farmer . 1,73

Net Present Value of Net Incremental

income to the Farmer 56,243  pabe
Economic Internal Rate of Return 37.79 Percent
Sensitivity: Case 1 ..ccaocsoroos feeeeseanaaan 21.58 ”
CASE 2 erereinnn evieeeiieni... 2088w

p .,
Casa 3 e baneaees s e ssaces s se s 23.82 :
.



D 4~10

Summary of BEconomic BAnalysisg

Huai Khi Lek

Impact of Rehabilitation

Wet Season Irrigable Arcea o , 5,000 Rai

Dry Season Irrigable Area : 9,000 Rpag
Paddy - Taxget Yield: ggz_ : 222 igi;igi
Number of Benefiting Housszholds . 1,443
Incremental Employment Created 590,187 man-years
Bensfit Cost Ratio to the Parmey 1.66

Net Present Value of Net Incremental

Income to the Fazuer ‘ 68,469 paht
Economic Internal Rate of Retuxrn 46.85  paerceat
Sensitivity: Cage 1l ciiiioeicienens v e e 14.29 o

CA8E 2 vvvievcrcanoas Ceeon e 18.38 ‘
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Summary of Bconomic Analygis

nal Kaeng

‘Tmpact of Rehabilitation

Wet Season Irrigable Area ' | R - 15,000 Rai

Dry Season Irxrigable Azea | 10,000 Rad

Paddy -~ Target Yield: ggg | . igz igzjzii
Numbsr of Benefiting Houscholds 7 720
Incremental Employmani Created — 256,320 wan-years
Benafit Cost Ratio to the Farmsy 1.54

Net Present Valus of Net Inecremental

Income to the Farmer 60,389 Baht
Economic Internal Rate of Return 36,02 Percent
Sensitivity: Case 1 ...i.ioancss et e et ecaaeas 15.92 B

Case 2 ..... ceaan s s acecoroann e s 27.06 i
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Summary of Economic Analysig

Huail Lam Chamuak

Impact of Rehabilitation

Wet Season Irrigable Area
Dry Season Irrigable Area

LoV
HYVY

Paddy - Target Yield:
Number of Benefiting Households
Incremental Employment Created

Renefit Cost Ratio to the Farmer

Net Present Value of Net Incremental
Incoma to the Farmer

Economic Internal Rate of Return

Sensitivity: Case 1 e e

Casge 2 e e s as e e

Case 3 s e e

aaaaaaaaaaaaa

10,800

550
688

540
22,140

2.63

63,739
23.55

18,34

Rai

Kgs/zal
Kgs/rai

nan-years

lahg

Percent.




TAELY, D4-1 PRCJIECT ECONOMIC ANALYSIS (A1l Tanks Combined)

( Uit = FEL,000 )

¥ e e e

INVESTMENT COST (., 000) | et Incremental ¢ -
, o T | . ] _ ! Frciject roject
Year kehabilitataion Vehicies & Operation & Fersonnel Contingency Total Fert Income et Tncome
. Cust Eaulpment MaIntenance & T.h. ; - !
+ : T T
R 1,132 1,442 - 3,800 | 25¢ €, 414 , - - &8
1] 12,458 - 130 g,062 I 1,8 22,764 | - 1,60¢ - 23,59,
L2 35, 504 - 1,414 €,z R 1€, 566 13,467 _ - 5,306
R 39,7 3¢ - T, 500 €,107 &, 35¢( 54,704 Ie, €48 - 25,086
a4 38,554 - 3, 3E0 5. 24z €,17. 53,44t $5,74¢ - 9,7G6:
R 21,906 - 3,400 ] 3 3,26€ | 28,98¢ | FGE 26,907
T 6 - T - 3,794 | £5,94C €.,14%
T - - 3,794 T1,54% 7,749
! 3 546 84 4,424 67,119
: 9 - - 3,794 67,749 B
T B - - 3.794 67,742
By - - 3,794 67,749
T2 T - - 3,794 67,749 o
EENR - B - 3,794 67,749 B
C14 - B T 3,794 67,749
15 - - 3,794 67,749
TS B o 53¢ | 84 4,424 67,119
—_— 17 ~ — 3,794 67,749
i "_ - I - 3,794 €7,749
19 v - v ‘ - 3,794 i 67,749
oo |- 2331y - 205 | 3.408 1 386 - - 15,720 71,543 91,273
U
| FIRR = 31.4) 5
A

-~
4




TABLE D 4-2 - FARM FINANCIAL ANALYSISL/

1/ VWot including cost rvecovery.
| Huai Talat H. Chorakhe Mak {Phuttha Utthaya‘n Hual Aeng Huai Khi Lek Huai Kaeng (H. Lam Chamuak
3 &2 #5 $#6 #7 %8 . 9
. Incremental Incremental incremental Incremental Incremental Incremental Increnental
Year . S
Ferro Ferr Ferm Farm Farm Tarm Fern
Income. Cost Income! Cost | Income| Cost lnco;nec ‘Cost | Income Cost | Income Cost 1ncome Cost
B |k E | _F E E E | B B B E E E B
0 —1,89-‘*’ - 681 {-2,144|-1,530 0 261 2511 194 535 379 732 1,083 793 T4¢
1 4,275 2,605 555 - 3t 2,444 1 € 4 2,931{ 2,7¢€€ 3,905 2,406 €,711 5,264 4,605) 2,157
2 9,068 5,6€5 2,895 1,457 4,911 3,39: 8,848} 5,2€9 9,5€¢ 5,922 13,766 9,215 9,238) 4,122
3 15,155 9,44¢ 5,240, 2,887 7,28E) 5,014 14,8021 €,575 15,8€5 9,664 21,375% 13,927 11,735] 4,682
4 20,405(12,63¢ 6,7841 3,761 9,595 €,56€ 1¢,52711C,263 22,148 13,500 25,427 16,309 13,618} 5,09:
5 24 ,702115,343 7,646 4,187 11,348 7,83z 21,910'12,€1z 27,730; 16,80¢ 27,812) 17,6BE 15,612] 5,853
6 26,884[16,455 8,370} 4,552} 12,€20f £,577 22,192112,312 51,8380 1,791 ! 2&,6541 18,290 17,209 6,21«
7 , - o .
8 T ' ] I 1 1
9 H ‘ 7 +
10
- 5 -
12
13
14
i5
1€
17
18
19
20
Present v v v Y \ A \'s V v v 4 v v J
Value 148,046191,6406 | 44,520523,539 1 71,323{48,92¢ 1 133,417177,174 §171,438]102,969 | 172,6211112,232) 103,099}39,36C
B/C Ratio 1.62 1.89 1.46 1.73 1.66 1.54 2.63
Net FP.V.incomé
yfarm (B1,000)] 5C.40 20.38 22.3% 56.24 68 .47 60.39 63.74
(=]
Net P.V.income +
. =
”L‘(’;i?ggg) 35,194 10,197 12,541 64,004 36,152 43,480 34,419 ¢




Liwal TALAY

AVERACGLE

FARM sUDGET WITH AND wLTHOUT PRUJECT

D&=15

a/l -g/ =

See Annex D&é-3 for explanation.

Without Wiel
o P Prujuct Projecet
Lus iy Levgent Aceu= :
Laad Arvu/ (rai)|  22.64 22,64
Cropped Arca
Wel Scasuon LDV Rice (rui) 22.23 8.94
KUV Kice (rai) - 13.40
Fanal - (vadl) 0.04 0.04
Veguebablos (rai) Q.03 0.10
OLher (rad) - ©
Dry Swason LDV Rive (rad) 0.97 -
Muiy Buetis {vai) - 4,71
Givuuduul s (caw) = 3,85
Voegetables/toaits (cal) - 0.25
Uithier & (ral) = =
Upiand Crops (Masioc/Trees) (vai) 0.15 0.15
Tutal (ral) 23.42 L. 44
Croupplug Latcasity 1.04 1.39
Crup lrutactioug ‘
Wel Seacuw LDV Rice (&5) 7,547 4;783
KDY Rive (Ky) 0 8,951
boetial (Kg) 3 10
Dry Scasea LDV Kive (rp) 281 -
Ly, Hoaua IND) - 895
Groadiout g (Ky) - },155
Tonal Labour Kogultewment (iu=duays) J0U 558
Cruss Yaluce ul Productivi (1) 19,703 Le,587
Produebivg Cusls,vxel. Labuour (B 1,933 11,969
Hboed Labous Custa (») 1,349 3,84Q
Net Crop Luvoww, lnside Projuct aren (B) 1o ,62) 30,778
Nub Cgop liewwue luclo Hll, Labuur Luat (¥ 1i,14] 22,028 .
Quitside Projecs Arca
Latd Azua (rat) 17.01 17.01
CLropped Arua (caul) v7.al s 17,01
Nest Srop Lucuvwe,Uutside Pruject Aruea (8) Y, ddl y,248
Met Crop Incuwe, tucd. tll.Labuur Custs (8) 5,364 5,304
Tutal Net Crop lucuumw (B) 25,1702 40,0060
Tocal Met Crup Lhncwws: (lucl.dl haebour) (8) lu,5U3 27,389
NebC Farw locouws toga Livastoch/blahurles™ ) 5,335 5,335
Ochier Farw Costo il | L,784 2,442
Togal Nat Lourw Lo o ) : 29,240 43,159
Cost Rgcuv;cy?’ _ 4,096
(0&M Costs) £ COPY ; - (949)
(Capital Costs) BEST AVAILABLE ! - (3,147;
Net Farw lndoiw (4) 29,200 39,063




HUAL CHURARUHALMAK

AVERAGE FARM BULDGLET WLLU

AND WLTHOUL PRUJECT

D4~-16

l Without Wich
S Y A S T o €00 [y - Projecc
luside Fiogvel Avcas
Luand Aruu'l')' Lral) 14.34 14,34
Croppued Area
Wel Scason (DY Kicue (rati) 13.75 5.72
IV Rice (tai) - 8.58
Ketal . (rai) - -
Viorctabloewn (raty) 0.04 0.10
Ulhiet (vul) - -
Dry Scauoun LDV Kroce (raw) 2.92 0
Muuy Boeaun (lai) 0.03 1.Q6
Grouudiaat e, (rati) 0 .70
Vepgetables/Ivuat: (vui) 0.01 0.30
Utli = (rai) - -
Upland Ciops (Mauwoo/ Vo) (rat) -
Tutal (tuil) 16.75 16.46
oCruppoy fabeasly 1.17 1.15
L.L'L}P Produvtion ‘(i/
Wel Scanon LDV Kioo (k) 3,431 2,259
KUV Kive (l"\'f',) - 4,247
NUINY (he) - -
Doy Scvanun LUV Koo (KH) 844 -
Flung Ue s (hy) l 4 201}
Croundnaty (Rg) : ¢ 210
Total Labour Keyuiitowent (ati=days) I 281 634
Gruss Value ol Production (B) } 10,746 19,244
Production Costls,wavl. labour (B) i 1,775 5,703
Hired Labour Couls () . 902 1,122
Nut Crop Llucuwe, lustde Project Arca D) { 8,069 12,419
Nut Crop lovowe tncl. bl Labour GCuoast (B) ! 2,070 6,767
Qubdde Iregers A
Land Arca (rui) 5.23 5.23
Crupped Arcua (ral) 5.30 5,20
Net Crup Locowe,uutalde Projoect Acrca n) | 2,10u 2,100
Net CEUP Lpncowme , tuch Uil Labour Gt (ﬁ) { 555 '555
Total Net Crop lacowme (B) i 10,109 14,519
Totwl Ner Croup tucuwe (lacl. il Laltiour) (B)y 3,251 7,322
Netb Farwm Lucuwe ttom Lh/u.'al.m'l\/I"‘.:.ln:t'iu:u:% (8) L' ued 10,665
uchier Farwm Cust: I/ v 1,455 1,830
Totul Nuet Farw lncow n) : 19,179 23,354
Cusl Recouvery= N : - 2,61
(& Costs) e pUAILPBLE oGP ; - (582)
(Capital Coscts) BESY 7 - (2,034)
Net Farm lnvowe (r;) 19,1.79 20,736




PUTTHA=UTTAYAN

AVERAGE FARM BUDGET WLTU AND WITHOUT PROJECT

Inside 1o

h/‘
Land Acca

Cropped Arca
Wut Sceason

Doy Leanan

U\) Lesissd 4w

Crop Pruduciion
Vet Loaiaon

“ly NTSYERRIT

Total Labowr 1w

Cruss Value ui

Hired Labuw Co
Netl Uvup
Netl Crup

P e

Fiee G

Outsade 10

Lawdl Arca
Clu‘)\u‘d YN
Net GCrop

Fare v

Nel Crop i

(Q&M Costs)
(Capitcal Costs)

Production Lot

Total Meb Coop
Tutatl Net 1
Nt Fatw T oa:
Uther batm Go U
Toutatl Het barw

. 1/
Cunt Revuvery

ol .'\vl\‘.l:‘/. ’ - -
trai)

POY ki trai)
LY Ko trat)
Kol (14ai)
Vepcviabloes trad)
T (o)
LW Ky (iai)
Huny, Boae, i)
Grouandoul » (1at)
Veveiab e/ oaat (rati)
Uthey o (tat)
e bt oe / beee:) (rai)
Toval Vead)

(U] viprgr Ly

d/

Jut-natty

LDV R thy)
ROV Ky (ki)
Vepotablesziruiens -l/
Liv Ry (K.)
Mowae 1ean tha)
Cor vt - (Kr)
Uther b/
ook ot (man=davey)
Prodact von tR)
oac e oo B ]
e )
b fde Pragoa v A (%)
YR P 11 TR IR ITI TR I U (B).
vyen b A
(raf)
Lrau) |
,uut s hde Progoet e a (A)
[ TTY S T YO P £ 1% IO DOUE T Y N A SYR RN B (A)
Litg v (#)
baveme Crae bt e ) O
.
Fram bive o W/ vdoen ey (%)
v/
Lucume Loac it Labour) s
BESTAVAMABLECQPY
()

D4=17

Without

Lo Pragect

With
Projucet

24.99

24.41 .

0.05

1,160

356.25
17,070
2,455
Y02
13,713
0,722

264,99

9.96
14,93

L./
L.17
439
132

18,861
11,269

4,129

3,071)
19,917

4,179
(717)
(3,462)

15,738

b ecme me @ s -




HUAL ANG

AVERAGE FARM BUDGET WITH AND WITHOUT PROJECT

T i g A
Laa | .\ruul—'
Crugped Area
Wet Scanon LY KRice
RV Rice
enad
Viepoetabloes
Ot hie g
Dry Scaion 1hv e
Moy, Beaus

-

Coraatdnat s,
Vepetables/trug e
Ot et

Upland Coop (Bluvioc/Tree:)

Tacal
Ciopping latennity
Crop Production -
Wel Scusion LDV Rice

teat)

(1ai)
(vai)

(rai);

(rat)
(vai)
(rai)

(rai)!

{rat)

(l'.li),
(rui);

(rai)
{(rai)

()

ROV Rice (Ky)

[Ty (Ky)

Dry Scason LV Race (K
Hunes Boeaue. (Ky)

Coonmdout s (Ky)

Otihwer b/
Total Labour Kequitvment . an=days)
Geuss Yalue of Prodaction (m)
Productlion Contn,exc by Labour m
Hived Labour Costw (B)
Net Crep locowme, Tuside Project Avea (n)
Net Crop lacome ol UL Labaur Cont (m

Vugside Preject _Arca

Land Arcu (ral)

Crapped Arca (rai)
Net Coop Llovowe , buatside Projecl Avean (K)
Net Crop lovome, ionctJHIE Labour Cast, ()
Total New Crop Tacoae n)
Tokal Noet Giop lacome (hne L. Labour) n)
Net Parw locome Frowm LLvuhLut‘li/!"Lr;I\L'l'iua“/ (B)

othier Farm Cowt: 5/

Total Net Favw focome )]

. \ J/
Coust Recuvery -
(0&M Costs) .
(Capital Costs) BEST,NJAKABLE(SQP{

Neo Farw fncome

(3)

Nithuuc

D4-18

With
Lrroject Projuce
18,14 18.14
16.50 6.60
- 9.90
0.44 0,44
0.07 0.10
0.53 =
= 3-20
0.32 2,15
1.41 1.00
0.79 0.50
0.62 0.62
20.88 24,51
1.15 1,135
4,092 2,805
- 3,247
51 61
107 -
- 608
44 645
Y90 627
3706 471
13,734 30,229
1,965 8,028
. 016 L,al?
11,153 20,784
3,570 11,837
9.33 9.33
9.13 9.33
2518 2518
=83 =81
13,671 23,302
3,487 11,774
5,840 5,840
1,808 2,086
17,702 27,050
- 2,617
- (293)
- (2,324)
17,703 26,439




HUAL KUTILVY

AVILRAGE FARM BUDCET WLTH AND WITHOUT PROJECT

Tuside Frogect mred
Laad Arcah/
Criipped Arca
Wuel Scason LDV Kice
KDV Kice,
Kenal
Vuy,x'l.xé-lu:.
Uther
Dry Scuason LDV Rice
Moy, Bean:,
Groandaut s
Vepctablos/trart s
uther o
Upland Crop:n (Hanioc/Tiee:s)
Taotal
Cropping Iuten- vy

&/

Crop lroduction

Fe e mm o te - s mmeem e el ve mm emens ot masca

(rai)

(rati)
(vai)
(val)
(vati)
{rat)
{rai)
(rai)
(rai)
(rati)
(rai)
(yati)
(rai)

|
|

Wel Scasou LDV Rice (Ky)
KDV Rice (Kge)
Kenal (Kg) |
Dry Scason Lhv R (Kp) i
Hunye Beaas, (hp) o
Grouuduuat.. (Ky)
Uther _l?_/ .
Total Labour Reqguircmeat clman=diy ) !
Crouss Value of Prodaction (By !
Froduction Costsa,cxcl. Labou \B)
Hired Labour Co:wii )
Het Crop lucowme, bondde Project Arca (#) l
Nut Crop locome locl. B Labour Cost gy
Qutsilde Projece Arva ‘
Laud Aroa (rai)l
Croepped Aica (rai) ]
Nugs Coup locume,0ut - bde Proloco Arca (#) |
Nut Crop locaume o L baboar Coses (B) ;
}
Tetal Nl Crop Tucome (#) i
Tutal Neo GCrop lacome (el il Labour) (¥)
| e e vt /b e s |
Net Faroe tocome From Livestoch/Fishoerfes= (#) |
Other Farw Cosctd/ |
Tutal Neo baom ducome (B :
Costb Rux'uv"lyfj-/ !
(0&M Costs) BEST AVAILABLE GopY !
(Capital Costs) -
]
Nut larm Lin ome (%) i

D4-19

Withoue

Wich
CIroject Projuce
20.39 20.39
12.03 6.63
0 10.02
0.52 0.52
0.35 0.35
0.71 0.61
0.17 0
0 9.1
0.50 5.92
0.96 1.70Q
0.31 0.3}
3.20 2,22 .
18.75 37.58
0.92 1.84
2,891 2,607
0 4,910
59 59
49 Q
Q 1,761
200 1,776
25 25
230 639
13,457 44,417
2,721 11,394
630 4,146
10,106 28,877
5,606 18,169
1,27 1.27
1.10 1.10
6460 A4Q
3o 302
10,740 29,517
5,904 18,169
5,662 5,662
8,371 4,709
8,037 206,410
- 7,550
- (1,076)
- (6,474)
4,037 18,860



HUAL KALNG

AVERACE FARM BUDGET WITH AND WITHOUT PROJECT

b e —————— - — =

s e e e ey — -

D420

T T Withoue Witch
e e e b Prujece Project
[nside Project Area—
Land Area®’ caiy| 22,78 22,78
Crupped Arcu
Weet Scasun LDV Rice (ral) 17.77 g8.18
ROV Kice (rai) 0 12,27
Kenat . (ial) 0.14 0.la
Vu;;uLubJ‘u:x (rai) 0.01 0.10 .
Uther 9 (vai) 0.05 0.03 o
Dry Scuasoun LDV Rice (vai) - =
Muilg Beans (rai) 0 1.32
Geouundiut s {rai) 1.49 5.98
Vepctables/ture (vui) .19 0.35
QLhr gl (rai) = =
Uplund Croups (Mauivc/Troes) (rai) 1.41 1.41
Tut.asl (rai) 21.06 35.80
Crupping lutcusany 0.92 1.37
Crop Produciioun -
Wet Svacou LDV Kice {(Kp) 4,223 2,909
’ RLY Rice (Kg) 0 5,571
Ketial (Kg) 34 38
Dry Scuson LIV Kice (Ky) - -
Mung boans (Ky) : 0 1,39}
Crounduuts (Kg) 110 1,794
Total Labour Keyuirewent (wan=days) 247 003 .
Gross Value ol Production ‘ (8) 12,335 41,010
Productlon Costs,vacl. Labuut (g 1,048 10,675
Hited Labour Cosls (B) . 364 3,404
Neb Crop lucuwme,lunide Project A () 10.943 20,931
Net Ceop lucowe iucl. Hil. Labour Go st (4) ! 5,949 16,763
OQuiside Pruject Al v
Laad Arca (rat) 2.11 2.11
Cropped Arcu (rai)! 1.45 1.45
Net Ceop Lucowme,0utside Frojoect aiwea 8 | 1,827 1,827 ’ |
Net Crop lucuwe, siw Lol Labuur Gond s (8) 1,403 L,463 |
Toziul Net Urop loncowc () i 12,770 28,758 1
Total Neco Crup Lucume (inel. il laboar) (8) : 7,392 18,228 i
|
New Fafw lucoie Frow Livestook/lisherica g/ (A) E 7,910 7,910 |
Other Farwm Custz 2 ! 9,948 10,621
Totaul et Farw lavowce (n) i 10,732 26,247
Cust Rcuuv:ry_&/ . i - Lf’%gg
ggggiggitggsts) BEST AVAILABLE COPY ! - %2:9373
Net Farw Incume (8) 10,732 22,091




HUAL LAM CHAMAUK

Averape Farm Budpoet with and withoue

® - e wamsmmae - .-

‘
- I A T wAme v - -

. e ey
Lzt lrogecl Areas

Lt Arua!‘/ (ratd)
Croppued A
Wet Seanon LDV Rijce (rai)
KOV Rive (vat)
R trad (vad)
Verviablun (rati)
Ul (_) (iai)
Dry Scanau 1DV Rice Crad)
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Loy Be e, )
Crutnduual sy Up)

Total Labuar Regquisoment

Grusy Valus ol

{man=day )
Produc L ion (")

Preduction Contw,vxel. Labuar ) (W)
Hired Labour Cooce, ()
Net Crop Incowe, fuside Project Arca ($)
Net Crop Jocowme wacl . Hil. tabour Cust (K)

QuES L Progart Arey
Land Area (ran)
Crupped Arca (rai)
Net Crop Llocome oot bde Project Avea (B)
Nut Crop luacome, iect HE L Labouwr oty (K)
Toutal NeC crop bad e (®)
Tatul Neo Urop tnvcvwe (e b U Laboar) . 8)
Nee Farm Lacean From I.lVL'.‘;LH(f\'\/l".‘a“\.‘rivhéf] (%)
Othier Farm Cone @4
Totul Nev tacm Hucome (1)
Cust Recuvs ty - l
(O&M Coscs)
(Capital Costs)
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Net Farm lovoow: . (")
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Project

) Q]Ehouc With
rrujece Projrzce
26,99 26.99
18.28 7.98
- 11.96
0.31 0.21
0.02 0.10
l.14 -
2,65 -
0.19 0.25
0.0Q9 0,09
6.80 6.64
25.41 27.33
0.94 1.01
6,727 4,349
- 8,228
11 14
| 29 -
107 -
1}
424 465
26,048 43,257
2,611 7,745
2,090 3,285
21,347 32,227
13,910 25,177
20.57 20,57
15,11 15,11
6,902 6,902
l 3,732 3,732
!
| 28,249 39,129
6,284 6,284
4,911 5,183
29,022 40,230
- 3,463
- (741)
- (2,722)
29,622 36,767
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frr all ma-3z

aspec<s of irrigaticn infragstructure frem prime water scurce
t¢ the gplan<’s roctzone could b.,rea g Ly 10=20% tre czstvs
(irn present dolilar terms) which che qﬂv=¢ﬁme“- has commotted
itself vtz in the main facil Lt;ﬁs lis<ced arzzve, Unreczversad
RTG capi+tal investment fcxr irrigaticn in eXcaze cf Se00 =c=al
per regtare zr $5,0C0 per averaqe NO“t gastern Lrrigazed Ifarm
may represent an excessive windfall €z a gharply=-lL.mitzd,
fortuitously-situazed group zf fa:mers, Ecer thaugh ~hey may
be.

Ir. USAZID's visw, the considerazkls kzrmefit z2risirg freom
farmers' perzeptione of relliable watsr dellvery -“uestifies an
RTG pclicy shife which would inciuds zorswrucsize of sub-
lacera’sz Zrn =hes RID prsgram which herstcfzre nave Ln sark
systems kezn lLefs 2z the farmers to zomplats., Complet.cn
by RID of a primary/secendary/tartiary waterszuzze system
built acsecrding =z s2und snginesring desigrn reprazente &
modest additional zaplital cosgt to the bzsic primary ‘eecondary
system unjartaken L RID medium=-to-sma.l <arks, and steaid
2L propszly cpsrzzted and maintainad azssure rellazZlsz dslivery
oL irrigatizn water = 15-45 hectare zliczks, L.e, s.rgs &2
if nct actually at the edge of each farmer'’s field:, Azzcrdinzly,
the AID ican will support subliateral ccocnstruzticn as gsr= St
the RID~-finanzed infrastructure.

As L=z usuzlly aprrzpriacze w*t &L lrTriyatiin irizzstruc-
ture f£zcilities develcped for private .farmew Tanmssis, gime
if ncw all zf cha development costs should e rezocte-=d4 from
the princ.pal benaflclaries, At the rery Least; USAID Zel._evres,
cperaticn: ard maintzrnancse (Q&M; ccsts =f +the Lrrigztirts ~= and
especia’ly the dcwnzzraam. near=-farm retwsrzk == sr=:" 9 k=
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resovered from the users. In the case sf shose Llrrigation
fazilities which constitute the finral Leys z£f <he distribu-
ticn ays:tem, specifically the on-farm (quaternary! ditches

and field-level land consolidaticn anrd develcpment, an
additional capital cost recovery from the farmers would appear
to be appropriate. The question is what ccst recovery
technique is practical, fair, and effective. Several
approaches would appear to be avallable, with built-in pros
and cons:

-- water user charges. Based upcn a prc rata calcula-
ticn of the total stored/delivered Lrrigaticn water expressed
by some standard unit of measure (such ag m3 or acre/feet)
estimated to be avallable ocver the useful life c¢f the project
investment, farmers are charged by the geverrment for the
on=farm capital investments which the government wculd have
initcially financed and implemented cn their behalf. This
ccst recovery approach has the majcr related advantage of
enccocuraging water conservation practices cn the part of the
farmer. A water user charge on a unit kasls roughly equates
the farmer's fair share of capital ccst recovery for the
system as a whole, since the larger the area serviced the
larger the amount of watexr used. The stralght water user
charge approach does not precisely reccver from individual
farmers the unique and variable ccsts of detailed, dcwnstream
systems (i.e. sublaterals, farm ditches, and land leveling)
which each individual farmer faces. There will be scme intra-
command area subsidy of hard-=-to-irrigate farms by easy-to-
irrigate farms, although the non=-ccntiguous nature cf
individually owned farm plots ccmmen in Thai iZrrigation systems
mitigates this inequity ts some extent. The most equitable
arrangement for sharing cf downstream irricgaticn system costs
is the individual farmer investment methzd, which follows.

== individual farmer investment., Under this approach,
now commonly in use in Northeast tank systems, the farmer
takes financial responsibility fcr the necessary capital
investment invelved in ditching belcw the lateral or sub-
lateral level and land developmen% {(levelling, bunding, etc.).
For the propesed Project, the mest practicai variant would be
for the farmer to receive gratis technical assistance from
MOAC and medium-to-long term capltal loans (perhaps including
a werking capital component) frcm BAAC. The farmer would
then pay the cost of capital imprcvements unique to his own
fields' irrigation requirements,; with the goverrment essen-
tially picking up financial respecnsibility for the sublateral-
and-above ccmmon capital infrastructure. The apprcach also
permits the greatest flexibility tz the farmer in use of
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his, her cwn lakor «n lieu of korrcwing, and .r that sense
fcsters greatar loca. berneficlary particircaticn in the
inscial capital investment and perhaps a mere sclid sense
of owrership and respcnaibility,

== land betterment charges. A further wvariant of the
individual farmer investment method might invelve MCAC under-
taking the cn=-farm dicching and levelling work under a master
constructicn centracti(s; or with its cwn forces throughcut
the command aree s» eubarea, and tren &s2gigning each farmey
his prc zraza share ¢f the Lnvestment ccsts ¢n a per hectare
tasis. This might almcst be considered 2 euphemism for water
charges,; without however, he advantage of stimulating the
farmers' interest in water conservation., As was done in the
IBRD-gsuppcrtad Chas Phya Basin preciects, cecsgtsg cculd be
amortized sver a isnger perizd at auba;d;zed cr ungubsidized
(market clearirg) interest rates, It might be prudent for
the government to establish a grace pericd sn interest
payment,/principal respayment until farmers have had several
seascns' axperience with the expanded and rehabilitated system,
but with clear prior agreement to repay. One practical
implemsntation prchlem under this apprcach is that not all
farmers in cthe command area of subarea may agree to compre-
hensive develcpment under a mastsr constructlcen ccntract,
which cculd greatly ccmplicate, inter a.ia, laysut efficiency
arnd drainage prcblilems., To the extent that =he Prcject under-
takes capital investment in the tertiary and below ceocnveyance
system, this will be a prcklem, and must be censidered in
arriving at the optimum .nvestmen:z and ZCst reccvery program.

AlL zf <che akzve apprcaches t©o Lrnvestment Bsst recovery
have met with a greatex ur ~eszer degrees of resistance in
Thailand previcusly. At the present time, capital cost
recovery cutside cf zfficially-designated iarnd ccnseielation
are as .s not pecssibie due tz ;tatatgry and/cr policy restric-
ticn. Nonezheless, the Project strategy sheuld cffer zs an

ticn cpen =2 “-e RTG the vppcrt nizy t2 develcp at least
one ﬁecvvery methsd which beca,,ures mzet if nct all the
government ' § investment in "on-farm" devziopment
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Equipment Costs

Vehicle Costs

Service Center Buildings
Consultants e

Total Costs per Site

Software Components



Equipment Costs (SUS)

14

15

14

LC

Sugveying sets @€ 2,000 each
Soil test sets @ 750 each
Hand=held power augera @ 1,000 each
Bull horns @ 200 each
Cameras @ 100 each

Hand levels @ 100 each
Drafting sets @ 250 each
Calculators @ 100 each

25 m. tape measures @ 75 each
Overhead pro,ector @ 400
Slide projectors @ 300

Loud speaker sets @ 500

Typewriters @ 500

Vehicles

(Local Cost)

Equipment $48,100
Motorcycles 26,600

ANNEX E-=l

$ 18,000
6,750
gyooo 
1,400
1,400
1,500

750

2,800
2,300
3,500
7,009
§ 48,100
86,600

$134,700
e 7
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Vehicle V&M Costa ($SUS)

ANNEX E-=2

Year
! Tank ey | 1 )72 3 4 5 6 Total
1 PM o0 1,400 | 4,200 4,200 |4,200 | 4,200 4,200
LA Ut (2) 474 11,900 | 1,900 | 1,900 1,900
SS vt (2) 474 {1,900 {1,900 1,900 | 1,900
TS oaM (1) 1,144
Soil Survey 0&M (1) 1,144
Construct Supv.
O&M (2) Y43y 944
2SS Ol 474 11,900 |1,900 | 1,900 | 1,900
EA OaN 474 (1,990 11,900 1,900 1,900
TS OaM 1, L44
SS OLM 1,144
CS O&M 948 948
3 S8 OuM 474 11,900 11,900 | 1,900 {1,900
LA O&M 474 11,900 11,900 {1,900 1,900
TS 0&M 1, 44
SS 0aM 1, L44
CS wai 945 948
4 SS osit 476 11,900 {1,900 ¢ 1,900
EA O&M 474 11,900} 1,900 1,900
TS QaM 1,144
SS 0&M 1,144
CS O&M 543 943
5 S5 OaM 474 11,900 1,900 1,900
EA O&M 474 11,900 | 1,900 1,900
TS 0&M 1,144
SS 0&M 1,144
CS Qa4 948 948
6 £S5 0uM 474 11,900, 1,900
£A Oui 474 71,900 1,900
TS 0O&M 1,144
SS O&M 1,144
CS OuM 948 | . 948
7 SS 0&M 474 1 1,900} 1,900
EA O&M 474 71,9001} 1,900
TS O&M 1,144
CS 0& ! 1,144
CS 0&M | 948 948
TOTAL 135,902
Co-Proj. Mgrs. = 2 pick-ups @ 6,000 12,000
SMS's = 8 motorcycles @ 700 5,600
SE's = 8 motorcycles @ 700 5,600
Total Vehicles: [xtension Agents - 1& motorcycles @ 700 9,800
Topo Survey - 2 jeeps @ 12,000 24,000
Soil Survey - 2 jeeps ¢ 12,000 24,000
Construction Superv. - 8 motorcycles @ 700 _.95,600

———

[Ny

586,600
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SLUVICE CENTER BUILDINGS AND EQUIPMENT -« DESCRIPTION AND CQSTS

TANK L (Cunsultunct Head Quarters):
1. Building: A single story, concrece bluck and wooden
building with corvuyated asbestos sheet roof, concrate
slab floor on ground; 8m x lém, consisting of three
individual offices, one group office, and a meeting
rovm; cluctrical wiring wnd plumbiuy; separate lLatrine.
(See drawing) Costc B153,50C
2. Equlipwent/bFurnishings:
Amouat Unit Cosc(y#) Cost (M)
Speclal Desk & Chair ] 2,500 20,000
Regular Desk & Chain & 1,500 6,000
Typing Desk & Chalicr 2 1,006 2,000
Storage Cubinet, stecl 2 1,000 2,000
4 Drawer File, stecl 4 1,000 4,000
16" Eleceric Fan 8 1,250 10,000
Mezeting Ruom Chair 50 60 3,000
Meeting Room Tuble 1 7,0G0 7,000
54,000
Total Cost A207,000
TANKS 2 chrough 7:
1. Building: a siugle stury, concrece block and wooden
building with currugated asbestus sheet roof, concrete
slab fluor ovn yruuad; 6w x 12m consisting of one group
office and 4 meeCinyg room; electrical wiring aad plumbing;
separate latrine. (Sce drawing) Cosc BL13,300
2. Equipment/Furnishings:
Amount Unit Cuse(3) Cost (B)
Kegular Desk & Chuair 4 1,500 6,000
Sturage Cabinet, stuel 1 1,000 1,000
4 Vrawer File, stuel 2 1,000 2,000
16" Electric Fan 3 1,250 3,750
Meccing Ruom chair 30 6Q 3,000
Meecing Room Table 1 7,000 7,000
3,750
Toeal Cost #136,250

DEST AVAILABLE COPY

or 87,6753

or $10,350

or $6,810
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Cost Breakdowns for Consultants

Table A. Furuiqn'ConsultJQLi
b mos 9 _mos
AID
Salary ($150 day) $19,500 $29,250
Post Diff. (10%) 1,950 2,925
Travel Trans® 11,800 11,800
Medical/Ins. 300 300
Workmen's Comp (12%) 2, 340 3,510
Materials 150 200
Total $30L,000 $47,985
RTG
Local Travel
- per diem (B600x10d/mo) ¥ 2,000 4 54,000
- transport 12,000 18,000
Quarters Allowance
- temporary (Be600 x 15 days) (short o
term B1l,460/day) 262,800 384,300 .
Regular Quarter Allowance $9460Q/yr =
Bl5,800/mo
= regular (84,000/mo.) - 94,800
Secretary (B3,000/me,) 15,000 27,000
Transportation to Office 0,000 9,000
Misc. 5,000 5,000
Total ¥ .39,u00 K522, 100
volu, w0 5 29,008
Total Cost $ 52,990 $ 77,590
*jincludes 3 dependents when period over 3 months
Employee, wife & 2 children (' over 12 d.l under) = 3.5 persons.

Education allowance 32,250 + $2,050 = 3$4,900 ur Buy,000 + Lab. Fee

Transportation ¥8,800 = $102,700 ror 2 children/year.

ANNEX E-4

l vre
axrelioraea

$39,000
3,900
5,000
11..00
300
4,040

250

$64,930

4 96,000

24,000

384, 300

5,020
BG99 ,600
$ 34,940

$ 99,310
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K300 +



AID
Salaxy
Materials
Total
RTG

Quarters Allowance
Local Travel
Secratary

Transportation to
Office

Recruitment,
Insurance, Misc.

Total

Total Cost Baht

uss

Table B, Thai Consultants.

3 mos

45,000

2,000

47,000

13,000

8,500.

9,000

3,000

ANNEX

E=4b

6_Inog 9 mos 1l vyx
90,000 135,000 180,000
3,000 4,020 5,000
93,000 139,000 185,000
25,000 37,000 49,000
17,000 25,500 34,000
18,000 27,000 36,000
6,000 9,000 12,000
9,000 1u,000 11,000
75,000 108,500 142,000
168,000 247,500 ' 327,000
8,400 12,375 16,350

Tables a and b provide cost estimates for the first yeur of the project.

Years 2-5 should be inflated by a minimum of 10% annually.



Subtotal to subtract
from AID cousultanmt

E=d4¢
- saﬁsulééac Cost to be Pald by DTEC (SUS)
Year
1 2 3 4 5 Total
Yfg glc 7- 3:6-5 693 5cl ) Zo 7 - 2503’
X Bousding (7,000/yz),
In-counery travel
(1,000/yr) and in=
country par diem
(5,000/yx) = '
total 13,000/yr. = 35,100 (110,500 ] 81,900 | 66,300 | 35,100 ] 328,900
e inflation 10%/yr

(08t3, 38,610 ) 133,700 1 108,930 | 96,800 | 56,500 | 434,540
339/mo (3 driver's salafies}, ,
each LJ&M for 2 pickups 3,050 | 132,200} 12,200 }12,200}12,200| 51,850
w/infl 1,100 4,840 5,320 | 5,840 | 6,440} 23,540
ngégg 2 gsecretary's salaries 1,000 4,000 4,000 | 4,000 ¢ 2,000 15,000
Subtotal 4,050 | 16,200 16,200 | 16,200 {14,200

X Inflacion 10%/ye.

ST

Subtotal N 4,685 l2:600 4%2é9504=£%%g?24

Total I 526,650
U.§. Thai Téﬁal

Man months 127 177 304

Man Years 14.8 25.3

éalaries 1,273,000 368,691
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PROJECT COSTS (1,000 $ US) - Aall Sites
Huai Talat Huai Chorakhe Mz Phuttha Utthayan | Hual Aeng &iual Khi Lek Hual Kaeng Lam Chanual TYEAL
Ttem RTG | AIp RIG AID RTG RID RT¢ | AID | RTG RID | ®TG AID RTG AID ’TG ADo

Embankments 265.3 147.9 50.9 Q Q [4] 1] 464.1
Mein Canals

Lining 481. 1 147.5 265.9 218.8 185.0 72.4 209.7 1,587.4
suucwmu/nmlnagé’ 12.5 14.8 15.3 9.2 20.2 18.3 7.8 88.4
Lateral Canals

Lining 48.¢ ¢ 22.3 152.8 122.6 £318.3 13.4 § 474.4
Structuras 5.9] ] 0 6.6 7.6 10.8 o 30.9
Access Roads 206.@E 116.5 95.6 179.6 12..7 233.1 126.6 1,082.5
Sub-lateral canals 27.9 15.8 21.9 36.7 24.4 49.6 9.8 kes.12
Land Preparation 347.2 173.8 413 470.2 544.2 695.3 380.9 3,027.7
Service Centars a.% 8.5 8.5 13.5 8.5 8.5 8.5 64.5
Maintenance 56.4 3.0 $9.2 84.9 10%.0 161.6 64.7 562.6
RTG Staff Salarles 22.9 22.9 24.9 28.6 6.9 25.9 24.9 178.0
RTG Staif Per Diem 7.6 7.6 7.7 9.7 7.8 7.8 7.7 55.9
Vehicles/Equiprent 15.2 19.2 19.2 19.2 1%.2 19.2 19.2 134 4
Vehicle 0 & M 12.@ 12.8 16.6 33.5 20.4 20.4 16.6 139.1

Subtotal 1,098.9] 423.2 1484.4 | 237.5 534.1 489.2 687.3 §589.8 [567.9 | 624.5) 648.4§ 800.0 | 447.1 | 442.7 4,468.3 [3,607.7

Contingency (158} 164.8f 63.5 § 72.6 35.6 80.1 73.3 163.1 | 8a.5 | B85.2 93.7 87.3] 120.1 67.0 §6.4 670.1 541.1
Intlation(l0%yr) 755.9) 273.8 [331.1 | 145.7 288.9 249.1 204.% (160.6 §239.8 | 239.6! 273.8) 209.0 | 241.8 | 224.3 2,335.7 {1,602.1
TOTAL 2,012.6) 760.5 {888.1 | 218.8 203.1 e1L.6 $95.0 |838.9 1892.9 | 957.8}1,0L15.5 1,229.9 | 755.9 | 733.4 7,474.1 §5,750.0




Software Components

Annex E-6

St
Quanti.ty DTEC AID

Techni.-al Assistance Approximately 27 man-years

of technical assistance. $540,000 $2,220,000
Market Supporc Farmer trips

transport of goods, etc. 50,000
Demerstrations Seeds fertilizers

Pesticide for demonstration

plots (3 per year per site) 10,000
Crop Insurance Insurance of up to 507 of

market value of farmers

crops on demonstration

basis. 200,000
Evaluation Two evaluations 100,000
Farmer observation Two trips per site 40,000
travel to successful
systems.
Research and work- Operatiomal =-esearch and
shop 2 workshops per site. 10,000 90,000
Contingency 50,000

Total $550,000 $2,760,000




Annex

Thailand - Small Scale Irrigation Project Certification

Pursuant to Section 6ll(e) of the Foreign Assistance

I, Thomas R. Blacka, acting principal officer of the
Agency for international Develoupment in Thailand, having
taken into account amona other things the maintenance and
utilization of projects in “hailand previously financed
or assisted by the U.S. and the commitment of the Royal
Thai Government to carry out an effective Small Scale
Irrigation program, do hereby certify that in my judgment
“hailand has the financial and human resources cavability
to implement, maintain, and utilize effectivély the subject
Small Scal. .rrigation Project.

Date: %752\ ;,@;, //9/?2 E

Acting Director
USAID/Thailand



. ANNEX G

PROJECT CHECKLIST

&, General Criteria for Project

1
bo

FY 79 App. Act Unnumbeted; FAA

Sec. 653 (b); Sec. 634A.

{a) Describe how Commitctees on
Appropriations of Senate and
House have been or will be noti-
fied concerniag the project;

(b) is agsistance within (Opera-
tional Year Budget) country or
international organization alle-~
cation reported to Congress (or
not more thean §1 million over
that figure)?

FAA Sec, 6l1(a)(l). Prior to

obligation in excess of
$100,000, will there be (a)
engineering, financial, and
other plans necessary to carxy
out the assistance and (b) a
reasonably firm estimate of
the cost to the U.S, of the
aggigtance?

FAA Sec., 611(a)(2). If fur

ther legislative action is
required within recipilent
country, what is basia for
reasonablae expectatiom that
such action will be completed
in time to permit ordarly ac-
comp lishment of purpose of
the asgsistance?

FAA Sec, 6l1(b); FY 79 App.

Act Sec. 101, 1If for water

or water-related land resource
construcction, has project meg
the standards and criteria as
per the Principles and Standardsa
for Planning Water and Related
Land Resources dated October 25,
19737

(a) The project was not included in

in AID's FY 1980 Congressiomal Pre-
sentation. A motification of the pro-
ject will accordingly be forwarded

to Cougress and the required waiting
period observed prior to obligating
fupds for the project; (b) Proposed
loan assistance is within OYB, but
additional funding will be sought for
the grant componest.

Agreed planms and cost estcimates
are lncorporzated imto tha
Project Paper.

No further legislation 13 required.

All appropriace standards and
critsria have been mst.



FAA Sec. 6ll(e). 1If project

is capital assistance (e.g.,
construction), and all U.S,
asgistance for 1t will exceed
$1 million, has Mission

Director certified and Regional

Asglstant Administrator takea
into consideration the coum-
try's capability effectively
to maintain and utilize the
project?

FAA Sec. 209. 1Is project

susceptible of execution as

part of regiomal or multilateral
project? If so why is project

not so executed? Information
and conclusion whether asailg-
tance will enccurage reglonal
development programs.

FAA Sec. 601(a). Infnrmation

and conclusions whether project

will encourage efforts of the
country to: (a) increase the
flow of international trade;
(b) foster private initiative

and competition; () encourage
develojment and use of coopera

tives, credit unions, and
savings and loan associatilons;
(d) discourage monopolistic
practices; (e) improve techni
cal efficiency of industry,
agriculture and commerce; and
(f) strengthen free labor
unicns,

FAA Sec. 601(b), Information

and conclusion on how project
will encourage U.S. private
trade and investment abroad

and encourage private U.S. parti
cipation in foreign assistance
programs (including use of pri

vate trade channels and the

services of U.S., private enter

prise).

ANNEX G-2

Director's certified stacement is
imcorporacted in the Project Paper.

No.

No significant effect expected.

The Project is not designed to have
any significant effect on any of
these Lltems,



ANNEX (=3

9. TAA Sec. 612(b); Sec. 636(h). The Reyal Thai Goveramant comtribution
Describe steps talken to assure to this Project will execeed 25%.
that, to the maximum extent There are mo US owoned local curreaciles
possible, the country is com available for this Project.

tributing local currencies to
meet the cost of contractual
and other services, and foreign
currencles owned by the U,S.
are utilized to meet the cose
of contractual and other
services.

10. FAA Sec, 612(d). Does thsz No
U.S. own excess foreign cuvr-
rency of the country and, 1f
so, what arrangements have
besn made for its release?

11, FAA Sec. 60l(e). Will the Yea
project utllize competitive
selection procedures for the
awvarding of contracts, except
where applicable procurement
rules allow otherwiga?

12. FY 79 App. Act Sec, 608. 1If N/A

& assistance 1s for the pro
duction of any commodity for
export, is the commodlty like
ly to be in surplus on world
markets at the time the regult
ing productive capacity becomes
operative, and is such assis
tance likely to cause subsgtan
tial injury to U.S. producers
of the same, similar, or com
peting commoditcy?

B. Funding Criteria for Project

l. Development Assistance
Project Criteria

a. FAA Sec. 102(b); 111; 113;
28la, Extent to which
activity will (a) effec-
tively involve the poor in




davelopment, by extending
accesg to economy at local
level, increasing labor-
intensive production and
the use of appropriate
technology, spreading in-
vestment out from citles
to small towns and rurxal
areas, and insuring wide
participation of the poor
in the benefits of develop-
ment on a sustained basis,
using the appropriace U.S.
institutions; (b) help
develop cooperatives, es-
pecially by technical ag-
gistance, to assist rural
and urban poor to help them-
selves toward better life,
and otherwise encourage de~
mocratic private and local
governmental institutions;
(c) support the self-help
efforts of developing coun-
tries; (d) promote the
participation of women 1in
the national economies of
developing countries and
the improvement of women's
status; and (e) utilize
and encourage reglonal co=-
operation by developing coun—=
triesg?

FAA Sec. 103, 103a, 104,

105, 106, 107. 1Is assis-

tance being made available:
(include only applicable
paragraph which corresponds
to source of funds used. If
more than one fund source ig
used for project, include
relevant paragraph for each
fund source.)

ANNEX G-4

Project 1is designed to increase income
of poor rural people in Northeast
Thailand through improved use of
avallable water resources. Approprilate
technology will be used tq established
benefits. Benefits from the improved.
irrigation systems will be forthcoming
on a sustained basis once established.



(1) (103) for agriculture,
rural development or
autrition; 1f so, extent
to which activiey is
specifically designed to
inevease productlvity
and income of rural poox;
(1034) if for agvicultural
regesrch, is full acecount
taken of needs of small
farmers;

(2) (104) for population
planning under sec.
104(b) or health under
sec, 104(c);: 1f s0, ex
teat to which acgdviey
emphasizes low=cost,
integrated delivesry
systems for healcth,
pucrition and family
planning for the poor
est people, with parti
cular attention to the
needs of mothers and
young children, using
paramedical and auxil
lary medical personpel,
clinics and health posts,
commercial distribution
systems and other modes
of community research.

(3) (105) for education, public

administration, or human
resources development; 1f
so, extant to which acti-
vity strengthens nonformal
education, makes formal
educacion more relevant,
especially for rural
families and urban poor,
or strengthens management
capabiliey of institutions
enabling the poor to parti-
cipate in development;

ANNEX G=5

The Project purpose Ls to increase the
incomz of the gmall fammasrs in
Merthesst Thailand.




ANNEX G-6

(4) (L06) for technical as-
gsistance, energy, research,
reconstruction, and
selected development pro-
blems; 1f so, extent
activity i1s:

(1) techmical coopera-
tion and development,
especially wich U.S.
private and voluntary,
or regional and ilater-
national development,
organizations;

(11) to help alleviate
energy problem;

(1ii) research into, aund
evaluation of, economic
development processes

. and techniques;

(1lv) reconstruction after
natural or manmade
disaster;

(v) for special develop-
ment problem, and to
enable proper utilization
of earlier U.S. infra-
structure, etc., assls-
tance;

(vi) for programs of urban
development, especilally
snall labor-intenaive
enterprises, marketing
systems, and f£inancial or
other ilnstitutions to

help urban poor partici-
pate in economlc and
social development.



(107) Is appropriace effore
placed on use of appropriate
technology?

FAA Sec, 110(a), Will the

recipient country provide at
least 257 of the costs of the
program, project, or activigy
with respect to which the as
aiscance is to be furnished

(or has the latter cost-sharing

requirement been waived for
a '"relatively least-developed”
country)?

FAA Sec. 110(b). Will grant
capital assistance be dis=-
bursed for project over more
than 3 years? 1If so, has
justification satisfactory

to Congress been made, and
efforts for other fimancing,
or 18 the recipient country
"relagively least developed"?

FAA Sec, 281l(b). Describe
extent to which program
recognizes the particular
needs, desires, and capa-
cicles of the people of

the country; utilizes =zhe
country's intellectual
resources to encourage
institutional development;
and supports civil educa-
tion and training im skills
required for effective parti-
cipation in governmental and
political processes essential
to self-government.

FAA Sec. 122(b). Does the
activicy give reasonable
promise of contributing to
the development of economic
resources, or to the increage
or productive capacitiles and

self-sustaining economic Growth?

ANNEX G=7

N/A

Yes,

No grant fund will be used for

- the capital project portion

of this Project.

Project will satlafy peoples' felt needs

for better access to water for inryiga-
tion, Local Water User Associations
will play an actlve rele i manageauant

*of the Project.

Yes, these are major objectives.



Development Assistance Project

Criteria (Loans ouly)

a. FAA Sec. 122(b). Inforamtion
and conclusion on capacity of
the country to repay the leoan,
including reasonableness of
repayment prospecis.

b. FAA Sec. 620(d). If assis-
tance 13 for any productive
enterprise which will com=
pete in the U.S. with U.S.
enterprise, 1s there an
agreement by the reciplent
COUREry CO prevent exXport to
the U.S. of more than 207 of
the enterprise's amnual pro-
ductien during the life of
the loan?

Proiect Criteria Solely for

Economic Support Fund

a. FAA Sec. 531(a). W4ill this
assistance support promote
economic or political stabi-
lity? To the extent possi-
ble, does it reflect the
policy directions of section
102?

b. FAA Sec. 533. Will assistance
under this Chapter be uged
for milicary, or paramilicary
activities?

AMNEX G-=§

There 1g 2 reasgomzble expeactaclon
that the loan portlom of the
Project will be promptly repaid.

N/A

N/A

N/A



Annex H

PROJECT AUTHORIZATTION

Name of Country: Thailand - Name of Project: Northeastc Small
Scale Irzigation

Number of Troject: 493-0312

1. Pursuant te Sectiom 103 of the Fovelgn Assistance Act of 1961, as
amended, I hereby authorize the Northeast Small Scale Irtigation Project
for Thailand involving planned obligations of not to exceed $5,800,070

in loan funds and $2,800,000 in grant funds over a six year period f.om
date of auchorizationm, subject to the availability of funds in accordance
with the A.I1.D. 0YB/allotment process, to help in fipancing foreign
exchange and local curremcy costs for the project.

2. The project will establish a replicable approach and institucional
capabilities for increasing agricultiral incomes for small farmers within
command areas of existing vank irrigation systems in Northeast Thailland.

3. The Project Agreewsnt which may be negotiated and executed by the
officer to whom such authority is delegated in accorvdance with A.I.D.
regulacions and Delegations of Authority shall be subject to the following
essential terms and covenants and major conditions, togethaer with such
other terms and conditions as A.I.D. may deem appropriate.

4. a. Incterest Rate and Terms of Repayment

The Cooperating Country shall repay the Loan to A.I.D. in U.S.
dollars within forty (40) years from the date of first disbursement of
the Loan, including a grace period of not to exceed ten (10) years.
The Cooperating Country shall pay to A.L.D. in U.S. Dollars interest from
the Date of first disbursement of the Loan at the race of (a) two percent
(2%) per annum during the first ten (10) years, ard (b) three percent
(3%) per annum chereafter, on the outstanding disbursed balance of the
Loan and on any due and unpaid interest accrued chereom.

b. Source and Origin cf Goods and Services

Goods and services, except for ocean shipping, financed by A.1.D.
under the projecet shall have their source and origin in the Cooperating
Country, in the United States and in countries included inm A.I.D.
Geograpnlc Code 941 except as A.L.D. may otherwise agree in writing.
Ocean snipping financed by A.I.D. under the project shall, except as
A.I.D. may orherwise agree in writing, be financed only on flag vessels
of the United States or the Cooperating Councry.



ANNEX H-2

¢, Iniclal Conditioas Preceduent tu Disbursement
for the Grant und the Loun

(1) Escablishment of ' Prujwet Coordination Committee, Proviacial
Oprractions Committees, and firvst slte teawm designaced,

(2) Project Munuger Appuinted.
d. The following wuivers tu A.Ll.J. regulations are hereby approved:
(1) Propriecary Procurement fur 7 American Motors Jeep Vehicles.

(2) Seccion 636(1) of the FAA of L1961l Eor 48 locally manufaccured
small (less than 125 cc) motorcycles.

(3) Secﬁien,éSl(i) of rhe FAA of 1961 for 2 locally assembled righe
hand drive pilck=-up trucks.

Signuture:

Tirlae:

Date:




