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Abbreviations and Acronyms 

Asian Development Bank 
Asian Institute of Technology 
Office of Accelerated Rural Development (MOl) 
Bank for Agricult~re and Agricultural Ccoperatives 
Bureau of the Budget 
Board of Investment 
Community Development Department (MOl) 
Country Development Strategy Statement (AID) 
Ceutral Land Consolidation Office (MOAC) 
Condition Precedent (AID) 
Civil Service Commission 
Department of Land Development (HOAC) 
Department of Agriculture (HOAC) 
Departmer.t of Agricultural Extension (HOAC) 
Department of Cooperative Promotion (HOAC) 
Department of Fisheries (HOAC) 
Department of Local Administration U1OI) 
Department of Technical and Economic Cooperation 
(Prime Minister Office) 
Farmer Association 
Housenold 

i 

International Bank for Reconstruction and Development 
Long Maturity Variety Rice 
Han (person) days 
Ministry of Agriculture and Cooperatives 
Ministry of Finance 
Hinistry of Interior 
North~ast Regional Office of Agriculture/Ag Dev Center (Tha Phra) 
National Economic and Social Development Board 
National Institute of Development Administration 
Office of Agricultural Economics (MOAC) 
Public Welfare Department (MOl) 
Recommended Variety Rice 
Royal Irrigation Department (~OAC) 

RID Site Engineer 
Subject ~1atter Specialists 
United States Agency ~or International Development 
Water Users Association 

Other farm income = Income from livestock/fish/poultry, rental of 
equipment and land. 

Other farm cost Equipmt;;,;r:: depreciation, interest un \.;urking 
capit~l, ~xplicit and imputed. 



Changwat 
Amphoe 
Tambol 
Mu Ban 
Nai Amphoe 
Kamnan 
Puyaiban 
Kaset Amphoe 
Kas~t Tambol 
Pattanakorn 
Rai 

Thai Language Terms 

Province 
District 
Sub-district (Community) 
Villages 
Chief District Officer 
Elected Chief of Sub-di3trict 
Elected Chief of Village 
DiHtrict Agri. Ext. Offi~er 

Tambol Agri. Ext. Agent 
Community Development Workers 

ii 

0.16 hectares (or 1 hectare = 6.25 rail 
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• Project Tank Locations 

TANK PROVINCE 
~---~-

Huai Ta1at Buri Ram 

Huai Chorakhe Mak Buri Rarl 

Phuttha Utthayan Ubon 

Huai Aeng Rei Et 

Huai Khilek Nakhon Phanom 

Huai Kaeng Kalasin 

iii 

Lam Chamuak Nakhon Ratchasima 

1< Tanks IU I 4 I and 10 (Lam Phok, Huai Keaw and Sub Pradoo) 
were eliminated for technical and economic return 
considerations. 
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SMALL SCALE IRRIGATION PROJECT KEY STATISTICS 

I Average Average .!I Average 
Present Irrigated

2
/ 

Expected Irriaated Area 
Number I Household Net Cropping End uf Project 

Tank Ii. Location of Farm Land Household Intensity 
Area (Hectares) -

(Hectares) 
(Province, Households I Holding Farm Income 

After Wet District) Served Present 
Dry Wet Dry 

(Hectares) (Dol.Equiv.) Project Season Season Season Season 

Huai Talat 624 6.9 $1,463 1.09 1.39 480 35 2,240 880 
(Buri Ram, 
Arnphoe Huang) 

Huai Chorakhe Mak 486 4.2 $ 959 1.17 1.15 1,120 440 Y 1,120 160 
(Buri Ram, 

Amphoe Huang) 

Phuttha Utthayan 560 4.4 $ 178 l.03 1.01 770 55 2,240 ~ 
(Ubon Ratchathani, 

Amehoe Amnat Charoen) 

Huai Aeng 1, 138 I 5.0 $ BB5 1.15 1. 35 1,840 450 3,040 1,250 
(Roi Et. 
Amphoe Mua ng) 

Hued Khi Lek 528 4.3 $ 402 0.92 1.84 420 90 1.440 1,440 
(Nakhon Phanom. 

ll...mphoe Kham So iJ 
Huai l<.aeng 720 4.5 $ 531 0.92 1.57 960 105 2,400 1,600 
(Kalasin, 

AmEboe Muan9) -L 
Huai Lam Chamuak l 540 9.1 i $1,-981 I 0.94 1.01 1.410 325 1,730 ~ 
(Nakhon Ratchasima. i ,Amphoe lHuai Talaeng) I , 

i 5.7 $ 929 Totals: 4.596 'lHectz,res - - 1.000 1,500 14.210 5,330 
(Aver3toe) 

(AveragE!) I 
-.---.-----~- ----_ .. -- ----- ----- -----_ .. - - - -.--~-- --.--.--.-.--~ ... ---.-- .. -

!! Assigns value to all farm production. including livestock, and products for home consumption. 
~ Indicates amount of land effectively irrigated. 

~ Not sustainable. 

--

-
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UNITED STATES INTERNATIONAL DEVELOPMENT COOPERATION AGENCY 

AGENCY FOR INTERNATIONAL DEVELOPMENT 

THAILAND 

WASHINGTON.D C 20523 

PROJECT AUTHORIZATION 

Northeast Small Scale Irrigation 
Project No. 493-0312 

1( a) 

Pursuant to Section 103 of the Foreign Assistance Act of 1961, as amfnded 
(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 Hun~:~d 
Thousand United States Dollars ($8.600,000), of which amount not to exceed 
Five Nillion 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 ~JO 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.LO. may deem appropriate. 

a. Interest 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.I.D., in U.S. Dollars, interest 
from the date of first disbursement of the Loan 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 o~ean shi?ping, fin~~ced bv A.I.D. 
under the Project shall have their source ~~d origin 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.I.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 ~vritinr;, 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. 

c. I~i:ial Conditions Prececent 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 Committ~es, as well as designation of the first 
site team. 

(2) Appointment of Project C04Th~nagers. 

Waivers 

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

(1) A proprietary procurement y;aiver 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 Thai1and because of parts availability, standardi~ 
zation, and maintenance requirements. The total expected cost of 
procurement for these vehicles is Eighty Four Thousand United States 
Dollars ($84,000). 

l(b) 

(2) A waiver of the prov~s~ons 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 unsuitable 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 

DAA/ASLA, Frederick Schieck 
A/GC, Charles Costello 
AA/PPC, Alexander Shakow 

ASlA/PD:.5f,la.cKw(in .jk:8/20/80:58582 

Initial 

~7 
iif-e-

;4:2 
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PART I SUMMARY AND RECOMMENDATIONS 

A. Project Data.Sheet = See Previous Page 

B. R~commendations 

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

FAA Sect: 103 Grant 
FAA Sect. 103 Loan 

Total 

$2,800,000 (five years) 
$5,800,000 (six years) 

$8,600,000 _c ___________ __ 
-..--~..,.,..-----"""'" 

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

The following waivers are requested: 

1. Proprietary Procurement of 7 Ar:1erican Hotors 
Jeep Vehicles. Approximate cost - $G4,000 ($36,000 grant, 
$48,000 loan). 

2. Waiver of 636I requirements for a) 36 locally 
~anufactured light-weight motorcycles (125 cc or less) and 
b) 2 locally-assembled RHD pick-up trucks 1 for purchase under 
the loan. Approximate cost - $37,200. 

Justification for the above waivers is given In 
Part IV of this PP. 

C. Summary Desc:r:i2tion 

The objective of this $17 million, 6 year project 
is to establish a replicable approach and the necessary 
institutional capabilities for increasing agricultural incomes 
for the rural poor in Northeast Thailand. The target group 
is the rural farm population within the potential command 
areas of existing small reservoirs (tanks) in Thailand's 
most deprived region. Approximately 4600 households wittin 
the irrigation areas of seven tanks !dill 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 maintenance programs; a crop insurance 
component; operational research and demonstrations; and the 
development of training prugrams 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 pro approval 
cable (State 325280 = See Annex A) is discussed below: 

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

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. ~oreover, 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 ~s 
to leave the construction of farm systems to the farmers and 
this is 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 expe~~ed to help 
plan and design the systems (with RID engine~rs and consultants) 
and will also maintain the on-farm systerr.s. 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 authorized. It is the government's 
judgment that developi~g a political consensus to permit o~~ 
and capital cost recovery will be difficult. However, a strong 
economic argunent exists for AID/RTG financing of 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 inr~ovative nature ()f such finarAcing. 

2. USAID should minimize the AID contribution 
t.o ccm.struction while increasing the lever 
of AID financinSl for .t"esearch and farmer 
involveme~: = === 

About 30 per cent of the assistance package 
is now allocated to technical ass~stance, with another 6 per 
cent for generally experimental or research oriented component$o 
What is not so obvious from the financial plan, however, is 
the organizational revisicms 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 EV':lluation Effort~ 

USAID considered during Project design the 
issues paper prepared by Gilbert Levine on ~Irrigation Develop= 
ment and Strategy Issues for the Asian Region 0 " 'rhe arguments 
at the end of Part II A (Background) a.re aligned \·lith the issues 
discussed by Levine. 

4. A clear link between'p~oposed project 
benefits and intendeaoeneficiaries=Ts needed 

The target group is descrihed'in the Economic 
and Social Analyses. These analyses show that the population 
expected to benefit under the Proj~ct qualify as the rural 
poor AID target group. 

5. Have results of Ford Foundation stud~ . 
been considered in desISrrling the ProJect? 

The results of a Ford Foundation/IRRI study 
recently completed on irrigation projects in Northeast 
Thailand were especially helpful in designing the Project. 
Several recommendations from Ford Foundation staff in 
Thailand were also incorporated into the Project, and a 
pa.per prepared by '::::-'5 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 prc3ently 
no salt problem at any of the Project sites. On the contrary 
soils tend to be acidic. Adequate drainctge structures have 
been built into the Project design to m.i.tigate any possible 
future problems vii th water logging or sal t build~up 0 

7. How does USAID plan to overcome an apparent 
reluctance on the par~f~ of Th~ai farmers to = 
pay for water'? 

The need to provide for adequate maintenafice 
and operation of the irrigation system will be explained 
in special workshops for fanners. Observation tours to 
systems in the North where \'I1ater=charges are routinely 
levied will also be run. It is encpected that once the ~ystern 
has demonstrated it can provide reliable r,vater to farmers \1hen 
they need it (as opposed t.o the current situation), most 
reluctance to pay for O&M will disappear. 

8". Focus on exclusive cultivation of rice m~ 
be'"too narrmv, an-d cash crops should be 
encouraged -=--~ 

The Project encourages cash crop production 
wherever feasible and is directed at resolving major 
constzaints to cash crop as well as increased rice production 
(See Economic and Technical Analyses for discussion of cash 
cropping emphasis). However, it should be noted that 
supplementary irrigation in t.he TtJet seascm is most. suitable 
for enhancing rice production and this is the Project's first 
priority. Also, even with no cash cropping in the dry sseson 
economic returns have been found favorable for rice alone. 

9. 13sue of Need for Ep-vironmental Assessment - -

State 105293 indicated a request for a Ne~ative 
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 10% for any given 
tank under the Project 

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



E. S~rnary Findings 

The results of ~te analysis prepared for this 
Project in'iicate the Project ~!; administratively, t.echnically, 
socially and economically sound as designed and that cost 
estimates are reasonable and firm~ The Proje~t. 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, 
611(e) certificat~on). 

PART II DETAILED PRCJECT DESCRIPTION 

A. Background 

The 1978 Report on Water ~or the Northea~ prepared 
by the Asian Institute of Technology for the Royal Thai 
Government's toJater Resources Subcommittee points out that 
the farmers of the Northeast are plagued by unreliable 
seasonal rainfall and this is one of the main reasons th~t 
the northeast has the lowest crop yields per area of any region 
in Thail~nd. t10st rainfall is lost to the farmers as 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 r esource 
develop~ent in the Northeast should be the better distri
bution of available WQter resources through improvements to 
existing systems. 

'Ehe 1978 Report is verified by the farmers the.rn~ 
selves. Several SUb"Veys, including a 1968 'USAID/BUREC study 
in Rei Et Province, hav~~ 5}:':')\-vn tbat rural people of the 
Northeast desire irrigation projects (including irrigation 
improvemen; projects) above all othe~ rural ~evelopment projects, 

There is considerable potential fe r increasing 
crop yields in the Northeast that is not being realiz~d 
due at least in part to poor utilization of available water 
resources. Estimates vary depending on source, but it 
appears t.ha t less than 20% of t.he Nort.heast IS irrigable 
area from existing water resources of about 650,000 hectares 
is actually being irrigated in the wet season, and less than 
S% in the dry season. 

One of the imFortant resources for irrigation in 
the Northeast is the mO.re than 200 small to medium sized 
reservoirs (tanks) in the region. RID estimates that these 
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tanks, rangin':1 size from about 5 million cubic meters to 
over 20 million cubic meters, command an irrigable area of 
over 175,000 hectares. =Imvever, since most of these tanks 
have incomplete or deteriorated systems that are being 
ineffi~iently 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 
structl:.res (ditches and dikes) is especially needed in many 
cases, and construc~ion of related infrastructure such as 
O&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 
n~naged within the distribution system and when it reaches 
farmer's fields. Cropping patterns and cultural practices do 
not. maximize returns and cropping intensi tics are low, Farmer 
access to agricultural inputs such as quality extension 
services, lowcost credit, unadulterated ft=rtilizer, pesticides, 
seeds, etc. has been generally inadequate. Marketing probl~ns 
are also important constraint] and'farmers need assurance of 
dependable market access and attractive prices before they 
will invest their money and labor to improve .Y !.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 farme~s. 

Although the p~oblems 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 agricultur~l 
development (Note - several of these points were discussed 
in Gilbert Levine's rr~igation 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) >lost of the 
be~t locations for tank irrigation systems have already been 
developed, and faw easily-develvp8~ 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 impoun&nent 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 ~rovision of related services might 
very well be one of the fastest ways to provide sustainable 
economic benefits to large numbers of ru.1:al 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 t ~efits in the Northeast as 
opposed to only about 20% of che Northeast being irrigable 
from large reservoirs and pumping from reliable rivers 
(dispersal argument) i (6) A related argument is that local 
people, local ins ti bJ.tions suer. as bal'.ks, 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) i (7) Finally, 
when con~idering the rainfed vs. irrigation issue, although 
a complete development strategy must concentrate on the 
extensive rainfed area in N.E. Thailand as well as potentially 
irrigated areas, there are more unknowr.s associated with 
development of rainfed areas and ~heir development is likely 
to be slow ~o realize major income gains It's a fact that 
most agric~ltural lesearch in Thailand has been directed 
at irrigated agriculture problems and the higher=yield 
technology alre~dy exists for rapid improve~ent in these areas. 
(rapid impact argument). 

B. Detailed Description 

1. Project Approach 

The Project aims to establish a sustainable 
system for increasins 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 a1d construct:'on that 
would provide: (1) basic infrastruc~ur~ ~c= re:i:~le 
delivery of water to farr..er:s fields; (2) improved a:::-range
ments for key RTG agricultural service organizations to deliver 
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their services to farmers i (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. 

The Project will test and refine the approach 
for Accomplishing the above objectives on the command areas of 
seven tanks during ~ 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 man?ower 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) I 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 
soil surveys, and Provincial Governors, District Officers and 
vill~ge 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 a~d experimental 
aspects of the Project (on~farm water management structures 
and land preparation, market support COTIipOnents I 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 poor in th2 target 
areas, as well as provide a 80del for future tanK improvement 
projects. 

2. Relation to RTC/AID Policy and Other 
Projects In the ~ortheast 

The Royal Thai Government (RTG) has an active 
program underway to respond to farmers' needs in ~any of the 
irrigable areas of the Northecst. The Royal Irrigation 
Department (fID) is already engaged in a priority program 
)·:i+.:h ~~":-___ l~ ~_ -.: _-~ ~C) i~.tJro~:,""2 :'~~_·~;..3.t.io:1 Sl·::3Ct~_~.s c:.:)\oJrLstrea~l 

of large reserVOlrs (l.e. reservuirs above abo~t S~ Dlllion 
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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 irrigati.on 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 targetted on improving the 
irrigation system fQr about 20,000 Ha. and the German 
assistance program (KF\v) and ADB also have Frojects for 
completing irrigation systems underway or in planning for 
a similar number of hect.ares in t.he 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 p~~ping water from rivers in 
the Northeast and since 1968 has expanded their coverage to 
about 40,000 Ha., almost l5i 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 undenJay 
for supplementary irrigation. 

Despite progress in the above areas, t.here is 
presently no major effort undenJay to better expl()i t the 
irrigation potential of medium to small reservoirs (ta.ru~s) in 
the Northeast. (Note: AID is presently sponsor~ng a village 
fish ponds demonstration project for 14 tanks in the Northeast, 
but these are too small for significant irrigation.) 
The proposed Project thus represents an important initiative 
to better exploit a heretofore generally neglected resource: 
more than 200 tanks of t.he 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' efforts, and 
indeed is quite complementary to their projects on large 
reservoirs. Coordination between AID, IBRD, ADB, Japanese 
Aid, ¥~w 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 i~terventions targetted on rain fed areas and directly 
addresses several causes of poverty discussed in the 1980 CDSS. 
The Project strategy conforms closely with AID's general 
strategjl in T[.~.:.l_~~.j as e:~~;:.i.:~'-:";"";~ .:.:: ::-.~ :~3S: 

"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 programso 
AID will be prepared to engage in ex
perimental activities, even in situati~ns 
where technical and economic results are 
uncertain, in the interests of determining 
what works in local situations and what 
does noto At the same time AID will seek 
to achieve a direct and immediate 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. II 

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 percenta.ge 
(60%) for the rural Northeast as a whole. 

: !c. .:t..:,;u.cE..~ .=- = G:;;;;,':" .=1 ~>, i c'\i.,.;r.1er.t in-:l~de higher 
per capi~:a earnings and c.ecr<2dsing disparity betv.:een the rich 
and the poor as shown by their equitable share in increased 

I 
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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 f~r 
increasing agricultural incomes for small fanners within 
command areas of existing tank irriga.tion systems in Northeast 
Thailand. The developmental hypothesis implicit in this 
purpose is that through interventions (input-outputs) which 
address the major identifiable coustraints 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 minimu.rn: 

(1) Cropped area in wet S9ason 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 assUInt-'tion 
and indicates that the trend is favorable. 
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(2) ~armers 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% ab9ve the average for the Nort.heast. Alt.'''ough 
modern practices are not al3 established ill 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 c:!:'opping in some cases, reasonable 
rainfall is required to meE:!t farmers needs and fill 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 Outeuts and Inputs 

For better understanding, the Project 
outputs have been grouped into several categories: (1) 
water delivery infrastructure, (2) acc~ss/O&M roads, (3) 
irrigation service centers, (4) water management system ~nd 
organization, (5) agricultural support se~~vices. The swn 
total of these Project output components is designed to 
provide a replicable packaqe for improving farmer incomes. 
Each component is described below: 

(1) ~vater Delivery System Rehabilitated/ 
Improved for Each of the Seven TanKS 

(2) and o&n Roads Constructed 

Surveys have shown that incomplete, 
poorly designed/constructed, and/or deteriorated tanks and 
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water dj,stribution 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 
~ain 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, rehabilitation and 
improvements will be made to tank embankments to ensure 
their safety and reliabiJ, ity. This work will include such 
item~ 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 farn 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 oth8r tanks and design those systens with 
guidance as needed fron the consultants. Su?ervision and 
contracting of the construction will also be the responsibi-
lity of RID. ~he Depart~ent of Land Developnent (~LD) 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 roads will be financed and carried out by the RTG; AID 
will assist this effort with ex~~r~ aSS15~ance ani ?8r dieD 
support. AID financing will cover all the costs of consultants, 
sub-lateral canals, far~ dl5tributic~ s~3te~s, and land 
preparation. 

(3) ;·;?ter '~3~3.c:.re;.'.e~t C\,...~ :'~3.intenanct;! 

~3 tern l.:"'pro'.'ed 

~~is c~m?onent ~ill test alter~atives 
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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 wa$ 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 design 
team members revea1.ed 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 DOAE subject matter specialist (SMS) in water 
management and one additional RID engineer (SE) at each ~ite 
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 organizational assistance for farmer sub-groups in WUA's 
~o help them i~prove 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~ of the 
on-farm ditches. 

Besides the above, the Project will 
finance farmer's field days to other successful irrigation 
projects (about 2 trips per site) so that far~ers 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 irrigation system are more 
fully discussed in Part IV. 

The objective of this component is to 
assure that other agricultural inputs besides water are 
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available for tarset farmers when they need them. A descrip
tion of each elemen~ 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 
overcome the mUltiple constraints to effective utilization 
of the irrigation facilities that will be available to them. 
Furthermore, practically none of the agen~s 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 8inimurn coverage 
of 1:400. Including the existing agents, a coverage approaching 
1:300 will result. 

It is recognized that the RTG 
cannot presently afford the provision of this intensive 
coverage 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). ~he Project will 
also have access to special extension "task forces" that can 
be formed by the Committee for Accelerated \'Jater 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 ha"le a major management function in ,the Project as discussed 
in Part IV. A key concept is the provision of one subject matter 
specialist at each site to be trained and gain experience under 
the Pr0ject so that they may later manage and train extension 
agents to replicate the Project. 

(b) Aqricultural Research/Demonstrations 

Since current farming methods 
in the Northeast rely mostly on traditional cropping pr~ctices, 
it is important 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 to 9repare de~~~~tr~~i~n ~lc~s for a~?r~priatc 
crol?s and practices .:..~j ',;:"J.L 3.1s') :>~.:;t ~l:"::':".~S.l;,:r ':c:..rl2':1.2S 3.;,.1 

1 
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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 Barut 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 ll-a hours from t.he nearest branch office. 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 $200,000 grant component 
to share farmer's risks in using new teclmiques. It is planned 
that up to 50 per cent of the value oj: selected farmer's 
crops may be paid to the farmers from the Project if their 
crops fail due to unforeseen breakdo\Vns in the Project system 
(e.g. if water is not available to farmers a$ 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 \Vill be drawn on during 
tests at this Project's sites. The insurance program will be 
used as an extension device to promote adoption of imp~oved 
technology with a high probability of success. Once this 
success has been demonstrated and adoption is widespread, the 
insurance program \Vill no longer be necessary and will be 
terminated. 

(e) Provide Market Assurance 

T~a ~~~~~~~ ~ll ~=c·!ide r2r~~ting 
assistance to farmers a teach si te ty i:el.?ing to establish 
linkages between farmer groups and reasonable markets for 
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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 croppingo 
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 deviceo 
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 fo~ growing registered vegetable 
and other seed, th~s help~ng to assure a market for a limited 
number of farmers. 

It is 8xpected that several 
months of consultant assistance will be needed to help identify 
a~d resolve marketing constraints. A marketing spe~ialist 
will be contracted under the Grant por~ion of the Project to 
satisfy this requirement. 

(5) Consultant Assistance 

In order to assure t~e neceGsary 
expertise and intensive management effort required to initiate 
the tank rehabilita~ion program described above, it is 
proposed that a considerable amount of expatriate and local 
consultant assista~~~ 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 jqb. 
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 11-2. 

(6) Equipment/Pacilities 

The Project will finance c~rtain 
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 moto~cycle 
and an eq~ipment kit to help ensure adequate mobility in and 
.-:round the sites. The topographic survey team will be supported 
with two jeeps and surveying equipment, and the soil classi
fication team will also be p;:ovided with two jeeps and soil 
test equipment. These items will provide needed ILlobility 
and will also serve as an incentive to the participating 
agency personnel to consider their work in the Project as 
a "top priority" ag.ainst competing demands on their time. 
The RTG Project Co-Managers will each be provided an RHD pick-up 
truck. Other equipment proposed under th~ Project includes 8 
motorcycles and equipment for construct i on supervision tec~nicians. 
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 III PROJECT ANALYSES SUi1HARIES 

The detailed social, technical, and economic analyses 
are contained in Annex D with additional backup material 
available from the f2asibility report Jone by Asian Institute 
of Tec:mology (AIT) for the Pi-oject. This re?ort was 
submitted to AID/W in Ein~l draft form. The flnal report 
will be forwarded upon completion. S1.lmffio.ries 0': each 
analysis are contained below. 

A. Social .z..nalysis SUJ:liTIa.ry 

Beneficiaries of this P::-oject are sor;,e 35,000 -
40,000 people living within the potentia.lservice area of seven 
medium-scale irrigation tanks in Northeast Thailand. Culturally 
they are predominantly ~;ortheast Thai, but nost can speak 
serviceable central Thai language as well. Family size is 
larger than average for the Northeast (7.3 vs. 6.11, with 
the bulk of the population (57%) below the age of 21, 
foreshadowing future population density problems on the 
agricultural land ~ase. This indicates the need for prujects 
like this one which will help speed agricultural intensifica
tion and thus allow the land to produce more to better s~pport 
growing food and incoma needs. 

that differences in i~coGe a~j crop s312s a=c net slg~~~lca:1t 
although the proJect beneficiaries are already slightly 
bet.ter off than their (exclusively rainfed agricultural) 

jmenustik
Best Available
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neighbors. Nevertheless, despite an unexpectedly high degree 
of socio-economic stratification (in both groups) there are 
suff5.cient nwnbers 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 CeSS), 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 contain.s 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, inpu~s 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 mu~t be addressed, and attempts made to decrease 
farmers' dependence on marketing and credit monopsonies. 
The Project interventions relating to crop insurance, workshops, 
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 r.eceive some 
seccndary ecooomic 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 participatio~ in irrigators' associations. 
Rural to urban migration will be reduced, but population in the 
irrigated areas may rise faster than E!lsewhere as a result of 
attracting exployrnent. Fertility may decrease with rising 
income, but the Project offp.rs an ideal forum to teach 
family planning as a companion effort to agricultur~l inten
sification, since there are limits to intensification as a 
solution to population pressure, as should be apparent to 
thl.S ?.J.~-::~~': __ ,:;,:,,,~_. :':·0~;-._ t=,c?ula~:,o:1 in :.!1e cc~~.i:ig }·22 .. l:"S. 

Overall, the project is deemed socia-culturally 
f~asible, 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 recowmended as a full time member of 
the project implementation technical assistance team l 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 nun 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 rainfalli 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. 
Northeas~ temperatures are favorable for year-round produc-
tion although occasional low temperatures in January and 
February may delay germination and emergence (see Annex Dl, 
Table Dl-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 holding capac~ty, infertile, low 
oI9anic matter content, and generally acidic. These soils 
generally have low available phosphorus and potassium, 
Inf~rtility 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 co~mand area soils. 
Corrective measures include both moderate liming and ~pplica
tion of mineral fertilizer to provide recommended levels 0: 
N, P20S, and K20. As noted under "Inputs" below, l~mi:1g 
is not necessary for paddy although it would benefit most 
u~land and cash crops. According to the AIT survey most 
farmers use at least so~e fertilizer on their fields although 
levels are generally far below opti~um. General ferti~izer 
recomI'.1endatioY1s are shown in Tahle 01-3. !1i:1eral :=~::::-tilizers 
should be suppler.:ented '.-lith orc':;.1nlC ~: . .:l::..t.er 3'...!cn 3.S arll..;-".:.. 

and/or green manures. The primary in90rtance of 0rganlc 
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matter is that it improves both soil physical proDerties and 
chemical properties such as cation exchange capacity and 
nutrient availability. In short, additions of organic matter 
are reco.nmended to help provide a more favorable soil 
nutritional and physical environment for crop 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 sev~n 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 cul~ivated). 

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, a~d (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. \vater balance studl.es prepared on the 
sites by AIT indicate sufficient water is available for 
some dry season cropping at most tanks (see Yey Statistics 
table at front of PP). However, in addition to rehabilita
tion of the systems improved management pract~ces are needed 
for timely delivery of adequate water amounts to maintain 
paddy water levels for effec~ive weed control and to avoid 
crop water stress. For dry season production adequate amounts 
must ~2 delivered o~ a tlmely basis co ~eet crop needs and 

jmenustik
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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 (rotatio'nal) manner 0 Such control avoids the 
wasteful application of water inherent in the present 
"constant flow" delivery 0 Provisicm 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 is important that farmers have 
access to quality 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 adequate quality, Project 
extension agents will stress the use of seed of "certified 
quality" which will be made availctble to the project under 
special arrangement with the Seed Division, DOAE, through 
the USAID financed, "Thailand Seed Developr.lent" Project 
(Loan No. 493-T-017). All RD r~ce varieties from RD-l through 
RD-ll are available from the DOAE Seed Division plus Suwani 
Corn, Hegari sorghum, Taiwan 9, Lampang and Sukhothai reunuts, 
and Uthong 1 mung bean. 

Vegetable seed is also available froD 
district sources. It is not anticipated that dry season 
cultivat.ion '.vill lnCre3.Se beyond supply aV3.1lablJ..lcy. 
However, one of the agronOffilC 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 1 seed requirements. 

(b) 
fertilizers, which 
are presently used 
anticipated. 

Fertilizers and Pesticides: Mineral 
are essential for HYV rice production, 
at all tank sites. Shortages are not 

Pesticides, though readily available in the 
district cities, ate 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 arenot readily available at all locations. 

Lime is not a requirecent for paddy 
rice .::ultivation, and while r.1oderate lime applications arE' 
recommended for optimum yields and efficient nutrient utili
zation, adequate yields of corn, sorghum, and various veg~ta
bles have been produced without liming. Nevertheless, the 
Project r.onsultants 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 
soil conditions of the project sites as shown in Table Dl-4 
in the Annex, ~arket and other practical considerations will 
dictate the final cropping patterns. Presently both improved 
and local glu~inous and non-glutinous rice varieties are grown 
in the wet season per Table D1-5, but long duration varieties 
(LDV 1 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 duratlon varleties.,· but the 
potentials of both are more than 50% higher with proper 
cultivation and fertilization, double with recoffiI;1ended LDVs 
and almost triple with recommended short duration variet~es. 
The Project will emphasize 'Net season production of improved 
short duration varieties both for their higher yi~lding 
capabilities and their s~al12r water requlrernen~s. Short 
duration rices signific~~tli inc~~~se t~~ ~3~~ ~3t~~ 3':~:15tle 
for dry season production. However, since few far~ers are 
familiar with the new varieties, some farmer resistence to 



-24-

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 
vegetable~, 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 farmer.s to participate in 
dry season production. Thus, paddy is not 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 .A.gricultural Economist are reconunf~nded during 
the early part of the Project to help develop re,.:ommendations 
on the best available varieties and cropping sch~dules 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 maintenance, 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 ArT 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 exceeds the projected cultivated area. 

General management recommendatic1ns for improv~ 
ing the soil, water availability and cropping patterns are 
established and available in the ArT report and summarized 
ahove. ~Yhlle future results may refine some of the r'econunenda
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 ~echnical 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 non-engineering concerns are also addressed. 

Recommended improvenents 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 strtictures, 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 rrepare 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 assista~ce. 

Lining is recor:unended for all the main and lateral 
canals to prevent the high seepage losses on the sandy soils 
of the Northe~st and to minimize maintenance needs. Turnouts 
will be increased to an average of one per 300 meters from 
one per 400-500 ~eters. Cross drainage has been a ~aJor 
problem in the pa3t a~d ~ill be aJJr~ssej t~rough hl3ny ~ore 
C'~-O:3S ,dr3.l~ ... :i~e St~-',jct.url2s. DridS2.:J .:~::.:; :-.c'~_'':-':_j, +:c ~l.-c~~· -

livestock damage to the ca~als. 
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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
lateral 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 a nd terracing may be needed in some areas to 
provide for adequate di.stribution and drainage on the fields 
and these costs have been considered in the Project desi.gn. 

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 recoQffiended by local contractors. 
There are many construction contractors in the Northeast 
capable of doing the recowme nded work. 

Scale drawings of design recor.Jnendations 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 (AIT) report. 

C. Economic Anal,)' sis SL1mrnary 

1. General 

The econo~ic internal rate of return (EIRR) 
calculated for the entire Project was found to be 31.41 % 
using a 12~ cost o f Cd~ltdl dna a $O.20 j kg . econo mic price 
for paddy. As shown in Table III C below, all tanks have 
an EIRR above 10.0 as provided in the PID approval cabl e . 
Furthermore, ~nder a worst case scenario where only 
supplemental wet season irrigation l S utilized and no dry 
season cropping is rracticed, the EIRR remains above 10% 
in all cases exc e pt one. Sensitivity analyses that assumed 
a 20 per cent decrease in yields (Case 1), a 20 per cent 
increase in produc t i on costs (Case 2 ) I and a 20 per cent 
i:1cre a se in i n'i e str. . .::: nt c:-st :; ( (;::''': 0:; ) ...: :.- .-: 2 '::3 0 run for each 
t a :1 :-;: sit e a n j -.: ; . e re sui t :3 ::: .-.;: ' .. l;1 in U-. '- ::. .3 ;.:, l e . 0 ne G the r 
calculation shown in Table III C is the benefit c~st ratio 
to the farmers at each tank based on far~ gate (financial) 



Table l11-C Expected Returns to the Project 

r 
, ~:l"nsitivity Analyses!.! itJet Season 

Project Area ElRR Case 1 Case" 2 Case 3 Only lE1RR 

! -- I I 
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11 Case l. 
Case 2. 
Case 3. 

Yield of Major Crops (Padd~.Mung Beano Peanuts G Vegetables) down 2040 
Production cost increased by 20%. 
Investment cost increased by 20%. 

B:C Ratio 
to farmer 

1.62 

1.89 

1.46 
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1.54 

2.63 
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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 0-4 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 exampl~ paddy yields were based 
on about 80% of the levels used by the World Bank However, 
the Project used approximately the same fertilizeL cost 
(adjusted for price increases) and the same labor requi~e-
ments as those indicated in the report for its yields. The 
report also provided guidelines for yields, costs and labor 
requirements for groundnut and mung 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 ~ear of the project life. By that 
time all rainy season paddy would be receiving supplemental 
irrigation and approximately $70/ta (13-14 nutrient kg) of 
fertilizer. Beginning generally with the second year of 
the project, growth in yields are pr0jected to gradually 
increase. Different projecc areas achlcve different levels 
of final yields, depending on the original level and the 
fertilizer application is pro~ortional to the growth in 
yields. Other production costs (in addition to fertilizer and 
labor and which include other chemicals, seed, hire of animals 
and equipment, fuel, manure, craft ani~al costs, rent, etc.) are 
projected to incr~asc (~rcrn base year) by lO~ of the percentage 
grow~h in yield. Labor requi~enent per ha. is assumeJ to 
be 110 8an days by the 7th year, increasi~g gradually from 
the level indicated in the survey. Labor requirements for 
HYV are placed at 116 man-days per ha., fertiliz2r costs 
at approximately 586 and other production costs at 20% higher 
than for local variety pajdy at its n ."iximur.l yield. Average 
yield overall 7 sub-project areas is projected at a?proxi~ate-
1'13.1 mt/r:3. .. :;11 ~!'I.'s reC 0 ::": :' ~ ·..: :--: lc:-:-. -:.'ntal lrri~.:;,':ion. 

of the ?ac.dy are3.S be ?lar:tl;:'d in i-iYVs 2.:1Q 40% in local 
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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 1;0 farmers. 

3. Farm Pri.ces 

All financial prices are farmgate prices based 
pn the first six months of 1980. Relative prices are assumed 
to be c:onsistant over the 20 year economic life of the project. 
Paddy was the only commodity which was shadow priced for the 
economic analysis since the farm gate financial price is 
substantially lower than the FeO.B. export price, adjusted for 
transport, processing anci handling costs. A financial price 
of 12.5 cents per kg. is used in this Project Paper and an 
economic price of 20 CE'.nts 1/. 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 transportati,on, etc. from farm to 
port. Foreign exchange was not shadow pr.iced 2/. An exchange 
rate of ;G20/US$1 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 Budget~ 

7he farm budgets (see Annex D~4) for "\Oli thout 
project" arE: based on i:ield data obtained from a survey 
conducted for the USAID by ArT during the second quarter 
of CY 1979. Data were c01lected 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, 
Febr~ary 13, 1980. Resp2ctive ?rices for 1985 are ?rojected 
at 15 cents and 25 cents. 

~/ This is ... n agreement wit:h IBRD treatment. See Ibid. 
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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 ve~y 
flat trend for the Aecade ending in 1978/79. The relative 
variation in production over this period was fairly small 
the coefficient of variation was a relativel~ 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 yet 
been processed. In particuldr, 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 surnmary 
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 equipment by 
fcrmer5 -- ArT projects that such investme~t will be affected 
only marginally, if at all, by the Project. 

D. Financial Analysis and Plan 

'Tables III 01 and III 02 su~~arize the Project 
costs over the life of Project. Total cost of the Project 
is estimated at $16,950,000 with AID financing $5.8 Qillion 
wi i.:h an FAA Section 103 deve lopmen t loan ar.d a ;;; 2 . 8 ui Ilion 
Section 103 developoent grant. The RTG wil~ finance tne 
remaining costs, estimated at ~8.35 million equivalent including 
a $550,000 contribution from OTEC counterpart funds for local 
costs of consultant support and facilities for workshops. 
The RTG contribution accounts for approximately 49 per cent 
of the total costs, thus exceeding the require~ents of FAA 
Section 110 (A) . 

The cOSt sharing arrangenent between the RTG and 
AID provides thac the costs of rehabilitation/irnprovene~t 
~: ~ ~ ~ :" ,.:; ''- ~,-..- -. .=: / s t e r: ( c:::1 ban k 11: en -: I -:: ::. ;-': 3.1.. ~ J r C) 3. d s ) 
wlll be corne L ,J ~~r cent Ly th~ ~TG's ?~yal IrrlJ~c12~ 

Department through a spcci2.1 buu'jet allocation froill tLc.: Bureau 
of the Budget for FY 81, and regular budget allocations 

jmenustik
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Table III 0-1 

SUMMARY BUDGET LIFE OF PROJECT 

.. ,- I 
...-

! AID LOAN AID GRANT RTG 
I PROJECT COMPONENT FX LC FX LC [)TEe 

Impl p.men t~.rlg 'JXYl'ALS 
: Agencies -.. .".. 

I l. Construction/Rehabili-t , 

tation: -- ~ 

465-a. rmbankrna n ts . 465 
b. Main/Lateral Canals 2,180 2.180 
c. Accef3s Roads 1,08 :J 1.085 
d. Sub-lateral canals 185 185 

! e. ~j Preparation/ 
On-Farm S~stems 3,030 - 3 030 

I f. Design/Construct 
Service Centers 65 65 

~ 

I 2. O&M af Dams & Ma;.n 
Systems 11 I 565 565 

~ 

I 
3. RTG Staff Support I 

~ .. Salaries 180 180 
b. Per Diem 55 ..iL -c. Egui~ment/Vehicles 60 ci5 I 145 , -d. Vehicltl O&M 140 

, 
140 - . 

: 4. Tech!iicdl SUfJt-J() rt 
a. Thai Sa.laries 370 370 
b. EXlJdtriate Sa lil r ia!:i 1,270 I I I 1.270 -

I 
I c. Housing, In-country I 

I 
trdvel, staf f ~ 340 340 - I -

I 50 
d. Vehicles 40 40 -.' -e. Vehicle O&M t- 50 -. 

5 . Grant SurJl.ur t 
a. Res~~rch/Worksh()ws - 90 10 100 
b. farmer travel 40 -- 40 

! 
. , 

-
I 

6. 
~ 

I 

c. Seeds, Fertilizer, 
Pesticide!:> .., , 

.;.; 10 ,.JJL 
d , Markecinq SULJpurt I 50 ~ 

I 
I e. Cro~ Insurance Fund I 200 2Q~ 

Evaluation 100 10q 
60 3,560 

, 
Sub-tot. ... l 1, 410 760 400 4,475 10 6.2.!L, 

! --lSi, 1,265 Contingency t~+ I 50 670 
Contingency fur 

(10% uf AID l u<..l (\ 
, 

I I 

., , . , . ~ r - ,J 350 : 350 

.!! Hain & 1dterdl c~n<.!l!:i dnd structures, main drainage hays and structures, roads. 
Y For demonstratiun plots. 
Y Excluding evaludtiun 
V 1'ec!1nical sUp!-":lrl: items only. Inilation already included in Gz.ant Support items. 



. A. 

B. 

PROJECT COMPONENT 

Loan Portion 
1. Const:ruction/O&:' 
2. Design/Construct 

Service Centers 
3. RTG Staff Support 

a. Per Diem 
b. Vehiclesl 

Equipment 
c. Vehicle O&M 

Loan Sub-total 
- . -

Grant Portion 
1. Technical Support 

a. Consultants 
b. V~hj.cles 

2. Grant Support 
3. Evaluation 

Grant Sub-total 

Grand Total 

- 29b -

ANNUAL FINANCIAL SUMMARY 

AID COSTS* 
($000) 

Year 1 Yeat' 2 Year 3 

0 345 1,350 

80 0 0 

5 15 25 

175 0 0 
10 20 35 

270 300 1,410 

270 660 530 
40 0 0 

40 110 110 
0 30 0 

350 800 640 

620 
I 

1,180 2,050 
I 

Year 4 

1,730 

0 

25 

0 
55 

1,810 

500 
0 

70 
70 

640 

-
2,450 

*All annual costs include contingency and inflation factors. 

1 
Table III 0-2 

I 
I 
I 

Year 5 Year 6 Total 

1,230 550 5,205 

0 0 80 

20 10 100 

0 0 175 
60 60 240 

1,310 620 5,800 

260 0 2,220 
0 0 40 

60 50 440 
0 0 100 

320 50 2,800 

;;;;;;;&;ill 

l,630 670 8,600 
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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 O&M costs for 
the main system fr0m the beneficiaries ~fter two years if RTG 
law permits. The economic analysis provides data on the 
beneficiaries ability to pay these cost~ 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 is 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 ~ade. A S100,OOO evaluation component 
is provided fram 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, available separately from this 
PP in Asia/PD. 

PAR'l' IV IMPLE~1ENTATION PL/\N AND ARw'\.NGEHENTS 

A. Administrative/Organizational A~alysis 

1. RID 

The organization generally responsible for the 
development and operation of irrigation works is the Royal 
Irrigation Department (RID). RID was forned in the early 
1900's a~j has construcced vater control works for more than 
t.~:iC :::l~':'-.J...':::: r-i-..;::.=i::':2S c,t lo.no si.~cc it · ... ;:"15 ':·~~]3~li~,.;d. "~J...)-i.~ 

one of t~e l~~gesc organLZatlOns In ?halla~a emp:oying ~ore than 
75,000 employees. It is organized into 22 functional 

jmenustik
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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 ope~ations and 
maintenance in his area, and administratively for staff 
seconded to the region for small construction projects such 
as these tank rehabilit~tion 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 
wOlks and then turn responsibility over to the O&M Division for 
operation. This has caused problems in the past, however, 
since there is no continuing management unit responsible for 
the entire prCJject. In 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 workload 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 O&M 
Division inherits responsibility for tank irrigation schem~s 
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 irriga,tor ll 

for each 160 hectares is supposed to represent farmers 
and help manage water below the farm-turnout. However, 
~he a~ove coverage is rarely evident on most tanks, and even 
.:. .:: 1.::' ., >=-re, ~[-.e :::-2 is co ::s':.J=~rable doubt, that it ·.~'()uld be 
adequate to provide reliable maintenance and to ensure 
farmers' water requirements are met (In thp. Philippines, 
for example, the zoneman function is allocated to every 250 
hectares). Furthermore, neither training nor incentives 
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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 app~rent 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 O&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 go 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 AEO Loan supports is 
well underway, and will result in an extension agent (Kaset 
Tambon) in every coItlIP.unity served by the Small Scale Irrigation 
Project by 1981. In 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 ~ast, it is not likely to be 
sufficient to adequately support the water management techniques 
and cropping practices that should be extended in conjunction 
with an irrigation improvement project. In addition, extension 
agents have little training in water management and are not 
generally equipped to respond to farmer's questions on 
irrigated cropping and management requirerr.ents. Furthermore, 
there are no DOAE subject matter specialists (3MS) available 
to train or-bac~stop extension agents in this area. 

3. Water User ASSOC~2~lons 

\vater User Associations in t!1e northeast 
(WUA's) are supposed to ensure the equitable distribution 
of water and efficient maintenance of the on-farm systems. 



-33- . 

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 O&M fees for maintenance and operating of 
the on-farm system, these have rarely been collected and WUA's 
consequently have little or no operating budget. (One reason 
they have not been collected is probably because farmers see 
little reason to cor.tribute 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 nanagement of irrigation water and certainly contribute to 
inefficient water utilization and poor system maintenance. 

4. Other Organizations 

Besides the above organizations which must 
playa key role in the Project, it will be important to 
coordinate the Project with the HOAC's Department of Land 
Development for carrying out necessary soil classification 
work, and with the MOl's Department of Local Administration 
(DOLA) to ensure that local government officials are actively 
involved in management of the Project. In addition, MOIls 
Community Development (CDD) workers are active in some site 
areas working with local organizations and the Project should 
be coordinated with COD. COD may well have an important role 
in the Project and could serve as an intermediary betw€en 
Project staff and local groups, including WUA's, and CDD's 
role should be considered carefully as Proj ect---rmplementa tion 
gets under way. Since BA_,\C provides over 80% of the 
institutional credit needs to the Northeast, it should also 
have a vital interest in Pl~oject management. The Department of 
Agriculture is the main research arm of HOAC 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. Pr~Eo~ed Project Organization and Imnlenenting 
.~ "- _ ~ "- -' '-,j -::: ::."; :-. :~ .~ 

Studies have been made on ways to ameliorate the 
problems constraining the above organi za tions, inc Iud ;.ng a 
major organization and management study of RID financed by 



-34-

the World Bank under IBRD's $95 million Phitsanuloke Project. 
USAID understands the RTG is reviewing this recently 
completed study and a Government respoi1se to the study is 
expected by the end of calendar year, 1930. It is planned 
tnat 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 constrain~s. 

1. 2£ganiz~t:~0r:. 

Figure IV 1 shows the proposed organizational 
diagram for the Project. It should be noted that ~he Central 
Policy Comrni t tee proposed for the Proj ec L is the same as 
that functioning for AID's Lan 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 Coocdinating Co~~ittee will 
function as a forum for coordinat.Lng the d~partrnents 
involved with Project implementation. Desides the agencies 
nentioned above: the Department ot Technical and Economic 
Cooperation (DTEC) will be a membt:r of the commi':tee since 
ic is the agency responsible for administration of the grant 
portion of the assistance and will. also contract and administer 
the technical assistance financed unJ~r the Grant. Additionally, 
this committee, with advice from the technical consultant team, 
with establish a priority ora~ring of project implementation 
activities. 

The Project Coordinating Corunittee '.vill 
be able to call upon the Prime ~Hn.Lster Office',:; Corunittee 
for Accelerated Water Resource Development to help resolve 
implementation problems. The AWRD has extensive technical 
resources from the public sector and universities that it 
calls upon to form task forces in water resource related 
subject areas. These t~sk forces are fielded in support of 
priority projects when needed. 

Although it is expected that the Deputy 
Under-Secretary of ~OAC will chair the Project Coordinating 
Corr~'T\itte2, the ro;"e of Scc:re~ariJ.t to the C081'1itte8 is 
key since t!-:e S8cr~:::'lri.::tt \"111 2cti..!.J~1'/ ;;r,~;;:..r:::: ,3~l ci':Jcur"e!.ta
tion for ti18 c'.):-.c:-:-.~L.:>'·-"":: 2F~)'!'-':Jv"l, :._~·c;:--_.::e ;;ccc,:;c:.ry 3genC3., 
and organize the ~ee~insswh~n they are req~ir~J. It 15 

proposed that this key position be occupied by a dlvislon 
level chief of DOAE for several reasons: 

(1) Resolving mGst of the constraints 
to improving farmer productivity is the rEsponsibility 
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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 wi\:h 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 ether on-farm water management plans, not vice-versa. 
DOAE is best equipped to prepare water demand schedules based 
on farmers needs. 

(5) 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 DOAEis 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 because, as noted above, the objectives and components of 
t:he Project ~ore closely parallel the responsibilities, capabi
lities and interests of DOAE than any other agency. 

b. Project Manager 

It is proposed that the DOAE and RIO each 
s ta ti.on full tir:1e Pro j eet CO'-11anagers at the Northeas t 
Agricultural Development Center (Tha Phra) , in Khon Kaen to 
coordinate and monitor the field activ~ties o~ the Project. 
The Project Co-Managers would serve as an extension ~f the 
central Project Ccordination CO~Jittee and would help ensure 
that each site team is properly supported and progressing 
satisfactorily. It is also expected that they would maintain 
close contact with the consultant team and help them make 
necessary contacts with other MOAC agencies that have repre
sentation at Tha Phra. Each co-manager wil! coordinate and 
~.:~itGr ~hCS2 aC:l::t:2S assi0ned t~ his partlc~!ar agency, 
':'.2. =-.~.;-== c;~ RI~. S:.':':~-l ·~!':'·/'!'512~~ :: :'-23:=:.r-.s':';':·il:"ty 5:-:'::.11": not 
lnt:roduce conflict or conf~sion si~ce ~he ~roject Coordlnati~g 
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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 to have a formal link with the Center. The coordination 
function will depend almost entirely on the Cn-Project Managers 
and not the Center staff pe~ se, so no institutional analysis 
of the Center appears necessary at this time. 

c. Province Operations Committee 
e 

Province/Regional representatives of each 
operating agency will have action responsibility for initiating 
much of the activity under the Project. Each participating 
agency is represented on the Province Operations Committees 
chaired by the Governor of each province. Basically, members 
of the Committee (RID, OLD, BAAC, DOAE, COD, DOF) will ensure 
that necessary inputs for the Project (staff, funds, services) 
ar.e 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 w~~h each 
Project Site is assured. 

d. 51 te Tear:',s 

Finally, a tean composed of a site co
managers (RID engineer and DOAE subject matter specialist) 
RID site personnel (watermaster, zonemen), and COD 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 QeIT~ers and 
technicdl expertise as necessary. 

There are several reasons for utilizing 
SE and SMS as site co-managers. (1) They are college gr~duates 
with a technical agricultural or ir~igated engineering specialty 
and should be able to best benefit from further cn-farm water 
manage~ent training and on-the-job traini~~ £~o~ a high level 
consultant tea~; (2~ Their cs~al ~cle is tc ~~~~t~J~ at a 
province It:::':2i ,::;.; ':.c;c;':nlcu':' reSOiJrce persons and (ar:u f::::- S:·!S) 
as tralners for extenslon agents and they can accordiGgly 
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 coml?leted. SM3 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 ~ :" eplicat.e the Project in other 
areas as required. 

The RID site co-manager/engineers will 
also receive valuable, innovative water manage~ent training, 
and can subsequent,ly -- similar to the OOAE S!1S -- 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 tr.e site 
areas will be supplemE:nted 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 [.ave been 
trained under the IBRD Northeast Irrigated Agriculture Project 
that was completed in 1979. These agents have bee!1 used 
to 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 
cornpl2ment to the water management skills they will develop 
under this ProJect. Current plans call for one of the 
irrigated agriculture extension agents to'e~phasize 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 A~nex 0-1. 
After S~S and SE are withdrawn, it is planned that one of the 
extension agents will assume the role of site manage~. It is 
expected that at the completion of the Project, regular Tarnbon 
agents will have learned enough from their contact with 
Project specific personnel to caintain t~~ gains ~chieved 
under the Project, and the special irrigated agricui~ure 
agents will then be available for activities at other 
irrigation sites. 

:~; : :.: L::. .. ti0n .:i;,J mair.cenance of \vater control/ 
distribution syste~ above the farm turnout will continue to 
rest with RID personnel un~er 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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RID staff for each site would include: 

One Site Engineer (temporary) 
One ~va termas ter (Gatekeeper) 
two Zonemen 
six - ten"maintenance technicians 

These individuals would also be trained by the consultant team 
at each site and would be under the operational control of 
the site co-managers. This arrangement will help ensure that 
water schedules and maintenance plans are closely coordinated 
under one operational head. 

e. ~vUA' 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 I-JUAs are more representative of smaller 
farmers. 

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

(4) Research and testing arrangements 
for cost recovery from farmers of the capital improve~ent 
elements. 

As mentioned above, it is expected chat 
COO \vorkers will be valuable in working with vlUA I s since they 
generally have good relations with local organizations. 
Training and workshop sessions set up \",ith HUA's will accord
ingly be closely coordinated with local CDO workers. 

2. CG~Cll":SlC<l 

The arrang~nents sk~cched aut above are 
designed to meet the most serious organizational constraints 
to increasing agricultural production in the cor.unand 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 off.ered 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. FuX'thermore~ as 
training courses in irrigated agriculture Elubjects are 
developed by the RTG, it is expected that Project personnel 
will be given priority consideration for early training. 

It is not expected tha~ this Project will 
resolve all of the organizational constraints to increasing 
yields and incomes of farmers in the Project Sites and other 
interventions, such as development of an effective mUltipurpose 
cooperative-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 development 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-~hird time basis. 
A USAID Project Committee has been formed to assist the 
Project officer. The c{)m.mittee 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 meeting!; on design, monitoring, 
and evaluation. ArT has expressed an interest in co~tinuing 
its involvement by helping to monitor the Project. 

USAID also expects to utili~e 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 ~asic 
ordering ag~eement with an A&E fi=rn to bolster the Mission's 
monicorins c ~ ~1b~1~:y f a r 5~~ 2 ~_.: ; ~cj~cts including this 
one, that are about to commence implementation. 
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C. Financial and Procurement Arrangements 

1. r;rant 

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 u~e its baht counterpart fund to 
finance local costs initially and AID will reimburse agreed 
costs upon DTEC's ~ubmission 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 
requirements 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 qenerally conform to AID Handbook 11 require
ments but USAID will approve AID financed contracts and 
monitor procedures to ensure fair com?etition and prices 
are obtained. Equinnent costs are small, and no purchase 
is expected to exceed ~20,OOO. Except for vehicles, equipment 
is accordingly expected to be purchased off the shelf. 
l"laivers for proprietary procurement of Al1C jeeps are l'equested 
and juscified at the end of Part IV. AID will issue direct 
L/Co~~s for the jeeps and assist RID in preparing purchase 
orders. The relatively small amount of procurement for DOAE 
(22 motorcycles) and OLD (2 jeeps) will be coordinated with 
the RID procurement so that costs Day be minimized .. Procurement 
of 38 motorcycles will be done locally as justified in the 
v/aiver 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 
:-::-0j'=''::': :::''21''J."':-:;6. r;e::- ,301.2[:15 a:--.c t.'C3.'.'el costs. It:::: (;O:<p'C'C~2::: 

'.:.l1at '::-.::; ~d':3.nce ful"'.cS 'dould be under control 0: t.:.e Projc,:::':. 
Manag~r at the fiscal office in Tha Phra, a~d Glsbursed to 
the provinces as needed. 
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D. Ime!ementation 

The Project is expected to be authorized in 
August 1980 and the agreement signed in September 1990. 
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-irr.~lementation actions 
will be needed for preparing the documentation for procure~ 
lTIent of vehicles and other equipment, preparing the contract: 
for the service center de:;ign, and completing terms of 
reference for the prime cons'll tant service's. TOY services 
from an AID engineer and the Area Contracting Officer will 
be sought tor three weeks in August to complete these pre
implementation actions. SGon after the Project Agreement is 
signed and initial CPs have been met, a Thai A and E firm 
will be contracted by each province Oper~tionz 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 classific.::.;. tion teams, 
furnished by RID and DLD respectively, will begin working 
on the first site immediately tollowing 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 t~pographic and soil classification work 
on the first site and to help wor k 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 work at two other sites 
as soon as th~ 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 \Oli th the affected farmers 
0n all phases of the design work. In this they will be 
assisted bj the site teams (especially t he agriculture 
_ . . ". : 2 :1 S:" C :-. ":--'; :..::: -. :'3 ~ 1,";-. '2 _ :: ~i s t.':'~.2 ',.;ill 3.::"~c t e ?. 23:'~~.e~ :0 
t ; 1 ~ S 1 :. e s . 
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1. 

2. 

3. 

4. 

5. 

6, 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

15. 

16. 
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Table IV-2 

Implementation Sc.hedule 

Date Event 

6/30/80 PP draft completed. 

7/15/80 Assistance requested by 
RTG. 

7/18/80 PP sent to Washingto~. 

7/31/80 AP AC rev:lew. 

8/11/80 Loan/Grant authorized. 

8/15/30 Pre-implementation 
actions commence. 

9/1/80 Project agreement signed. 

9/20/80 Advertise in CBD for 
expression of interest 
for technical assistance. 

9/25/80 Begin procurement of jeeps 
and motorcycles. 

10/15/80 Contract signed with Thai 
A/E firm for design/super
vision of construction of 
service center buildings. 

10/15/80 Lxpressions of interests 
due from con.91.lltant finns. 

10/15/80 Request consulting assistance 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

for project start-up from 27. 

12/15/80 

11/15/80 

11/30/80 

DS-AG contract. 

Terms of reference for con
sultant completed. Pre
implementation contract 
conpleted. 

. . ~ , 
. c~~2ciC =2:t~lC~~ proposa~s 

28. 

from short listed consultant I 
firms "'lith cost proposals . 31. 
included in s~parate e'1velope. 'II 

32. 
Arrival of DS/~G consultant. 

Service center building 33. 
plans COMpleted. 

Date 

12/15/00 Contract signed for 
construction of service 
center buildings. 

12/31/80 Begin construction of 
service center buildings. 

1/31/81 Consultants te~hnical 
proposals due. RIG/AID 
begin to evaluate. 

3/15/81 Consultant chosen -Begin 
negotiations. 

3/15/81 Begin procurement of 
surveying, dra!ting, soil 
survey and service center 
equipment. 

4/15/81 Contract signed with 
consultant - C00sultant 
begin t::lOtilization. 

5/:5/81 Equipme~t on board. 

5/15/31 Jeep and motorcycles on 
board. 

6/1131 Service center buildings 
completed. 

6/1/81 Con;ultant on site. Begin 
wad. 

6/15/81 DS/AG consultant ~JOrk 
completed. 

9/15/82 Evaluation. 

9/15/82 Evaluation. 

4/1S/8G 

10/iS/86 End of pr~ject. 

4/15/87 Begin post project 
evaluation. 

6/15/87 Post project evaluation 
completed. 
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FIGURE IV-4 - ILLUSTRATIVE 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 hand:~ 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 tine s~ecial 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 ~t key junctures. Suggested activities 
for the consultant are shown in Figure IV-4. 

E. Evaluation Plan 

The mUltiple and interrelated outputs of this 
P~ojGct and the consequent com?lex measurenent of purpose 
achievement 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 irnplementa~ion. This 
review is to consider pri~arily 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 P ~oJect is moving in this 
~rea. 

The second special evaluation is sched ~l e j fcr 
the begi,lning of the fourth year of project irnplementatlon. 

1 
I 
I 
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At this point in time, the first tank is scheduled to have 
been completed and one wet season 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 neasure long range impact 
of the Project. 

F. Conditions Precedent, Covenants and Waiver Requests , 

The following special Cpls and covenants are anticipated 
for the Grant Agreement and Loan Agreement. There is agreemellt 
between AID and the RTG on all substantive aspects of the cpls 
and covenants, and no significant delay is expected for 
executing the Agreements after the Project is authorized. 

1. Initial Conditlons Precedent to Disbursement 
for the Grant 

(a) Establishment of the Project Coordination 
Committee, Provincial ODerations Comn~ittees, and first site 
team designated. 

component. 

(b) Co-Project ~lanager Appointed. 

2. Condition Precedent to Disbursement for 
Each Project Component Other than Advisory 
Services 

Plan of Action and Financial Plan for the 

3. Initial Conditions Precedent to Disbursement 
for the Loan 

(;1) S3:-:-:e 3.~ ]ra.:H. 
(b) Same,us ';rs.:-:t 
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(c) Legal Opinion 
(d) Appointment of Borrower's Authorized 

Representatives. 

4. Condition Precedent to Procurement of 
E£uipment (Gxcept jeeps) 

Procurement Plan for all items. 

5. Con~itions Precedent to Construction of 
Each Service Center 

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

(b) Agreement on maxim~ costs payable from 
the loan for ~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 is 
proceeding satisfactorily on construction/rehabilitation 
of important off-farm infrastructure. 

(c) Satisfac~ory Staffing Plan and eVldence 
that adequate staff has been assigned to the site team to 
carry out the ProJect. 

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

7. S;)(;:!cial 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 terDinates. 

(b) The Borrower/Grantee agrees to assure an 
effective ~rograD of and adequate annual budgetary provlsions 
for ooeration and ~aintenance for all in~rastructure com~onen:s 
of t:--.'2 Project. 

(c) The Borrow/Grantee, within twe years 
following sU0stantial completion of the construction phase 
of system physical rehabilitation, expansion, and/or land 
development at each site, agrees i) to establish for each 
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site a program satisfactory to AID for recovery of on-far~ 
O&M expenses, and ii) to make best efforts to establish for 
each site a program satisfactory to AID for recovery of main 
system O&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 Borrower/Grantee's investment 
costs in the Project, particularly land development. 

G. Waivers 

The following waivers from AID procurement 
procedures are requested: 

1. Proprietary Procurenent of 7 American 
Motors Jeep Vehicles - Approximate 
Cost - $34,000 ($36,000 Grant, $48,000 Loan 

Three jeep vehicles are needed to support the 
consultant team in the field, two for the soil survey ~ea~s 
and two for the topological survey teans. 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, especially during the rainy season when road 
conditions are difficult. Right hand dri~e is a saf~ty 
requirement in th~s country. As previously justified in 79 
Bangkok, 49240 and Banskok 00404 for the Hill Area education 
Project, only ~1C jeep vehicles are s~itable for r~ral areas 
of Thailand because of parts availability, standardization, and 
maintenance proble~s with other U.S. vehicles of sinilar 
specifications. 

2. Ilaiver of 636I Requirerrlents for 38 local!.z. 
Manufactured Srall (less than 125cc) 
.. - t - .- -. . ~ .-. , - ~ ,.-:u UJ..I.-jl.-l.t:::.::> 

ApDroxi~3te Ccst: $27,000 frohl the Loan. 
Motorcycles will be provided to site managers and assistants 
(16), special extension agents (14) and construction 
supervisors (8) to provide necessary mobility around ea~h 
site. U.S. motocycles are unsuitable due to their large 
size and prcble~s in obtaining servicing and spare parts 
in rural ~~~lland. 
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3. lvaiver of 6361 Requirer.1ent:s for 2 Locallx
RHD Pick-UE-!rucks 

Approximate Cost: $12,000 from the Loan . 
Two wheel drive, RHO pick-up 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 inapp~opriate 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 

'rhe Functions 

The interface teams have the overt function of bring 

about understanding between the Project staff ~~d the rural 

people, to enable the implementation phase to procee~ 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 know in what ways the 

Project staff can help them and in w~at ways it ~not, ~~t 

it is also necessary for, say, an agricultu~al ext2~sio~ 

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

able to show them. Left to themselves wh2t ~ollcws is the 

kind of situation that tends to ~e ~e~eated over a~d ove~. 

An extensio~ o:ficer, :or exa~?:e, is i~st~~cted tc 

promote t~,~ growing of co'::ee, 

policy. He approaches ?eOD~e '0'1':'.0 ~avc 

generalised notions c:. ~i:'1 as 

whom they expect help, if a~yt~ing. 

help theyneed is proba~ly related to sue:: t~ings 3S 

subsistence rice shortfalls, ir~igation '"la:.er or so~e:,::.':":;:j 

q~ite apart from coffee, and corinq f~or t~e govern~e~t, 

they will exoect hi~ to contribu~e directly on t~ese ~3ttcrs. 

When he does not, (because l- h . . 
~,.lS ::.S ~ot the kin~ of ~e:n ~e 

is empowered to give) they are disa?poi~tcdr ang~y or co~-

~hich they di~ ~ot a~~ :~r. ~ +- - ~.-.J ____ . 

probability that if they did ;,,.-1 \~ r ~ u,-, 1 __ _ _ 

eventually be much better o~f. 

jmenustik
Best Available
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In brief the interface teams, thro~gh knowing the 

people and having their trust, can help them to make proper 

use of the technicians in the field as resource eersons, 

which is what they are. It is unreasonable and inefficient 

to expect these resource persons to serve simu!taneously 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 a~2~Ys:S 0: problems 

and interpretation of the human and physical environ~ent, 

how the people fit into it and what they should and should 

not expect from it. This sort of process is so~etines 

called "consciousness raising" or "self aV/c.l:r2~ess" develop

ment but its basis is really in t~c habit of analytical 

thinking and group problem so:ving. If one listens to group 

conversations in isolated Thai or ethnic ~inority v~llagcs, 

they habitually take a circular route; t~e subjec~ ends 

where it begins. Any ?roblem is introduced as a co~?:aint, 

confirmed with a wealth of similar examples and left hanging. 

Usually something or someone is identi:ied as being to blame, 

(government official, ~erchant, we~ther; b~t "0 analysis or 

line of a~tack to solve t~e problem is develooed. 

The underlying need in this situation is slowly ~nd 

patiently to break down the attitude of oassive acceptancp 

of difficulty, injustice or disaster as inevitable con-

seauences of a way o~ li&~, 2~~ reDlace it with a ~0re 
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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 tr).i s l:ole ,,,i th his own. Teachi'1g people how to 

perform certain functions in a more disciplined efficient 

manner requires a very different ap~roach 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 usefu~ly applied. The 

last sentence is the most important statement of this section. 

Only if a?plied on sound manaqe~ent principles is technology 

any use. 
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IF TEk~S BEHAV!OURAL MODSL 

;' 

Respect for the 
Value of 
Their Role 

----------~/~-----------l 

-1 
/ 

Sense of 
Respons ibi l.i. ty 
to Serve 

<:E=~----

An 
los trulIlI.'f1 t 

Of 
Change 

. ~- Ideas ----:> 

~ 
\ 

\ 
\ 
\ 

Cross-Cultural 8rienta~ 
tion and :den~i=ication 
'n'i t:t the ~a~get. 
Corru"un:' :y 

Qua:': ties ---------------» 
Se:':-::iscit:':":'~e 

a!'".c 
~':'exi~ili~~l 
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Selection Proce~ure and Criteria 

The criteria for and methods of selecting people for 

the IF teams will be critic~l to the success of this 

~~~ional u~it of the Project. 

A variety of people are needed, of both sexes, some 

Thai and some of repr:sentative et!lnic minorities, rna ~.nly 

Karen. The i~portance of this diversity should not be 

overlooked; tl~ere is no doubt that the Dossibilities for 

success will be greatly enhanced if both sexes and all 

groups understand the Project and what it can offer the~. 

Every effort must be made to select candidates who 

already have the basic qualities and ideas eypressed in the 

Behavioural ~'1odel attached. :n such cas~ the traini~q 

function is to stren9th~n and reaffir~ the candidate in 

tendencies which ar8 alrea~v present, a t~sk ~uch e3s~~~ of 

achievement than toincu:cate ~ullv t~rough training a:one. 

In ac..c.i tion t.o those qUCll i ties the cc.ndida tes !:,:-ed to 

be in 30und metal and physical health and their work is 

exhausting, particularly in the e~otiona: sense. 

The educa t'::'on s tanc3.rd 0 f ,:he car:' __ '~ J :.es should ::::e as 

~igh as possible, provided that in seeki~g for e~ucatio~~l 

qualifications t.he selectors co !:ot lose sight of other 

on flex~~ility and indiviCu~l sclect~c~ rattc- than on for~2: 

qualifications alone. 

1 
I 
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Essential Curriculum for Pre-Entry Training 

of I.F. Team Candicates 

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 

understanding of the basic features of the 

target population 

2. a capability to use techniqees of group 

dynamics in helping people 

3. a knowledge of the precise technical 

resources available to village people 

through the Project and how these can be 

used by them to help the~selves. 

The basic require~ents in these 3 areas are llsted for 

convenience. Precise details are provided ~~ ens~re ade~uate 

coverage. 

1. Target pop01ation s;udies 

social values 

- way of life and custo~s 

- leadership system, i.e. author~ty str~cture 

and main source3 of ideas. 

indigenous technolosy i.e. health, 

agriculture, etc. 

above. 



J -

N.D. This study should emphasize the n~ed for Change 

Agents to ta~e the3e ~mportant ideas habits and attituce 

into account in the course of their work. 

The responsibility of the Training Team is to give ~he 

students an outline of what they ~ust find ou~ ~nd know about 

their own t~rget population in order to do their work, and 

also to give then the techr.iques for learnir.q it. Getting 

the actual infor~aticn should be tte ca~~idates private 

responsibility, but some opportunity for field wor~ on this 

subject must be aiven iI: the traininc progra~ and the results 

evaluated. 

2. Techniques of group cynG~ics 

leadership identification techniques, e.g. 

sociograms, crass-check questions. 

how to conduct surveys In people identification 

of consen3~S nrob~es3. 

how to involve geople in analysis and reaching 

agree~ent on ways o~ attacking consensus 

technlques for the conduct of ~seful large and 

small grou~ meetincs. 

techniques to achieve villaqer evaluation of 

techniques ~or na~ority review of ~inority 

opinion with the objective of reaching consensus 

or accept~~ce of some alternatives. 
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N.B. It is very important 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 unon decision ~ight need to employ all or ~c : ~ of 

them. 

3. Knowledge of technical resources available. 

know in general w~at tec~nical resources t~e 

Project provides. 

how to evauate t~e relative useful ness o~ 

specific resou~ces for s?c~ i~ic vil l age 

needs and in w~at or~e r ~if~erent forms o~ 

assistance s~ould be sough:. (usi:1g 

consultation wit~ technical personn2 l) 

In particular detailed studies s~ouJ~ be ~ace of 

the following: 

ricebanks 

rural credit availab l lity and admi~i~tration 

lan~ development assistance 

small scale irrigat~on develo?~e!1t ass i st2nce 

forms of cooperative organizatio;· 

family planning and ~c~:th ca~e services 

malaria control operations 

adult education progra~s 

l 
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Training of Interface Teams - Prototype Course Outl~ne -

The course outline set out be~ow 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 ~ai !eachers College. Fi:!:'st 

5 weeks, caslc principles at practical leve: as far as can 

be arranged. 

Course objective for this section: 

To familiarize students with the fundamental 

principles and useable techniques of conscious~ess-

raising and the d2velop~ent of g~OLp dyna7ism a~o~g 

isolated tradi tional conserva::'i. ve COI:1.~:luni ti.es. 

To give students a feeli.n~ c~ groLp identity in 

sharing this knowle~ge 

fessional s?irit. 

Subject headings su~gested 

1 The methodology of gro~? dynanics. 

2. The psychology of isolated traditiona: soci~ties. 

3. Cultural differences, with special reference to 

the cO~!:'lunica tion 0: ic.eas anc. in!"'.ovations i. e. 

_~ :. = : c ~- -=- ,...., -~ -

et:.c. 
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4. Principles of education ~ educational needs of 

ru~al people, useful methods in non-formal adult 

education basic literacy program organization etc. 

5. Psychology of development. 

Course divided into lecture outlines and student 

participanting programs with time for preparation of students 

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 te~~s by the staff rnembe~s accomapnying the studen~s 

to the fieldwork. Reinforced by the students in informal 

discussions. Students assigned to sleep in villages by 

arrangement learn a~out village socio--economics, take notes, 

write a structured report on pre~iously identified topics on 

return to Chiang ~ai. 

Last 6 weeks: Operational training 

1. Study of RTG agencies as they will/do oper.ate in 

Mae Chaem. DOLA, RFD, DLD, !)AE, DA I P~1D I and 

agencies involved in delivering social services. 

Their Role, and How the~ operate What their 

objectives are in !·:ae Chaem. Studer.ts make s;rall 

administrative handbook ~0r selves i~ h~~~ covered 

notebook. Checked by staff, corrected by stud2nts. 
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2. Operations 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 

3. 

4. 

5. 

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 defaul~ing. 

Organization of irrigation development. ~ow to 

apply for schem(, land iden~ificati(~ and release 

by RFD, role of DLD, villagers, !F tea~s, in 

Planning, and construction, employment co~ditions. 

Organization of terrace develop~ent Criter~a 

organization of land capability survey, lan~ 

tenure terms on which RFD will alla~ land to 

farmers, basic for allocating, i.e. who b-as 

priority? What does he have to do to apply for 

land? How must he eevelop it before getti?g his 

certifica~e to hold it? 

7. Relevant agricultural knowledge for the role of 

If teams. - What research is beine dane in~o 

~.TDorta:1C :~eeC:_s, . ',.- ~- ......... ,..... ~ 
"-- ~.---, 

annual crops, perennial crops. Who is doin it? 

Where? Market information and to get it. 
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8. Pri~ary health care 

9. NOl-formal teaching methods and skills, 

especially literacy training. 

10. How to teach basic subjects to villageLs who 

request them. 

Objective of this last five weeks is to make these 

young people informed as well as sympathetic--~ot only 

willing but able. Aware of how the Project wo~ks, 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 cou~se might be d~awn fron: 

The Government agencies to be deployed 

in ~ae Chaem, and already t~ere. 

The TC Department, ~OE 

TAHAP 

TALD 

CMU 

Y~1CA Chiang :'~a i 

etc. 



I. PROJECT CHECKLI~! 

A. General Criteria for Project 

1. JY 79 App. Act Unnumbered; ~ 
~c. 653 (b); Sec. 634~. 
(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 Congress (or 
not mor~ than $1 million over 
that figure)? 

2. FAA Sec. 611 (a) (1). Prior to 
obligation in excess of 
$100,JOO, will there be (a) 
engineering, financial, and 
other plans necessary to carry 
out the assistance and (b) a 
reasonably firm estimate of 
the cost to the U.S. of the 
assistance? 

3. FAA See 611(a) (11. 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? 

4. FAA Sec. 611(b); FY 79 App. 
Act Sec. 101. 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 Oct0her 25, 
19~3? 

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

Agreed plans and firm cos: 
estimates are incorporated 
into the Project Paper. 

No further legislative 
action is required. 

All appropriate standards 
and criteria have been 
met. 

Page 1 of 
8 pages 



5. FAA Sec. 61ICe). If project 
is capital assistance (e.g., 
construction), and all U.S. 
assistance for it will exceed 
$1 million, has Mission 
Director certified and Regional 
Assistant Administrator taken 
into consideration the C01:a
try's capability effectively 
to maintain and utili~e the 
project? 

6. FAA Sec. 209. Is project 
susceptible of execution as 
part of regional or multilateral 
project? If so why is project 
not so executed? Information 
and conclusion whether assis
tance will encourage regional 
development programs. 

7. FAA Sec. 601(a). Information 
and conclusions whether project 
will encourage efforts of the 
country to: (a) increase the 
flow of international trade; 
(b) foster private initiative 
and competition; (c) encourage 
development and use of coopera 
tive6, 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. 

8. 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 (i~cluding use of pri
vate traae channels and the 
services of U.S. private enter
prise) . 
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Project is not for cap~tal 
assistance. 

No. 

The project is not designed to 
have .my significant effect 
on any of these items. 

Sea above, Sec. 601(a) 



9. FAA SE~. 612(b); Sec. 63§.,(h). 
Describe steps takp.n to assure 
that, to the maximum extent 
poss1ble, the country is con
tributing local 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. 

10. FAA Sec. 612(d). Does the 
U.S. own excess foreign cur
rency of the councry and, if 
so, ~"lhat arrangements havE~ 

been made for its release? 

11. FAA Sec. 601(e). Will the 
project utilize competitive 
selection procedures for the 
awarding of contracts, except 
where applicable procurement 
rules allow otherwise? 

12. FY 79 Apr. Act Sec. 608. If 
aSSistance is for the pro_ 
duction of any commodity for 
export, is the commodity like 
1y t~ be in surplus on world 
ma:;:Lets at the time th<=>. result 
ing productive capacity becomes 
operative, and is such assis 
tance likely to cause substan
tial inju~y to U.S. producers 
of the same, similar, or com
peting commodity? 

B. Funding Criteria for Projes~ 

1. Development Assistance 
Project Criteria 

a. Fp_~ Sec, l02(b)i :1.1; 113; 
281a. Exte:lt to ·,.;hich 
~ v 1- c:- '," , .L .;. (d) e t fec
tively lnvolve the poor in 
development, by extending 
access to economy at local 
level, increasing labor-
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The Royal Thai Government 
contribution to this 
project will exceed 25 per cent. 
These are no U.S. o~med 
local currencies available 
fo~ this project. 

No. 

Yes. 

The project is not for 
this purpose. 

(a) The project is intended to 
directly involve the rur31 
poor of the p~oject area ~~j 
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 cities 
to small towns and rural 
areas, and insuring wide 
participation of the poor 
in the benefits of develop 
ment on a sustained basis, 
using the appropriate U.S. 
institutions; (b) help 
develop ~ooperatives, es
pecially by technical as 
sistance, to assist rural 
and urban poor to help them
selves toward better life, 
and otherwise encourage de
~ocratic private and local 
governmental institutions; 
(c) support the self-help 
efforts of developing coun
tries; (d) promote the 
participation of women in 
the national economies of 
developing countries and 
the lmprovement of women's 
status; and (~) utilize 
and encourage regional coop
eration by developing coun
tries? 

b. FAA Sec , 103, 103A, 10.i.L 
lOS, 106, 107. Is ass is
tanc~ 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 rurctl poor; 
(103A) 1f for agricul
tural research, is full 
account taken of needs 
of small farmers; 
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(b) The project will help 
organize farmer organizations 
and (c) vlili promote local 
participation in the 
development and implementation 
of pr.oject components. (d) The 
Project is not directly 
target ted on women but shcru'ld 
promote their participatj.on 
in ths l'l.ational economy by 
improving the general 
economic levels of the 
project area. (e) The outcome 
of the project may be use.ful to 
other countries with major 
~V'atel:sheds in the region. 

' ~ine Proj ect Purpose is to 
increase the inccme of the 
rural poor. 



(2) (1C4) for population N/A 
planning under sec. 
l04(b) or health under 
seco l04(c); if so, ex 
tent to which activity 
emphasizes low-cost, 
integrated delive.ry 
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 j 

commercial distribution 
systems and other modes 
of community research. 

(3) (l05) for education, public N/ A 
administration, or human 
resources development; if 
so, extant co which acti-
vity strengthens nonformal 
education, makes formal 
education more relevant, 
especially for rural 
families and urban poor, 
or strengthens management 
capability of institutions 
enabling the poor to parti
cipate in development; 

(4) (106) for technical as~ N/A 
sistance, energy, research, 
reconstruction, and 
selected development pro-
blems; if so, extent 
activity is: 

(i) technical coopera
cion anj develcpme2c, 
especially with U.S. 
private and voluntary, 
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or regional and inter
national development, 
orgE..1iza tions; 

(ii) to help alleviate 
energy problem; 

(iii) research into p and 
evaluation of, economic 
development processes 
and techniques; 

(iv) reconstruction after 
natural or manmade 
disaster; 

(v) for special develop
ment problem, and to 
enable proper utilization 
of earlier U.2. i~fra

structure, etc,p 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 development. 

c. (107) Is appropriace effort 
placed on use of appropriate 
technology? 

d, FAA Sec, 110(a). Will chI? 
recipient country provide at 
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 been ~~~~e~ for 
a "relativel~7 least-developed" 
country)? 
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N/A 

Yes~ per the PP Financial 
Plan. 



e. 

f. 

FAA Sec. llO(b). Will grant 
capital ass1St.ance be dis
bursed foT. project over more 
than 3 years? If so, has 
justification satisfactory 
to Congress been made, end 
efforts for other financing, 
or is the recipient country 
"relatively least developed"? 

FAA ~eco 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 development; 
and supports civil educa
tion and training in skills 
required for effective parti~ 
cipation in governmental an.d 
political processes essential 
to self-government. 

FAA Sec, 122(b). Does the 
activity g~ve reasonable 
promise of conc~ibuting to 
the development of economic 
resources, or to the increase 
or productive capacities and 
self-sustaining economic 
growth? 

2. Development Assistance Pro~ 
Criteria (Loans only) 

Page 7 of 8 pages 

This is not a capital 
project. 

This project is designed to be 
directly responsive to felt 
development needs of the 
rural poor. Attention is 
given, to developing local 
institutions (e.g. rice banks) 
and to provide basic skills 
(e. g. literacy train:',ng) needed 
to effectively participate in 
governmental and political 
processes essential for 
self~government. 

Yes, these are major 
object~ves. 

a. FAA Sec. 122(b). Information N/A 
and conclusion on capacity of 
t~e country to repay the loan. 
including reasonableness of 
repaymenc prospects, 



!>. FAA Sec, 620(d), If assis ~ N/A 
eance is for any productive 
enterprise which will com-
pete in the U.S. with U.S. 
enterprise, is there an 
agreement by the recipient 
country to prevent export to 
the U.S, of more than 20% of 
the enterprise's annual pro
duction during the life of 
the loan? 

3. r~i!£J Crite~ia Solely!£! 
Ecouom~c Support Fund 

a. LAA Sec. 531(al,. Will this N/A 
assistance support promote 
economic or political stabi-
lity? To the extent possi-
ble, does it reflect the 
policy directions of section 
102? 

b. FA.A. Sec, 533. i.JiU assistal~F' N/A 
under this chap~er be used 
for military, or para~ilitary 
actiVities? 
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Mr. Donald D. Cohen, Director 

Annex C 

MINISTRY OF ACRICULTURE AND COOPERATIVES 
Rllj;Jdamnern Ave., Bangkok 

THAILAND 

August It, 

U.S. Agency for International Development 
2~48 Soi Somprasong 3 1--~C=-'~~rrp~./-'-"-1 

\ INlTIAL:=~~==-:=-Bar:gkok 

Dear Mr. Cohen: 
: OATE : 

_ During recenr: nlonths officials of the l\oyal Thai Governme.nt and 
USAID have consulted about specific ways to improve productivity and farm 
income in the Northeast. 

As th~ 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 develo~ment 
component; intensive extension assistance; assistance to water users groups; 
marketing ass~.stance; improve.d operati.ons and maintenance programs; crop 
insurance; operational research and demonstrations; and training programs 
for farmer', and HOAC personnel. 

Thus, we are requesting that USAID provide concessional assistance 
to support this Pcoject in the amount of USS8.6 million. Of this amount 
U5S2.8 million in grant funds and U5$5.8 million in loan funds has been 
estimated to be required. The total Project estimated cost is USS17 million. 

As you know, RTG standard procedures require Thai Cabinet approval 
of the Project and its financing before an agreement can be signed. These 
?roc~dures dre in prJcess auG are expe~te= tJ be ccmple:e~ ~n ti~e to si~n 

an agreement before the end of this fiscal year. 

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

Sincerely yours, 

(Kangwan Devahastin) 
(Deputy Under-Secretary 
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Detailed Analys~~ Material 

1. Technical Analysis (Agriculture) 

2. Engineering Analysis 

3. S()cial Analysis 

4. Economic Analysis 
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Ix:u:rcduc&ion 

OJl~IZATlf)~~ Am 'mAINn~G mmns FOR 
!!!DIUt:~m1m mRXGATIODI ru~SERVQJ}lS 

NtR@roW} conL'lul tanta ft'orn intc&,l1lllUaJlnl bOMB, from t'6@Mrcl1 
Uwtituti@llm llnd fr~m aid organi8atitHllll hOV{!l eitod t:h~ pot19Uti81. fLlI' 
uaine ~1l- <and w-.ad!Ym-oig8a t:@fiI@&"VoiX'Q for ig'ri~t:lt!on PW:P'OIllO@ in 
NOK'thOOBt: 'l'h-!llil.nna. Uru:QI&'tlLiMlcely, wil~~ fOOf."0 eMU 500 mmilU, ~dillID 
s~d l&rg@ rGO~~Oi~D and pondB ~V@ baeD. b~ilt th@ full pot~nt1al fo~ 
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Wi3G} for: i);'&'iS~tion btM} Y0i: to be plrovan. In ~ny insi::llnccH\ th@ full 
~tooU&!l ~rul{llt be r~IJUg@d duo to thl2 18ck of 1112C',GSMl'}' inf1.'~Btructl!.Y.'6o 

Yat, probably lmro importlliltly 9 chG 1.I1lck of PK'OP@l' op@ratlon Ilnd fMl1,n~ 
tru:Mi)i'!C@ t3 tafUog Illnd proc:',@dw:oo bflO X'ermJ. ted III poor IllilnaS@w£lnt of th@ 
W8ttl:&' .\lind hme 100 to &'£lpid det;Elriontiou of eb@ ayotGl'iill.. Thin POOl' 
@.mW.l~illiL~nt stX"uctUX"e Ma dhcom'g}f)®.<d ad(}l)tion of 1z:r1gtlt@d a~riGl!l!;m:@ 
a~cb tb~t v@~y littl@ af the p@t@utially ir~iBet@d land undor th@ 
~di~ai~~d ~e8~rvoir9 10 actually iX"riBmt6d. In ardor to X"e81!2@ 
tn® potoot:l.!.ll of th~0o r(;i8m:voU:5 the @.£lKl.l)l3Gl!m~t StX'lM!tm.'6 mutilt; b~ 
1"0~OK"8cllnigoo .§na tho tiltatf trabwd in (j)p11ral~gn and lP,2lifit@l/.&}KlI:@ pro~ 

coourea. 10 addition, it b IMiH!QOaary 1:0 pr-ovido propill.' on~K!j:;:12 w,'3t:or 
~~n8Go~nt nnd ~gronomi~ extenffiion 8@rvico8. 

Staff Re~irem2nta 

In ol'd~n: to mmnB{!;e t\ !l1~dil!m~dgod t'@fl®t'voiX' in mddition to tl 

g8 te~eepeX' to opm:n to ehQI go to n t tho nmot"'1oir i e 18 o.ocot) on~y i:!) 

hln~Q ~n.g8<!l:Ml.nt pex-9~nneJ. at tho main snd oecnnruu:y ~l 16vol £lS 
~(it!l &0 Iil u~ter \u~or gremp t"oprGo~.mtlllt1vo (cotlmmn b:rig8to&' typ@) at 
the t0X'tU:U:Y l@vol of tbl!ll ByoteIDo Til@'!:'Gl alBo mtWt bo 81 p.;;aint6}!lAnCO 
otlaff llIvGilable both tOK' pxoevootivc mninr.erunllce and ~ ~guLfir ropairo 
lW t<Tell QfJ for ellt1l:rgQ!lcy rQ~Mlit"(l during tb,@ cropping aClltlOlW. Pifl~Uy I 

it ia ne-ceS881ry to have (~mpetoot w:tcoa:lon (3t.\'1ff with trgining in 
b:rig8"",ea .ngricul tu,,'C llnd! uith a ~otiv411t:lon to ~Ci;: thitl trai.uing 
to th@ uaero of eh@ uyotc@. 

Obviously, unlct.JCI th8 p0l:1lJ2lnent I~ta£f tlE"G of 3ufficiant quan~ 
city and have prOI)3r trl1l1ning it h not pos,o.1bl€l co tll.BM30 and @~1ntsin 
the syste.m. It: ~oema n0(:6tHI~1'y that, in Idddit;ion to tho ~atok()cp®&', 
thCI:O is a minimum of e"'(1 syat.OI>!!J open t100:0 pm:Bofiflel coolCditlati1l8 
the ,,,ater dp-Wlnda from the !!.Win ~fid tHlCollda:ry c~M1B to e.blfl Ch8k 
o~tletB. J.I cn@ ayatom f.n vary largo cbm.re lX&1ly be t\ rcquir ommlt fogo 
lildd1tionlll operation p0rMnn~1. Hithin I:h~ Chllk th@J:'€l 18 a "(Bod for 
on~fI1ll:m Yl.!ter man.mgemooc axtenoion p(lrl!lo'J.ll(}l~weU 88 rogula? agro~ 
nomic extensioCi pcarll\i;nmaL If the nOt1il d Chalt. io frOlli 500 to BOO rill! 
1.0 tn:oa thQ on-farm uatlAl.' lMMsement and agronomic utonB!on tlBsotl!! 
mhould be able to eeK'V~ mboul'.: ton Chalto. 'lat avon "'1th th1.a intensity 
of Btl'lff it 1D not going to bo P@09Ii)[ai' fOE: tha system to WOE'k offlSCtivdy 
tm.l@i'HJ ther8 exints a tH;~:on3 '(-Jatoi;' OO131'@ tlEHlOcil'ltio1.1 including til Pi'op<tu:ly 
trl'!n~d coormun irr1glH:oK' Co 'I"h~ (ln~fllrm ~i!.'lt0r 1M1lOBGoont tmtllna10n £'luff 



uill worit very closely wHh thelile groups I1nci h~lp to train the COilR.~n 
ir~i8ator6 but it 1s pro~bly nQC~s3ary eo ~lBo fiaVQ one subject 
~tt0r sp@cia11ae (St45) t.o help orBan!~e these aOGoc1~t1gnB 1nitiallyo 
F1nslly, there 1i!U8t b@ a permll13@llt fil~int~maX1CQ crew IJt.at~,on~d at oocll 
reeervoir 0 Therefore foE' ti sYl>lteJM thlllt tillS Wo ID;llin ~rw18 and 8~V@\G 
fraa 20~24 Cbaka the follo~n~ staff are requir@d~ 

Gatekeep@r 
SyEltem OperatioiUJ Staff 
On~Fi1lrm t-Jl1ltel' M!lln.agem€lut: E:lttaoaum, A.gent 
Agronomic E%tension Ag~t 
l'minteMnc@~ 

Sup@rv!BOi:§ 
T@cooicimx@ 
L3b<n:ers 

Subject Matter Sp;edaHB·tfl"'? 
Water Manag@m~nt 
Water U~€lr8 AG~oci.tlous 

1 
2 
2 
2 

1~2 
,2 

t}=o 

1 
1 

If thQ @YBt@ID i~ 18r6@~ add1ti@~1 @~f.t will b@ required, but ev~ 1£ 
it ia ~~ll@r thi3 10 probably th@ minirn~~ ru~ff required to ~naS0 
the 3yotem. Ait@r thQ QY3t@m 10 ~or~Lng prop~rly gnd tho C@illillOU !rTb~ 

gotorB ~r@ well trBin~d it will be ~B3ible to r®ducG part of the 
Illit@xulion input IHltiluming tho r@~uliJr Q&tG:fis1.on ag@KJt from tho tamboo 
C80 provide !'10m2 of tile I'@qUiI'tM! (Hll;Vic~il. The 8tW jlmct ID1H: UX'= 
Gp@Cialistli t-1:1.11 be rotated to <ilfiotftel' tllillt of rEl6~voiI'f:ll onGEl tn@y 
~V@ trained their reop@ctivG staff and uQve o9tabligll@d ehG tlGC@8SS1'Y 
uorldfi~ procedureB. 

Staff Trminirw 
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The llliljority of the yO\.UlS cmgineerin.g t.ec!micilu18 ':1o~tt!ng fG~ 
tho Raytll I~rigotion DElpBr~~t (RID) h~ve receiv@d th@i~ trainins at 
~ID8e School of Irrigation. The zonem~n 8nd common 1~rigotor3 ~gV@ a 
mucl'!. leoa fort:!lBl training program and eh9J.~ m:e @v® 16tH) prefMn:ed fo!' 
the demnnds of their position. Unfortunately, ev~ this limited tr3ifi~' 
:Lng in not very applicgble to on~fnrm ~ater mGna~@F~nt need@ of th~ 
m~HHum~£liged reservoir!] nor haa RID Gho~m much 1nte~e!lt in improV'i~ 
the oper~tion of theae 3YSt~o Recent res08rcn hB~ Glre~dy demon~ 
or-rated that there exhts .tI oignifiC!ltlt gap be~YElen the needs of tY8t~n: 
u~ero within the ~ and the ochodule of rele~sea lo11ow~~ by the 
gf! telteeper • 

In many instances the g8takeeper simply apella the gatoe or he 
waits for a specific K'aqucac from B farme!:. In dthar Cfl90 the sytJt~ 

*1'0 work on l< number of s)"aterM dependinB upon location find BchedulinJ. 



is nuC bc1nt; (};..:ra Cl:U opti.Dliil.ly. The first individual Chat; needs to 
be;: traincd is chI:! ~att!ket:pt:r hilll~el£' He netds to learn something 
about p laut-wa tl:r J:'t:q uirt!lUcnts j i.rriga cion delivery aY6 tern efficiency 
and abuut th~ in£l~w/uutflow p6tt~rns for hl~ p~rtlcular syateQ. 
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Once r;he gatekec:pe.r undt!I'sr;and$ the fund,!ul!enta18 of \-Jater delIll!nd than 
working dotiely with the operations B·'.:afi j the \<Jlilter IQanagement exten." 
sion agents and L:ne HstelC' w-Jlnagerut!nt subject: matter specialist the 
supply side can be schedl.lled '-<lithout too much difficulty. The formal 
training for ~atekeepdrs should tuk~ about two-three weeks with another 
twu weckB of on-the - lob workin~ with th~ other personnel in the system 
developing and lliOdify ing t:h~ tentative operation schedule. Ho\,,'ever j 

the gatl:k~=p~r lUUSt. also lt1JHll t.o very c,llrefully monitor the Hater flow~ 
Lng in t:he liy::lt:elll all \.Jt:U lAS che ..,uner l.eaving the system in order to 
learn che uniql.lt: ch~ r act«~ris t.i cs of his re::lervoir system. TIils knoh'~ 

ledge will alluw him to [wdify h18 schedule from year to year aa appro
pria!:e for t:hl!C yt:.ar '3 rAliuiallirulloff PJltt~ru. 

The Ilysc.em.s operatioos personnel have perhaps the moot diffiG1Jlt 
Btl!: of task,. p41rticularly if the system i 8 operl!te.d ao thac watet' ia 
rotated ~iil:hin the irrigClt:erll.lrt!d. Duri.ng I~ach dry 6~ason given t:he 
amount: of warer Ilcorect the systl!lM operlll:iona personnel llre going to 
have tc detHrmine the li.011t8 of the systmn to be served. l,Jithiu thi.~ 

system chey a ... .: going to Mve to decLie on I:he ro.oBt:. efficient rotation 
aY3Ceill and ar~ th~n going co have to ace that the water is rotaLed to 
serve all the water needtl of the U.'lcrs 'JJ.thia the dHferent Chaks. 
This ia going to require very careful cDordination Hich the other 
systems l.lpc:racion ptrsunnel, IJith the gatekeeper clnd viet the COlllll100 

irrigators for ~ach Chak. And, of course j the systems operation per~ 
sonnel will have Lu work c lotlely Hith th e m.aintenance 6taff in order 
co schedule uLaintenanCt;; t!>o that U: Me the l.eas!: i.;npact on r.he WHl of 
the irri~ation systc:w. . 

The t:raiuing for tl,e systems operati.ons personnel should include 
mr>dules on ~rop-wu tel' demand, schedule 1'01:8 tion development, tiy S teD'.3 

coordina cion. ma intl!nance supervision, HB ter trulnag em till I.: , droinal5e, 
irrigation techniques and farmers organi zations. This training should 
cake l:IGout ei.ght w~eks 'li.th abou.t six ",eeka of formal training dividt~d 

roughly in to two week segmencll related to: (1) sys l:e.m.s schedul ing and 
operation, (2) water. measurement j Wllintenance and drainage, £lhci 

(3) irrigation tt!chniques lind workul~ 'dith farmer organizations. The 
last CWo weeks of training should be on-the-job training 1n their 
systf!m where they put their t.raining to u.se under close 3upervisiou 
both from the subject matter specialists and the concerned connultants. 

The extension agents, both tor the on-farm water U1flnagement 
Ili!;ent: and the agronomic agent, must: have specialLed training 11\ 1.rri
gation wacer UllJnagt!me!1t. In add:.tion, the watt!r CUIlna~em.enc e..xcension 
agents should hdve some idea aU0uc sy~cewB operations and Jraintige 80 
they can explain the rotation and drllinagct systc.mB to their farmere 
and also so they can help train the COIWThOn irrigators. The training 
in on-Earm water management ~hould take about four weeks of formal 



trdining l:Iud chcll thl.:ct! :lhUlI1J bt.'! another two vJet!ks of svecialized 
training in sysct!ms and O(aillllgt! operation. The final tHO weeks of 
training :lhould includt:: the cOUU1lon irrigalors and. again. should be 
on-the-job practical traiuing to begin to learn exactly what is 
requ!red to operate their system within ea.ch ChElk. The agronomic 
extension ag~nt~ will need about two weeks of-r;rrnal dod iniycmal 
training in market development anli m..qrket1.ng. 

The IlWintcnaY(;1: /jupct"vi..1or~ lind cechnicl11ntl. 1n addU:ion co 
chej.r re~ular tc~hl\icl!l trt:!iuln~, require training in maintenance 
8chedul1.ug and drl! inll!5t: rt::pa inl. They lIl80 need t.o have some know
ledge of tht:: opl!t"utioll vi tht:: ~y::lt~ill beCliy~e they rM.y ntl!:d to 31ightly 
modify the Jiscriuutlull uy~L~W whcr~ there are problem aretl~. 

Training MaC4:ri£ll:i and Sict::s 

The regular ~xten3ion training and zoneman orientation courses 
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can be held aC the normal sites as the locacion requires. Ho\"ever, the 
specializ~d training i v [" t:h~ g{jtekeep~rB., the syst:eDlS operation personnel, 
the ext~llaion agtmts and the B'Jbject lll1ltter specialists could 
require the developmeIlt of a nl~\v training site. In the Philippines 
the National Irrigation Acim.J.niatration MS eacablished a center for 
training irrigation c~chniclana (B.Se. agriculture graduates) that 
haa {) one~year curriculum which_includes systelns operation, on-hrm 
water lrumagem~nt., maintenance scheduling and supervision and extensivn. 
Parta of this training course are applicable to the training needs for 
m~dium-81zed reservoirs and ~n effort should be made to obtain all the 
training I1l!lct!riala chat art! availabl'e from chi::) center. The Int.ernational 
Rice RI:~earch Institute (LlllU) in the Philippines organizI!8 each year [\ 
6~8 l:iec:k training course in wul:er I.Mnagemenc ""hieh ;1.1) o£ceu r\.l.u in con~ 
junction \-lith OUt! of the IRR! rice production cour.ses. The [!wteri81s 
from both these courses should be obtained. In addition, as part of 
an RID-IRRI joint rel:learcn project, l:I training cOlJrse fOl' training RID 
zonemen and <JIHeI"l!Jjjstera in in:ig.aced rice production and water mansge= 
menc \Jas organized in June-July. 1979 8t Khan Kaen ilnd Kalasin. The 
Thai language mate["iala that were developed :Ol~ that course are now 
with Khun Pra:>ert Kanvksing at RID and if all goes as planned "Jill be 
comblned into a training !M.nUlll in August, 198\). Tahal £;lgint!ering. 
as part of its Lam Pao contract: with RID, has dev~loped " ·~·~i.ning 

ID1ll:erials for zun~men. common trriglltors, and Hater UDer organizar:iona. 
The~e rnat:t:rial:l should be obt.alned and evalwned for u~efulne8s. 

Probably tht: bt:st :liCf: tor the majoricy of thE! c:raining is IH 

. the Expen,wental and Dl:.Illonst:rat1ou fllL-nl for IrrigHt:ed Agricul ture at 
Kalasin. Thj s urea receives its t<later indirectly from Lan Pao Dam 
via the ffit:diUill-sized ["e3ervoir of Hucy Sithon. H(~nce, th~ site can be 
optlraced /j~ a rC.:Iervoir irrl.gat.ion sy:ltt!m auJ t:herefore 1t is good for 
training gscekeepers, systems operation personnel and on-farm water 
management Bud agronomic e.xten:l-ion agt!nts. In addi.tion. che farm itself 
has a concrolled \tlar:er delivery that is excellent for on-farm management 
instruction. Finally, hostel. classroum und dining facilities are 
available to accou.nllodat.c the tral1lces lind the t1tarL Ocher posstble 



9 i ~ I:! 'j inc 1 uJI:! tJ"! Nv r. ·: hl "' .1 , . Ab1: >.':: u t c: '.Jf. " J, Ki ' tj :;! ;,.' c h C~!I " ;:;1:' /C:". re:'·.n:i OL 

Tr aining C!:!ntt:L , ..... " [':.r<. cht: C )·i: • • ..l.("d.r.j J:f'Vc : .. :":'l. • ., n r ·;;"'f~ :Or...r~:l 

Tr . i .1i.r.~ Cenlf.:t \.. 'J"\.) ; r. l~1t N:.)c'l.f i'<! c' " ·' c;).:f.l C. :': C .:n l IH' O·.I..:Sld':1 'I f 
1O. l ;!1 l\.. ' I" ll, th,e R!' L • .:' ) L, t~ £~~ Ill : T ' .. :. p~v S;a~'l g1l1 ?t;. : "p." :1 :: :h e:/ . • .,,:ng 
r el>!C)lj) ,'> C'J .:: :iJ .', , f Rul. l::t . du'w(:'v'('! t' ,;lOn : it : :1i:!'Jf.l si.C;;., h!!J6 ;.:U. 

" I.~ •• · ' . > L .tlt are availabl e f it: _ .'tl. ] ;~ i !l • 

. _ ,ndt;l ;' to I!}-al<.~ th~.s prog;: ' ,' i ,'ork thE!. trl!inj,n~ sho>!l.d be ~ 
j~ . Lr!'; :1ID-Lxtew;ion Departm.ent e:";' I ' • .LS \:. . RID can pr<.>vid~ sooo.e of the 
staff il'olll ':he ~~ c hoo·~ .. ~ ri&at: .• '0 parricuh,:ly f:rom the DepartD'l...ent 
of Y.rJ:- ;. "a t. i.on ':lill j" i ,'.d in i;"a t i oL! Agrunumy 'is well as experiencf;d 
~tatf f:,oJX thf~ :; ;' ~~l1t tlr 3 such a .. KhWl Nu.l.tul Tongtllvee at the 
:(:Ion K~;:;i. iI ~ i:; :: . .; ( , 1,; -.,; - ",'-. :.>-)',; 0 !:£lU rrovidr\ training p~r8or.ne1 from 
!:he: ThQ Hll',% t:r· -~1.'·' ; " ·;' -;· '.·v; e r 1yc.h t\.;j Dr. Thany<! Terasart Hna is very 
interested i.M ,,"'{I CF. !: 1..\ ~<i.:C or~thl:i.z a U .. oL)s. Extension (. nd lllilintenance 
per 50nnt.ll from ;:he NZA [HIL!! ll-sra l l:\ pwnping schemes could a 180 pla y 6 
Vlllu.ah le. role in r.ue t rainil1g.. If approacbed through RID it might: b0 
pyBsible to p~r ~ uade someone such aa Dr. Al Early from the IRRIW8t:er 
~;an'..IgcUlcnt Sc;:ci<.>n to help organize au:! ;:un the first tra1.ning courde 
building ou his experience with the course he ~elped organize in 1979 
ilt Kaiaain. 

jmenustik
Best Available



t-l;Jch of tl1~ managt.,;ment of the syst.em should be the 
shared responsibility of ~ wutcr mandgement and agronomic 
secialist ~ssisted by T~:Lon Ag~nt~.ll Since these 
spec ial is ts Cdn be~ t es t i!lla te the c!:'op 'rIa tar reql..l irements 
and the system's irrigdtiun efficiency, chey should schedule 
the water distribution ami <Jllocation. Tht=:ir management 
and operational responsiIJiliti2s are as follovJs: 

1. - vl<:iter t1c:ln.:l<]t2:1IL!llt Sp'-.:cjalist: His duties are 
similar to thOSe:' of an irri.gation -engIneer. He would assume 
respon~ibility for the conveyance, discribution and allocatio~ 
of all water below the d~m. Thus, based on both the crop 
and variety need, the ~ultivated area, and wate~ availability, 
he schedules ~he distr-lbut lun of water on a rotational ba!:lis 
such th<.tt each farm12r rL!CeiVt!S his equitable share. Addi
tionally, he must aS~lure th<:it the system efficiently cc.":eys 
water, that the SystL~lI\ Jiiuws preCise \.Jat.er control, C!nd 
that the water is ~fliclently utilized for crop production. 

To achieve efficient water n3nag~ment he mus~ 
project, from the ~vail~1J1~ supplies both the potential wet 
season and dry se.:t:::;un lrrlq.J.b10 a recJ. ~nd deliver the required 
amounts of wdter on J ti.!lIt.'ly bo:J.sis. T~is requires knoY/~ 
ledge of potential L!V,J,b'UlL.Jnspir.:ttion (Ept) and crop co
efficients (Kc) tOt' Goth '-lC~ Clnd various upldnd crops, 
the system's ()~liv8ry eftlclenc.y, the Frobability of !:clinfall 
and rainfall intens~ty, et!~ctlve rainEall, soil permeability, 
and the 5011 fle~d cap~cLty (Fe) and wilting point percentages, 
etc.2/ 

Ttll~ v'dter lil<.lflJ.qem8nt s~eci.J.llst must advise 
farmers on the amount of WJtcr to apply, when to apply! and 
how to ~PtJly yllLlun tile llnllts of the rotational del~very sY3tem. 
Essentl.J.lly he 1:'; in cllJujt! of the plannin<:J, operation, and 

.Y 

~/ 

The numL~r uf Spcci~ll~ts and Agents on the tank system 
will be estab\ished ~t d ratio of 1:400 farm families, 
minimum. 

While mcst of tlk 'c'-"-icJlrcd information is not presently 
ava~ldble for ec1cl1 tdll).;,', all ~xcept Spt:, Kc I and pre
ci[Jitation [Jrobabilities can be determined by the water 
m.:lnilYdnt.=fll ,:;b'L'ciJl~::;t_ 



utilizatiL .. :. tht.: irri·-,.::ltJ.on :.::yster.1. He will COLsult and 
Coor .. h=rat(~ wi th IUD enYln~er5 in tile release and allocation 
of w~t~r p.::lrticularly for irr~sation (some tanks also provide 
w~t0r for cit~ and villdge usc), for flood control, in regard to 
mainc~nance anJ clo~ure, and the (~ties of the zone man and 
v/ater ma.::;ter concerning the openilllJ a.nd setting of gates 
and checks. 

!t lS a:lticit:,:"~~d t.h.::lt system operation experience 
r.\ay :Jictate the nl.!c-o. for ct!...lIlge:;, rel0cation, extension of 
channels and structures ~ithin the con@dnd ar~a. The water 
management :3L')l!~_.( . .d~:·t mu::>t (,C ...tblt: to de~ign and supervise 
all addi tiol1c:J.lly rt.!L1l'i.r:..:d cons truc tion. To assure continued 
effici~nt opcr<.J.tion c.f trle system he must advise on cleaning 
dnd maintendnce procedu~e~. In scheduling maintenance his 
maintenance request and n~eds mu~t be complied with first. 

Additionally, the ',later ,(,anagement specialist must 
understand and be abl~ to fulfill the duties of the ~gronomic 
specialist listed below. Each of these specialists must be 
able to substitute for the other in order that supervision 
and a33istance is alwdy~ available at the command site. 

To perfornl in thi~ above capacity, this specialist 
must possess a cOIllIndnLi of the folloltJing disciplines: 
(1) surveying and ITI.:..qJfJ1ny, (2) ufJen channel design, (3) vJater 

me3.surement in<.: lud J..nq COflvl.:y...!nee, del i very, and appl ica tion 
efficiency, (4) soil intake mea~urements, (5) calculation 
of crop water requirement - both rice and upland crops, 
(6) determination of soil textur~s, wiltinq paint and field 
capac i ty percentages, (7) Ille t.eoro LO(J ieal me",s uremen ts and 
interpret a tions, in t~rll1s 0 f evapo tLln sp j.rCl tion, e f f ec ti ve 
rainfall. (8) field irrJ.Ydtion techn~gues including applica
tion rates, etc., (9) ;TjOiSLUre consc2rvin<] culti·"ation prac
tices (10) constructi0n tccilnlqU(;::i, (11) l-lrinciples of 
cleaning and maintl;nanCt;. 

2. ~ Agronomic S!-,C'ci<1list: ThlS sp0c1.aJ.ist ' s duties 
concern the activities'Tn the fl . ..:ld. In CJarc.icular h..is 
concern is soil and crop lTlun2t<Jl:lIIent but overlaps with' the 
water mdnagement stJec ... a.llS:': 111 '}Ii-[~1rlll W..lter man...lgcment. 
In effect h.;.s duties are most 1;1.0::oe1.y aligned vlith those of 
an agronomist and soil scientl~t. 

Specifically, f1~ adVl.se;:; t...lLfll:.cS on thelr croppln<:J 
pa t terns and crap var it: t 1 L:;~ r~c0iam~nu 2U tor L·O th we.: t and 
dry season produc t ion. i{l.:Cl.JlI1l1i~lh..!..l t 101~ J S hou Id re f l.::ct pre
sent and prOJected r.l...!rket ci<.:mufhL, t ... H!!:-.:rs I.1:nll,l' rcquirelT,ents, 
soil and c~imatic suitabillty, and ~at~r utilization. The 
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l.J.tter rCIl:rs to pref<":l-loy tll()~l! cr0l!~ with shorter maturity 
tJer lods <.l.nd minimClJ. W.:.l tt..!r r<..:y'u Ll-t.;fill;!nt:.> in order to conserve 
water for 0r~.J.ter dry ~CdS0n cult~vation. Continuing, this 
speciali~t wdvises the fdrmer on plantinq date, seedbed and 
soil preparation, seeding rates and plant spacing, fertilizer 
and lime requirements and time of application, water require~o 
ments and application fr~qu0ncy and methods, use of pesticides 
and herbicides when required. 

AdJitiohally, tllis !:iI!CCicllist must pla.y a lead 
role in deGIOnstruting to tdl"lllerS the advantages of improved 
water management anc..!. dyronomic techniques. He would select 
var lous progres ~ i ve f .. Hnlers \vi th which to work on their land 
within the command site, t:;::itablish demonstration plots with 
various crop~, water, fertility and other management treat
ments which demonstratl.: tht..'lr yield .:ldvantages. Sites would 
be so selected and marked to allow milximum exposure and 
informu. t ion fo r 0 tller LUllll:r ~ i.n the c.:ommand area. 

To fulfill tile:;;!..! duties the agronomic specialist 
must be knovJl~dgeabl(;: in the folluwing disciplines: (1) soil 
fertility <lnd nutrient dVdilability, (2) soil pH and limin'J 
requiremen ts, (3) so i 1 I!hy sics ilnd so i 1 pbysical properties 
including the rolt; of orgallic matter in improvement of soil 
physical propert ies, (4) iden t i fica tioD of crop disease, 
insect, and nutrient I!roLlt..'ms and their preventive and 
remedial treatments, (5) crop 2nd \,ilriety selection and adapta~ 
bility to the soil anJ clillliltic conditions, (6) plot desi'1 n 
and layout, (7) extension techniques, (8) statistical analysis, 
etc. This agronomic specialist ~ust be know-
ledgeable in all discil!l~nt..'s reyuired of the water management 
specialist. 

Desplte what dppears ciS formidable subject matter 
requirements, it is felt these respor.-
sibilities could DC n1<...lII.J.yeu by selected 'l'raduates of a 5-year 
vocational dgrlcultural curricula. Their field and classroom 
training would emphdsizt..' methodologies with but a m~nimum of 
theory. One of the prlmary products of the technical 
assistance woulJ ~e d ~ystem's overationdl handbook whlch would 
outline in detall, ~tep by step, the methods and procedures 
required in of?cratlllg all phases of the system and which v.Jill 
serve as a guide in fulfilling their dav~to-dav job responsi
bilities. Additional d~~istance and adVlce will be ~vallable 
to them fror.l tIlt:: DOAE's regional w.::lter, soils, and crops 
subject matter specialists. 
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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 
trai.ning and assistance will be available from the technical 
advisor on an "as-needed" basis. While both specialists \<1ill 
receive similar traini.ng, the diff':rence will be in the 
intensi ty of their field application. The l.oJater management 
specialis't field train.J.ug will emphasize primarily water 
problems while the agronomic specialist will concentrate on 
soils and crops. 



'l'AB.t.E D1-1 - PRECIPITATION, PAN EVAPORATION, AND 

TEMPERATURE AT SEVEN TANK SITES 

Mean Mean Annual TEMPERATURE 
Annual Class A l?an Average vlai:mest Precipitation Evapora tion 

(mrn) (mIn) 
!·1ontilly Monthly 

Mean Mean 

Huai 1<hi Lek 1,960 1,940 - -
Huai Aeng I 1,411 1,863 27.2 29.7 

I 
(f.lay) 

Phuttha Utthayan 1,495 2,154 26.5 

Huai Kaeng 1,376 1,863 27.2 30.6 
(Apr) 

Lam Ch3JlluaJ<: 1,210 1,925 26.2 28.7 
(Apr) 

Huai Chorakhe Hak L300 2,273 27.0 29.6 
(Apr) 

Huai Talat 
I 

1,621 2,273 27.0 29.6 
;Apr) 

r-tEAN 2,041 26.9 -

(oe) 

Coolest. 
!40nthly 

Hean 

= 

23.3 
(Dec) 

23.6 
(Dec) 

22.2 
(Dec) 

23.4· 
(Dec) 

23.4 
(Dec) 

~ LL,481 
- .. " .-'=~- ~-

.. = • 
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TABLE Dl-2 General Characteristics of Tank Command Area Soils 

No. 

1. 

TANK 

Huai 
Talat 

2.1 Huai 
Charakhe l 

Mak 

S:JIL SERIES 

Roi Et 

Loamy Variant 

CLASSIFICATION 
1. USDA - 1970 

2. National 

1. Aeric 

SOIL TEXTURE 

Fine sandy loam 
paleaquultslor silt loam 

2. Low h um ic 
gley soils 

over c l ay loam. 

3 _! Phu'tha I "o j Et k- Ae:ic .1 Loa~ ~and , 
I 

Utthayan\<!'>1iXed Series) I pa leaqUUlLslsandY .loam over ' 

4. Huai 
Aeng 

I 
L 

Korat 

--_. __ .. _--

[(ora t. 

Ubon 

2. Low HlIDlic sandy. clay loam 
or san .:3y clay. 

11. Oxic I sandY loam overt 
Paleustults, sandy clay loam 

2. Grey Podzo-
l ic Soils 

i ---1 
I 

1. Aquie ILD8"1V sand over 
Dystropepts sarl0Y loam 

, grad ina no 
2. Hydromorphlc i ~ ~, 1 . 

! sanay cj.ay oarn l 
Regalsols i~ 1 DO . 

..,€ 0"", 0 ern . I 
! 

EFFECTIVE 
SOIL DEPTHS 

(em) 

>150 

COLOR PROFILE 

Pale brown or brown 
with Reddish yellow 
or strong brown mot
t les over light 
Brownish grey with 
yellow brown or 
yellowish mottles. 

STRUCTURE 
a. Upper A - horizon 
h. Subsoil 

a. Weak fine and me
dium subangular 
blocky. 

b. Strong medium and 
coarse subangular 
blocky. 

Dark grey with dark la. Weak fine and me
brown and yellowish dium subangular 

SLOP! 

(~) 

0-1 

brown mott l es over IblOCk Y. I 0-3 
light brownish grey. b d ~. 

• Me erate meu1UID 
to coarse subangular 
blocky. 

-----------L--------------------t---------------------Very light grey or a. Weak medium sub-
lbrown over brown 
. or pa l e brown. 

Dark grey to very 
dark grey with dark 
yellowish brown 
mottles ove r l ight 
brown wi th s tronog 
brown mottles. 

angular blocky. 
i. _ _ . .. 
lb. Mooera\!:e me01um 
and coarse sUbangu
lar blocky . 

a:--weak-sUbanglilar---
blocky or single 
gr?.in. 

10. Mod,er a te sub
ang1.'lar lb ]ocky 
breaking to single 
~r.ai .n. 

0-3 

0 -3 

"·w"" ·'·'." '·' . .. . .. .......... ....... __ ••.•.• " '" .• .•.... . , ..•. .•. "" .... _ ........... _,.' •. "' " .• • " .. " " " ..... ,, ... ,,.. . ..... _1 



TABLE Dl-2 (Cont'd) Page 2 

CLASSIFICATION 
EFFECTiVE 

! 
STRUCTURE SLOP! 

No. TANK SOIL SERIES 
1. USDA - 1970 

SOIL TEXTURE SOIL DEPTHS COLOR PROFlTE Upper A - horizon a. (%) 
2. National (em) b. Subsoil 

-
I 

5. Huai Korat --------- SllHilar Characterist.ics as Korat Nos. 3 and 4 above ----------------------------. 
Khilek 

6. Huai Roi Et Same as No. 3 Sandy loam over 
, 

>150 Same as NO. 3 above. a. Moderate fine and 0-3 
Kaeng above. sandy clay loam medium subangular 

blocky. 

b. " 

7. i Lam 1 Karat 
Same as Korat Same as J(orat Very dark grey or Same as Korat Nos. 3, 

Chamuak Nos. 3, 4, and Nos. 3, 4, and " brown over brown or 4 and 5 above. 0-3 

I 5 above. 5 above. pale brown. 

--'--



TABLE Dl-2 

a. Drainage 

No. lb. I?errneabili ty 

c. Surface 
runoff 

.l.) I d. rood y 

b. Slow 

c. Slow 

2) .. 

(Cant 'd) 

Per iod of (";1 ter 
Saturation 

d. Surface 

~ b. Subsur face 

o. 3-41 months 

L. Ground wa ter 
level beo-Jeen 
2-3 meters for 
3-4 mon ths iii 
dry season 

.. 

Organic 
Matter 
0-30 cm 

(\'d 

VeJrY low 

I a. 

0.35'11 ij b. 

PaSJ!e 3 

C.LC. JBase Saturation Available Available 
meqjlOO grams 

d. 0-30 em 

b. ':;"'30 cm 

(t.) Phosphorus 
Po "'ss' ""';li 

a. 0-30 cm 
(PPM of P) (PPM of K) a. 0-30 c 
a. 0-30 cm .al. 0-30 cm 

b. ::;:""30 cm lb. ::»0 cm b. ::> 30 cm b.'> -1Q.s 

a. Medium I a. Very 101011 a. Very 10wl a. 5.5 
47.0 2.50 22.0 (5.0-6.5 

Madera te low 
6.75 

b. 5.2 

b. Low 241.0 ib. Very lowl b. Low !4.5-6.0 
2.541 39.9 

Medium 141.1 

" .. " 
~ 

------~--------------~--------~~------.--------~----------------+---------~----------~--------

3) 

41) 

Ol. iPoorly d. 20-30 cm of 

rain wdter im-
<:. Moderat.e low 

5.2 
b. Rapidl over !l'OlW<..ied )-4) mos. Jiigh . 

modlerate b f 11'" . 6 ib. Moderate low .G.W. a sue- 3.% 6
1 

b. !Moderate 

1~~_~~~~~~~:~~ ____ ~~~:~~:~;:;;_:r:_~1 ----------ilt:~-c:~-----------
weB IlJelOw 1 meter , 3.4 

Low 
for most of ' 

c. Rapid! 

co 

a. i'ledium 
36.8 

b. !"ledium 
418.7 

]i0l" 

. : ~ -:~~::~:~~---T~:::~~~~~~~ ---,"----- -----r., :~-~~? -~~: ------r-:~-::~~::-------
~n~s Low I 

b. Rapid ' b. Medium 
42.6 

c. Slow 

b. Ground ~.ra WI." 

level drops to II 
4-5 ~eters ~ur!ng~ 
dry season ! 

0.85% 
b. Very 

L2 

a. Very 10Wij a. Low dI. 5.3 
0.6 :H.1 

h. 5.3 

lib. Very lowl b. Low 
. 0.6 . 44.9 

" .. 

~~-~~~~-~::r-:~-~~:i-~:~;-:~-:~:--
(6.0-6.5. 

lb. Very 10W~. h. Very low! b. 5.5 
O.Bl I 21.0 ~ (1.5-1.8) 



TABLE Dl-2 (Cont'ct) Page 4 

a. Drainage Period of Water 
Organic 

C.E.C. Base Saturation Available Available 
Satura tion meq/ 100 grams (%) Phosphorus Potassium pH 

No. b. Permeabi li ty Matter 
(PP~l of p) (PPM of K) 

a. Surface 0-30 em a. 0-30 em a. 0-30 em a. 0-3 
.~ Surface a. 0-30 em a. 0-30 em 

o c 

runoff b. Subsurface (%) b. ::::::>30 em b. :::::> 30 ern b. :>30 em b. >30 em b. :>3 o ( 
I 

5) ------------------------------ Similar Characteristics as Korat Nos. 3 and 4 above ------------------------------
J --..L 

6) a. Poorly d. Rain wa ter 

o. iK.aplu ov",.:: 30 em tor 3-4 LOW lb. Modera te months 
0.5% 

Low 

b. Ground water 
7.6 

c. Slow 
level falls be-

I impounded up to r -l 3.1 

--~ 
low 3 meters 
dur ing dry 
season 

7) SdP.le as Kurat Same as Korat Low Same as Korat 
Nos. 3, 4 and Nos. 3, 4 and Nos. 3, 4 and 
5 above 5 above 

0.5-1.0 
5 above 

I 

! 

urn 
49.4 

b. High 
76.2 

Same as Korat 
Nos. 3, 4 and 
5 above 

~ I I a. Very high 
46.9 

I A,,,,, h .. oF" 1 ' 

b. 

~ 

I 

a. Very low 
1'l~1 15.3 

I 

a .. 5 5 -
5.7 

ow lb. 6.4-
9.3 6.9 

i 
I i a. 

I I 
Low 
5.4 

I 
Ij b. 

Moder-
ately 

i low 
6.7 

~ 

b. V 

1 

ery low I a. 5.5 -
8 6.0 

ery low 
9.3 

h. 5.2 . 

5.5 

_____ ~ _______ ~ ___ ~_""" __ ==_"""' __ .""ii,,"".:~ 



Tdble 01-3 - Cropping Recommendations for Field Cro~s 

,Cro~ N-P O_-K 0, , : Ave 
GrowIng Nursery 2 J 2 Plantlng No. of eu} t'na , , 

Crop Duration, ' , I Yl 
Season ,Perlod, Ih Method Irr1.yatlons Pr"etlC~:i .. 

t' a ge: 
el.J 

____________ r _______ +_(Days, K,:], a , _'It - r-- ni: 

~!ce: '4 weeks 60-60-40 Sow nursery in r'laintain ?uddle So11 
RD-l _ starting split nitrogerl beds. 5 em. water 2-3 tim<::s I 

Jul}'-Nov -- 140 ' .. RD- 2 mId-June Transplan t a t_ leve 1 1.0 June. 
\.Ie 

15 em. x 15 em. Cultivcltt:: I 3-4 times. 

- -r I I 

~c~: i Sow nursery In J 
h D - ') I" < 16 Ll" "bE d 5 . "".;I - • 

Transplant 
)J 

I 15 cm. x 20 em. 

~~e_: .- ,------ -~,'eeks 1'-40-§)-20 I S::hl 1n nursery. I I -- ---
I I '" ,,~ d " ,'" I ,I,· _ n .. c- I ~ 1" - • " ~.. , n,,I ,'. I ,r "~ ~ ",.,~ • T' ,- ~ ~ ,- "I ~ ~ .. ",,, 3 • :) 

Ricc!: 

,J...Jil-Md Y <' l-kl II stut ~~,n':ll S!~llt nlt,::,).~cr'l Tl'a~sl.lant ~ 

--:-----------.1--- _ mld-D .. _e~ ______ . __ + J 5 un., x 15 \.-m. 

L0l"fl: I :'1"IISOOII be, I 4E.>-20-2S IPlallt ifl r1':Jes, 
:-~u[.><.:r S\.'",et SI.Ill 1l1t:.ruge;; 2-3 seed/hlll 

Ilry seasun 75-130 

HD-l, RC-2 

i_ 
r I 

I I 5, li . 
I 2-~ 

----I--------r----
at 

2-4 w~ek 
intervals 

I t .. eedi ny 
6 

-! t~mes. 

Drain In 

monsoon. 

25,000 
green c~s 

------ --- ,~------_t ---1,-------+----------1--------+------t----

S()~':i.hum..: 

L . ..! rl y ilE:lJ.) r i 
Dry seaSUI1 

f,:L-AI,r il I 85-':)0 
i 90-90-GO IPlant in ridges I split nitrugen 50 em. x 15 em. 

t 
~ irrlgations!Weeding 
at 2-~ week 14 ti~es. 
i nterv31s Ra t00r,ing 

possible 

3.0-4.0 



Table DI-3 Continued 

Crop 
Growiny 
Season 

Crop N-P 0 -K O. 1 A~6rJ~~ 
D 

. Nursery 2 5 2 PlantJ.ng No. of CulturCll 1: 
uratlon . .' . y~':O a 
( "') PerIod '~/h t-lethod Irrl.g.::t1.ons PrilctL''':",S -
Days KCoj a :·!r ld 

---- ---- ----

Peanuts -
l.(c-~.O TdInan No.9 I' Ory season 20-60-40 Spacing ~-6. lig~t Mod~rate 

T"anan N,-,,_ 6 preplant 50 em. x 15 em. l.rrlgatlons liDUng 

SK 38 ~ 

~o:::; r- I ~ Plant spacing 

S.J.-2 lOec-'\L-,rll 90-115 20-40-40 50 em. x 20 em. 

t I 2-3 seed/hill 
- - ----- ----- --+----.----+-------t-------

C(ltt-un; I I 75--:-:'-40 IP13nt on ridges 
---- 1 1 
,--,,,,1L,,, FL·.,~ Nu"-.r.,- ~Il '.-:')-1. i.' ' I", 11[ •• ltrC-jE:I.I lO~1 ·-::m. x 45 em. 

., I I - I i 1 :3 as-f-:"::. catlO !15 

------- ----------- - ----1------·· ~ -----+-.-- t 
,; utE.: ; - 'S ) - :, - -.2 ') ? 1 .:l:1 t s r 3 ..: 1 :-'1 

JHC-321 i;'L.il"-J~,.E: I' 90 1-;r- 11 : ...l:'~Jll- 30 "::-:1. x l':' em. 
burma I I C d ~ 1 ::; r 

I 

('11-".-12 

Inocula te 
4-5 seed. 

~~-J" 
10-12 

3 spraying I 1.9-2.:: 
for pests 

1 I F~ood-o~~-- Thin to 
! :nonth after 10 em. 1.9-2.5 
I sowing + 2 3 wee;'; 5 

+~ LJ --+-1 --+-----+----~--+-----. 
i !"""Iore light at ter S0\';-

1 ing. t.Jeed 
I o;~t ridye 
I 
I 2 tl IT:':! S 

I MunCjoean; 
':-1-7-A Nov-Af,JI i 1 

--------t-----
S we e t Po t.a to ; 
D.S. -HU8Y 

S i thon 
W.S.-Cu ... temald 

-----------------

NOV-May 

85-90 2G-60-..\0 
preplan t 

50-50-100 

120 
preplant in 
dry season 

-_ ... - -------_ .. _ ... _---_ .. _-

50 em. x 20 em. 3 ThIn, 'Neo:'d,1 1.9 
on rld']€:. hoe and 
30 em. j{ 20 em. rioge 
on flat beds. 

Plant on ridges 
100 em. x 30 em. 

2-3 Lift vines 

--



Table D1- 4 

'-. 

-------~ivated Area 
Total Area 

---- Cultivated 
Project AreiJ-----

Huai Talat 
5.79 

(100.0) 

16.59 
Huai Chorakhe Mak 

(l 00.0) 
-- ---- -----_. 

6.96 
Plluttha Uttllayan 

(l00.0) 
----" _._--_._---_. 

HUd i Aeng 
20.47 

(l00.0) 

------------------
13 .65 

lIuai Khi Lek 
(100. f,) 

-----------_._--

Huai KCleny 
).38 

(l00.0) 

22.76 
Hua i Lam Chamuak 

(l00.0) 

Total: 
95.60 

(l00.0) 

- -~-- ----- -------- -

Area Under Cultivation in Hectare withu1 Each Project Area 
According to Crop Types and their Percentage (Dry Season) 

(Percentages are given within brackets) 

Area Area Area 1 I Total Area 
Are2l 

Under Under Under Area Under 
Are,," 

Area Under Cultivated as a % 
Under Under 

Oil \vater Sweet Vegetables Others of Rainy Season 
Rice Kenaf 

Seeds Melon Corn CuI tivated Area 

5.76 - - - - - 0.03 
2.42 

(99.53) - - - - - (0.47) 

~-16.35 - 0.08 - 0.16 
(98.55) (0.48) (0.96) 1b.09 - - - -
--. 
0.80 - 1.02 3.48 1.49 - 0.16 

(11.50) (0.15) (60.06) (21.46) (2.30) 
5.29 

- -

2.93 2.92 8.64 4.88 0.74 0.32 0.04 
14.11 

(14.43) 04.24) (42.14 ) (39.41) (3.61) (l .60) (0.19) 

----
1. 1 2 3.28 0.40 1. 22 5.56 1. 76 0.31 

14.38 
(8.21 ) (24.04 ) (2.93) (8.95) (40.78) (12.90) I (2.20\ 

- 8.32 0.88 0.08 0.06 - 0.04 
(88.68) (9.40) (0.85) (0.67) (0.43) 

9.32 
- -

- 14.84 - - 1.04 0.48 6.40 
(65.20) (4.57) (2.11) (28.12) 

15.70 
- - -

26.96 29.36 10.94 9.661 8.97 2.56 7.14 
QS.29) I (~o. ~l_) .(~1.4~ ~1~~~~ (9.38) (2.68 ) 7.42 

(7.47) 

--'- -



-=:::::::~y 
-

Variety 

Project Area·-- -- -. 
:T"""tv~ 

Huai Talat 

Huai Chorakhe Mak 

Phuttha Otth;i yan 

Huai Aeng 

Huai Khi Lek 

Huai Ka.eng 

Huai Lam Chamuak 

TNG = 
RNG -
TG "" 
RG = 

Table D1- 5 - Averasre Yield of Paddy and 
the Different Varieties (Mt/Ha.) 
For Each Tank 

--------------~~~ 

I 
TNG RNG TG RG Mixed 

1.9 2.0 - - 0.4 

1.7 1.5 1. 2 1.3 1.1 

1.6 1.5 1.5 1.7 0.9 

0.4 1.1 0.7 1.6 1.7 

1.4 1.5 1.7 1.5 1.3 

2.5 3.3 1.5 1.5 1.2 

2.1 2.4 2. 2 2 .6 0.3 

TracE tional Non-Glutinous Variety 
Recommended Non-·Glutinous Variet:y 
Tradi tiona.l GJ.utinous 
Recommended Gl utinous 

. t'le:ighted 
Average 

1.9 

1.6 

1 . 6 

1.2 
~ 

~.6 

...=0 

1.5 
I == 

2.0 

l.Q6· . 

l 

I 
I 

I 
t 
i 
! 



Annex D2 

PART 2 ENGINEERING ANALY~IS 

A. lErigation Syst~ 

1. Existing Situation 
~~-===-~ 

The seven tank systems included in the Project. 
were all constructed as part of an ~TG 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. 
Of these, 146 are primarily for irriga1:ion and 3S fen: domest.ic 
water supply. 

For a number of reasons, discussed more fully 
elsewhere in this PP, ~he 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 ~o a 
successful project is to complete thes€! systems so that 
every irrigator can get water \<lhere and when (at least during 
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 of the potential irrigable area 
which is being effectively irrigated is shO\'lTI in Exhibit 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, Huai Talat has 
the highest runoff 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 utilizC'.tion 
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 
feasibili ty study, it 'Nould 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, :1owever, there are ~t'oblems of too few turnouts 
and lack of distribution systems other than jneffective paddy 
to Faddy flow. Many illegal turnouts have been dug through the 
canal dikes, but the effective irrigation is usually limited to 
the area nearby the main and lateral canals. There does 
no~ 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. RecoIT@ended Imorovements 
!. 

'rhe recommended improvements to the irrigation 
infrastructure include rehabilit&tion of the embankments, 
repairing and extending the lining on Lhe 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, providi~g 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 seve n sites with canal 
improvements sketched in are included in .; 'p:;endix One of this 
Annex. 

a. Embankments 

Generally the embankments are bE~t1g 
adequately maintained by RID and for only three of them are ~ny 
improvements suggested (See Table 11-1 ) . Even these improve
ments are not critical to the stability and safety of the 
embankments and, consequently, it is not necessary to the 
integrity of the Project that these improvements be ffi2de in 
the irrunediate future. PIO may wish to schedule the suggested 
i~provemcnts according to their regular maintenance schedule. 

b. ~ain and Lateral Canals 

In most of the systems, the main canals 
had been designed and constructed to adequatel y c over the 
desired area. Some new laterals need to be add~d but primarily 
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what is needed is to rehabilitate the main and lateral canals 
by excavating the areas which are filled with silt and fill in, 
compact and trim the sections where flood flows and cross 
drainage have washed out t~e dikes O~ 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 50i15 and the seepage losses in the unlined 
reaches have been observed 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 life of the 
unlined canals has ~een quite 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 Lxhibit 0 2-2. Lin ~ ng is the 
largest single RTG budget item for the infrasL~ucture improve
ment, but AID belives that it is essential for the develop
ment of a ma~ntenable system. It can be seen from the 
existin~ situatio~ that the only effective irrigation being 
done in these s y ~tems is from the lined sections . 

.\ Lar S2 nwnber of s truc tures must be 
add~d to the mains dnd laterals to make the system effective. 
Typical drawings of th~ structur ea are shown in Exhibit D2-2. 
Far better control a nd distribution o f the water, enough new 
turnouts will be added to r e duce the distance between them 
to an average of 30 0 m2t E =~ instead of the existing 400 to 
500 meters. There will be a number of check structu=es 
built in the canals in order to stop the flow of water and 
to raise its le vel. Addition a l regulating structures will be 
prov ided a t the cr i tical j Ullctures of the canals. i'1any more 
cross-drainage culverts and drainage inflow/ outflow structures 
will be constructed a~d in some case= the ~atural drainage 
wa y s will be e nlarg e d. Cro ss drainage has been one of the 
major ~roblefi1s or. the systems, causing.,.::,. shouts, scouring, 
and sediment buil.j u ps . \','here the can ol. goes through a cut 
section and the=e is considerable flow into the canal from 
the adjOining Ili g h grou~d, i~terceptor ditches will be 
provided t o dive rt th~ se flows to the neatest culvert. A 
number of wooden b ridges spanning the canals will be built 
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 caS0S, to provide better farm to market access 
for the farmers. AIT specifi2d four-meter wide roads along 
the main canals and three-meter wide roads along 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 necessari unless they are also utilized as a 
farm-to-market road. AID believes that in most cases a 
narrower roadway sufficient for a notorcyclc 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:o and lateral canals. As mentioned 
before, no provision was mad~ in the original RID Jesigns 
for the pro'l ision of teLiary, quaternary 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 finish the system. 
This ~lS an almost universally held concept in Asia for 
many years but it has now been recognized to be invalid in 
most cases. 

The ProjE!ct will provide for sub-lateral 
canals served by the turnouts on the main and lateral canals 
which will carry water to an area ranging from 100 to 300 rai. 
From these sub-lateral canals, which will be a triangular or 
trapezoidal ,nlined ditch, ranging in top width fro~ one-half to 
three fourths of a meter, will emanat~ sufficient smaller ditches 
to carry water to, and from, each farmer's land. ~n order to 
accomplish this, particularly in the steeper sections,' it 
will be necessary to do some rearranging of the ?2rcels and 
their bunds, to do some Qinor land :eveling and to provide 
adequate drainage to all areas. It is inpossible to predict 
the exact amounts and costs of this on-farm devI7o pm···,nt 
without having the detailed topoaraphic surveys- , the land 
clasr~_~cation, and the detailea ~8signs. However, the unit 
costs are correlated with the varlOUS slc~es cccurring in 

l/ lhe topographical ~aps will be 3~ least to the scale of 
1:5000 with a contour interval o~ 25 eM. The surveys should 
be done with a plane table and sl'lould de fine all the r lce 
field boundaries as well as the existinS 'Natercourses 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 02-3. The final project costs, 0= 
course, will be based upon detailed designs. 

d. Maintenance 

The P.1.aintenance facili ties at the ta.nks 
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 technicial1 in charge, two inspectors, and 
a laborer for ea~h two kilometers of Main or lateral canal. 
They also specify, two motorcycles and one vehicle per site 
as well as increased budg~t 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-ti~e extension agents 
to each system, there will be much ~ore pressure on the 
maintenance crews to perform. 

AID recommends and AIT agrees that RID 
should be responsible for mai~taining the embankments, the 
main and lateral canals and the major drainage ways while 
the farmer groups should be responsible for maintaining the 
subo-lateral canals and the on-farm syste~s. 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 1 RID may have to asswn.e responsibili ty for mainta.ining 
the whole system - temporarily if far~ers effo.rts initially 
fall short of minimum maintenance requirements. 

e. Service Centers 

As a final iten 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 
t-"1 ' k and to provide a meeting place for the various farmer 
activities, such as Water User Group rnecti~gs and for 
training and instruction 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. A 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 cen be seen from Exhibit 02-4, the outlooks 
for substantial amounts of dry season cropping are not promising, 
and for Huai Chorakhe Mak, only a 56% capability is pr~dicted 
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 efficienc~ of 
60 ~i'. Experience in the past has shmm that these efficiencies 
are attainable under quod management. 

Othe:~ practices can be improved to save water. 
For example, at fouc 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% respectivelYr 
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 assur2d water supply for irrigation in May, 
this change could most likely be implemenced. 
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Condition of Existing Irrigation Systems 

Inflow Potential 
Drainage Active to Irrigable 

Area Storage Tafks Area 1/ 
Tank (Km2) (MIn3) (Mm /Yr) (Ha.) 

Huai Talat 153.0 18.53 69.71 2.2',0 

Huai Chorakhe Mak 96.3 20.35 31.76 2.000 

Phuttha Utthayan 62.0 14.56 25.60 2,560 

Huai Aeng 147.5 21.00 46.63 3.070 

Huai Khilek 80.6 22.20 43.52 1,440 

Huai Kaeng 149.0 35.22 46.61 2,400 

Lam Chamuak 130.0 I 22.19 I 43.56 2,160 

TOTALS 7:)6.4 154.05 307.39 1. 5,870 
- -

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

2/ 
Area Effectively-
Irrigated in 1979 

% of 
(Ha.) Potential 

480 21 

1,120 56 

I 770 30 
I 
I 1,840 60 

420 29 

960 40 

I 1,410 65 

I 

! 7,000 44 

Length 
of Main 

and 
Lateral 
Canals 
(Km. ) 

40.30 

30.05 

18.50 

22.75 

30.15 

41.96 

22.30 

206.01 

% of 
tlains 

and 
Laterals 

Lined 

23 

67 

II 

65 

19 

65 

65 

45 

I 
I 

I 

I 

I 

I 
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Land P~epara~1on Costs 

Area vs. Slope Costs (US$l.OOO) 
0-2% 2-4% 4-6% 0-2% 2-4% 4-6% 

Tank (Ha. ) (Ha. ) (Ha.) Slope Slope Slope Total 

Huai Talat 2,240 0 0 341.2 0 0 347.2 

Huai Chorakhe ~~k 1,120 0 0 113.6 0 0 173.6 

Phuttha Utthayan 2,095 145 0 32/,.7 90.6 0 415.3 

!Hua! Aeng 3,040 0 0 411.2 0 0 471.2 

Huai Khi Lek 93G 380 130 144.2 237.5 162.5 544.2 

Huai Kaer.g 1,790 465 145 277.5 290.6 181.2 749.3 

lam Chamuak I 1.490 I 240 0 230.9 150.0 0 330.9 

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.; 4-6% slope - $1,250/ha. 
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Recommended Irrigable Area with Improved Systems 

Potential 
Irrigable 

Tank Area 

(Ha. ) 

Huai Talat 2,240 

Hu~i Chorakhe Mak 2,000 

Phuttha U~thayan 2,560 

Huai Aeng 3,070 

Huai KIli Lek 1,440 

Huai Kaeng 2,400 

Lam Chal!luak 2,160 

TOTALS: ).?!f?]9 ---

!! Long duration rice 

Y Short duration rice 

Recommended Irrigable Area 
with Improved System (Ha.) 

Wet Season I Dry 

y y Season 

900 1,340 880 

450 670 160 

• 
900 1,340 0 

1,220 1,820 1,250 

580 360 1.440 

960 1,440 1,600 

690 1,040 0 

5,700 8,510 5~330 

% Potential Irrigable 
Arecl Recommended by 

AIT 
Wet Dry 

Season Season 

100 39 

56 8 

88 0 

99 411 

i 100 11001 

I 100 67 

80 0 

--. 

--- -_._._--

Start of 
Plantin~ 

(Month) 

June 

June 

May'!! 
June,Y 

May 

May 

June 

I June 
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SAVINGS IN FARM WATER REQUIREMENT BY SHIFTiNG PLANTING DATE - HUJU CHORAKHE ~~AK 

400-

300 

mm. 

200 

IOJ 

JUNE PLANTING DATE 

Deffici~ 

169 mm. 

form Water ReQuiremeno tOf 

Long Duro:lon Rice 

.............. 
:.:.:.:.:.:.:.:.:.:~~~OOOOO 
••••• •••• - ••••••• -.!U:'-7."'- ,,,,-,,,,-..n. 

...•...•. ~~~~~~~~~~~~~~~ •••••••••• ~.~.'~~.P~P 

•• CI ............... • • .• -

, ....•.........•....•••..••.•. ~~~~~~~~~~~~~~~~~ 

400 

~ 
..... b 

. (:-o 
<t= 

300 

m~. 

200 

100\ 

.··············R·~·~~~r ••••••••••••••••••••••••••••••••••••••• " Y'"'' '",,,,",--r,-rl'l r o ................... ......... 0 

J f M A M J .J A s (0 N p J 

MAV PLANTING DATE 

form Waler Requirement foG' 

Long Duration Rice 

EUeceive Rainfall 

~ ~ ~ J A 5 «} ~ 

Deq ~clt 
596 ffi6l1ll. 

o 
for an irrlgab8a area o f B~20 ha . thJs wou ld b~ a savings of 1.94 Mm.3'Vr 

~ 
t-'-
0-..... 
n 

o 
1-,,) 
I 
'-" 



LEGeND 

NEW CANALS 

:;:::=::~ NEW ORAINAGe" WAYS 

ROA" 

VIl.LAGe: 

o 2 
!::=:=====*l 

KM. 

Appendix 1, Annex 0=2 



LEGEND 

EXISTING MAIN AND LATERAL CANALS 

A'EW CANALS 

NEW SU8-LATERAI.. CANALS 

:::::;::.::=: NEW DRAINAGE WAYS 

ROAD 

-;;; ~ -:::- RIVeR 

VILLAGE 

HUAI 
TAlAT 
o 
I 

tOn. 

2 
I 

Appendi.x 1 



LEGEND 

"#-9- - ---106·-. -· EXISriNG MAIN AND LATERAL CANALS 

NEW CANALS 

NEW SU8~LAr£R.4L CANALS 

::::::=:== NEW OfiAINAGt.- WAYS 

R:JAO 

~RIVEfI 

VILLAGE 

HUAI 
CHORAI(HE MilK 

o 2 
t= :::J 

I(M. 

Appendix 1 



Appendix 1 

LEGEND 

EXISIING MAIN ANO LArERAL CANAl.S 

NEW CANALS 

NEW Sf.l8- LATERAl. C~1.NAl.S 

::=====:: NEW DnA/NAG£" WAYS 

ROAD 

:;; ..... ~ RIVER 

VILI- 4G£ 

HUAH KHllEI( 
o 
I I 

KM. 



LEGENO 

£XISrING MAIN ANO LATERAL CAN/U.S 

NEW CANALS 

NEW $US-I.ATlfRAI. CANALS 

::.:.::::::=: NEW DRAINAGE" WAYS 

ROAO 

~ """'- -:7 RIVER 

VILLAGE 

HUAI AIENG 
o I 
f.==: I 

KM. 

2 

Appendix 1 



-.;.::.-

LEGENO 

€XlsriNG MAI/ll ANO LATERAL CANALS 

N€W CANALS 

NEW $US-LATt!RAI.. CIlNAl.S 

::::::=::; NEW ORAiNAGE WAYS 

ROAO 

-::---.::,.", ~ RIVE: It 

VILLAGE" 

01:2 
L=I I 

KM . 

Appendix 1 



LEGeND 

EXISTING MAIN ANO LArERAL CANALS 

NEW CAN/U.S 

NEW SUB-LATERAL CANALS 

NEW ORAINAGE WAYS 

ROAO 

~RIVER 

VILLAGE 

PHUTTHA U«rTHAVAN 
012 
I t::::::l 

KM. 

Appendi.x 1 



ANNEX D. 

PART 3 SOCIAL ANALYSIS 

A. Beneficiaries: Present Characteristics 

The beneficiaries of this project are some 
40, 000 people living within the poten"tial 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 Caffibodian= 
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 crofiles, althouqh 
some interesting anomalies exist. For example, while only 
9~% (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 (~able 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 equivalents). 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 so~ewhat 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, gro.ss 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, t.ile 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 ~a,OOO/year/household (7.3xl,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 asswne about 57% of the beneficiaries population is 
in this group, compared with 64% of the "outside ll population 
nearby. This is 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 anomalous 
statistic is land value. Why land within the pro:ject ("rea 
should be valued so much highar than outside land ~ay. reflect 
more the aspirations or preconceptions of the ownE~rs than 
real productivity value (compare land value with crop sales 
in Table 2), or it may reflect the surveyor~s opinions about 
the value of ir~igateG land. 

* (c.f. economic analysis. Surrogate average is about 
~10,500 whereas overall average net income is about 
$20,000 (,EnS, 000 net farn income olus ,E!5, 000 off-farm). 
Surrogate does not have farming costs subtrac~ed out to 
get net sales income, but does not include income, but 
does-n0t include income from cottage industries, livestock, 
income in kind, i.e. home consum?tion, etc.). 
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Table 1 

Beneficiaries Population Age ~istribution* 

Age (Years) % of p012ulation 

0 - 5 14.6 

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 - 55 3.1 

56 - 60 3 • 0 

61+ 4.2 

100.0 
---------_ ....... --------

(Average Household Size = 7 1 persons). 

* (Not computed by sex, but sample population did show 

3.pprox. same number of males and femals, 49.4%' males, 

50.6% females). 



Tabl!;! 2 

Comear1s0n of PrJject Beneficiaries witn 
Those Nearby But Outsid~the Project Area 

(i.e. with T~al Northeastern Rainfed Farmers) * 

SELECTED VARIABLES 

V..l.lues of Household 
V..J.l- i..J.bies for Compari~on 'b of Households in Variable Ran5Ie 

L...I.nd Value (Baht) Beneficiaries Outsiders -
a 10;000 9 18 

10,000 30,000 1.5 29 
3u,OOO 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 

Gro::;s Crop Sales (Baht/:!:.r. ) -
0 100 13 19 

100 2,000 25 25 
2,000 5,000 22 23 
5,000 10,000 25 22 

10,000 15,000 5 5 
15,000 20,000 3 3 
20,000 30,000 5 2 
30,000 40,000 2 1 

100 100 

Off F...lrm Income ( Ba!Jj;/~E.:l 

0 1 46 40 
1 2,000 18 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) 

0 1,000 5 11 
1,000 3,000 18 14 
3,000 5,000 16 21 
5,000 8,000 18 18 
8,000 15,000 21 22 

15,000 30,000 I:: 10 
30,000 260 1 000 6 5 

~~ 

99 101 
==~=== :g:::l!~--'" 

1:/ (Computed another 'VJay: Among bene:Eiciaries the 
bot.tom 40% average 2,600 ~/Household, the top 10% 
average 54,000 ~/Household; among outsiders the 
bottom 40% average 2,300/l5/Household, the top lO~ 
average 51,400 S/Household.) 

* Based on S,:unple surveyin~J by ArT, l?roje~;;t beneficiaries 
for this Ta.ble 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. 

1 
I 
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Table 2 also shows that in crop sales, the project 
beneficiaries ~te already doing somewhat better than their 
neighbors (e.g. 40% sell mora than ~5,OOO worth of crops 
a year, versus 33% for the outsiders), but this is somewhat 
made up for by the outsiders in off-farm e"'1.ployment among 
"middle" income families (.2,000 to pS,OOO 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 poor and the well-off 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) rEacted similar conclusions in 
comparing irrigated and raiDfed farmers in the Northeast: 
the rainfed farmers had to work harder but their incomes 
were quite similar. 

In terms of income stratification, th~ 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 Northeaste£n Thailand 
thl~ idea of the fairly uniformly poor Northeastern rural 
village seems to be contradicted by these findings. The top 
10% of the hO'-lseholds have about 20 times the average household 
income of the bottom 40%. Certainly some of this, but probably
not most of it, is explained by differances among rather than 
within the variolls irrigation areas lSi=C data in economic 
analysis). Second, stratification of beneficiaries ?opulation 
is quite similar to that of the nearby "outsiders," indicating 
that it is not the pl.-esence o!: iJ.rigation 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 hi0hly 
is reflected in attitude surveying conducted in the various 
areas. The vast majority of those expressing an ooinion did 
see the advantages of irrigation for increased yields, labor 
saved, and livestock and fish-raising op?ortunities. 
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Of the beneficiaries p09ulation, 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 
"'/ere 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 fer 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 pot~ntial irrigation survey area) well over half had at 
least some amount of vJet 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 well . 
Nev.ertheless, the proj ect: si tes 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, th i~n, dre people 
not using all the water t:hey might? Situations vary from 
site to site but a general discussion is possible. 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 = 15). In the dry season, the average 
irrigated area (of those that have at least 1 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. Of those with access 
to water in the wet season, well less t~an half (about 36%) 
use dry season irrigation and of those that do, they vastly 
reduce the amount of land they crop, com!?ared 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 o:E water remained in the reservoirs 
at the end of the dry season. 

l 
I 
I 
! 
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Tabl~ 3 

DRY SL:ASOH IRRIGATION AND INCOME>'< 

3A. WHO DOES AND DOES NOT USE DRY SEASOlJ IRRIGATION> IN llliLATION TO 
INCOHE: 

Vt:.ry 1'00 x: Poor Better Off 
( ~~4.Q9utll~,h) (5-1£t900t/hh)_ ~ __ (10, OOQ,+Z/hh) 

No real irrig. 28% 1.6% 17;~ 

(Latchen Barden only) 

Irrigation 13~~ 8~ 18% 
( » 1 rai) 

3il. OF THOSE USING DRY SEASON IRRIGATION, WHO USES HORE,IN RELATION 
TO INCOME: 

Poor ~tter 
( 10,OOOUhh) (10,OOO!~ 

Lu\" irrigaf:.ion 
i 

32~~ 18% 
(1 tu 4 ral) I - - ~ 

:LJiur.l t:Ll High 
Lrrig;ltion 22% 28% 

(:> 4 rai) 

RSurroGate incom~ used: cr0p£al~s plus off-farm income (see Table 2). 
['IlL' d::;suciations implied ht:re in Table 3 ar~ significant at least the 
.04 l,-,vt:!l (Chi Square) in .. 1 sinele 9 x 8 manix (6J Jegrees of freedom, 
':4:': Ci.ls<.!s 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 mak~s the pOint. The statistics swrunarized 
in this table support results of non~structured field 
intervie1tJing. In 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 couldn't understand; some blamed var.ous 
others, etc.). 1t 

All in all, four main potential problem areas 
exist for greater and more effective utilization of irrigation: 
physical infrastructure, organiz~tion (especially of irrigation), 
inputs, and marketing. The problem areas are also inter= 
connected with each other I thus solutions are not necessarily 
specific to particular individual problem areas. While added 
and improved physical infr~structure (mainly canals and roads) 
~ill rpduce or eliminate physical constraints, the statistics 
cited a.bove indicate clearly that this alone w-'.ll not mean 
that the area actually irrigated in the dry season will 
significantly increase, nor will farmE!rS, especially E,0orer 
farmers, be certainly benefitted. Were the data available, 
it is 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 phy~,i~al infrastructure. 
We will thus narrow the discussion here to constraints on 
organization, inputs and marketing, and especially their 
social aspects. 

1. QEganiza!J:2E, 

Many studi.es in Northeast Thailand have shmvll 
tnat a principal problem in irrigated areas is the quantity 
and especially t~ming of water delivered to the flslds. 
This is predominantTY true of the pro:j ect 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 "v iscious ci.rcle" 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 somethin~ the government did, not they themselves. 
They were quite surp:rised to hear about the high degree of 
locally initiated and controlled irrigation organization 
existing in parts of N~rth Thailand. The orqanizatio~al 
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 
participation 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 par1:ies involved, t.he 
WUA only served as a conduit to bring the problem to the 
attention of the chief i.rrigation official vlho vJOuld usually 
(probably wisely) base his decisions on precedent (i.e., 
status quo ante). In part of one irrigation area farmers 
stated the village headman settled disputes in 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. 
\~ha t then is wrong \4i th the WUA IS? In the AIT survey f 
a major.i ty of farmers thought the WU)\ was inef iicien't and 
a vast majority thought WUA members could not agree on what 
to do when faced with problem, that various groups competed 
and conflict existed. On the other hand; most felt that 
WUA rules should be enforced strictly (and were not) I that 
a WUA leader should be elected, that water allocation was 
necessary and that there? should be a sys taro to allocate it. 
A s igni f icant iTlinori ty did not even recogni ze that 1,'fUA had 
any rules at all, yet, two to one, farmers, interviewed 
expressed their hopes for WUA by saying that ;'lUA membership 
should be compuls.2!;L. They vIere more divided on such topics 
as whether or not water rotation would help solve conflicts 
and vlhether or not WUA should expand its acti vi ties beyone 
irri(ja tion management pE~r se. 
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Various researchers ~ave pointed out problems 
with irrigation organization in Thaila~d. AIT (1978) cited 
the lack of support for WUA I s by thEl Roya.} Irrigation 
Department but other research points in a Qifferent direction. 
In studying irrigation organization effectiveness in North 
Thailand, Vanpen et al (1979, in Thai language) found that 
organizational effectiveness resultE!d ""hen 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 sma.ll 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 
?articipatory 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 ItJOuld 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 r.:ust be found locally, by farmers themselves. 
A number of alternatives are possibl.e. First, in areas 
where the majority on a ditch have primary interest in the 
plot on that ditch, an effective group migbt be organized. 
Second, land consolidation has been d8monstrated to raise 
productivity in Thailand (Jerachone 1980) and may b~ 
feasible if locally desired, through informal tradinq, 
compensation system, etc. The key point here is that the 
method chosen must be selected locally in order to fully 
succeed. If organization by £" arm di. tch group is inmr.actical, 
other al~ernatives are available (subvillage, neighborhood, 
area where fields located regardless of ditch, etc.). 
Gillespie (1975) supports focusing on the farm-ditch level, 
pointing ouc that this level has the greatest potential for 
effective local leadership. His paper has many useful 
suggestions for initiating such organization. 
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The organization of ir~igation also will 
have to vary with the size of the sy~:;tem. 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 flagged here as the key item for investigation 
and follow=up by the project technical assistance team. 
A social anthropologist or rural spciologist would be the 
appropriate advisor to deal with this matter further on a 
full-time hasis throught the life of the project. 

2. Inputs ancLt1arketing~(anJ ::i.edi t) 

The key item of feasibility, concern ,vith 
inputs and marketing is profitability, in both a narrow and 
wide sense. In the narrow sense, the Baht return to the 
farmer must be sufficient for him to choose to expand 
cropping instead of pursuing other alternatives. This is 
necessary but not sufficient. In the sider sense, the 
farmer r s accounting system vJill include many factors not 
readily qua.ntified n(;r 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 be broken. Even if he ,-lent 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 tn emergencies. Turning elsewhe=e 
would jeopardize this relationship, per~aps meaning that 
a sick child would not be able to reGeive medical treatment 
at a later date if an emergency illness occurred. So ~any 
of these factors the farmer perceived as beyond his own 
control. What he could do himself, however, was to limit 
the amount of those cash crops the merchant would buy from 
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 ot;Jtions 
are ;:Jossible, but the choice of ootion and the nlunber of 
strategies adopted will influence- success. If pared down 
too far success will be difficult (keen in mind that if 



Table 4 

• of Potential Irriqable Plo~s 

1 

2 

3 

4 

5 
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% of Households in Surv~x. 

37 

37 

15 

8 

3 



it were easy the farmers vJould have done sornethi.'.g about 
it already). The basic strategy ItlQuld seem to be to help 
provide for as many as possible of the farmer's wider 
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 reduL~ the various kinds of risk the farmer faces, 
he \vill benefit from some form of partial crop insurance 
and emergency loan credi.t [\;Ind. These are adru.i.nistratively 
simple to run and could be orlanized locally using yroup 
guarantor methods. To increase his own bargaining ability 
as well as 101l>1er his costs I purchase of inputs and volume 
sales are also likely to help. Such techniques should 
logically fit in wi tl--;. water user organization at the farm 
ditch (or other small-scale level) but could also be 
promoted 1n other ways depending on the local situation. 
Local organization will also help to get a sufficient 
number of farmers cro9ping in the sanie place at the same m 
time. ~vater is more likely to be provided on time to such 
a group, labor exchange helps out, marketing is easier, etc. 

A key methodology is one of better COIDlUU= 

nications. Nearly all the factors discussed by Adul (1980) 
as influencing ~articipation in irrigation are susceptible 
to improvement through better cow~unications, i.e. such 
things as more frequent ~ruA meetings in smaller groups, 
more visits by extension agents, clear knowledge of water 
schedules from RID, farm=market newsletters (which should 
9ay 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 qo far in Jeading to appropriate local solutions 
to overcome the wider! less tangible problems of credit, 
inputs 3.nd marketing. 'r'he prestige of the government 
agency, its con:ern 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. FeasibiL~ I Effects 

Given th/3 gene~rative 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 ha!'d t'lork of thE~ imple.'l1sntors. What 
we can attempt here, however, is a discussion of some of 
the likely stumbling blocks and SUggE~st wflys to cope with 
them. 

In section B. above, some results of the AIT 
attitude survey were su.mmarized. However, section lL showed 
that there is a great deal of variation in the beneficiary 
population, of particu.lar concern here being variation in 
income and degree of seasonal irrigation utilization. 
In t:he present section then, \'\Te will examine the a.ttit'.lde 
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 le~el or degree of 
dry season cropping were feelings thclt WUA rules should be 
strictly enforced and WUA ought to elect leaders, 9lUS all 
those discussed above that demonstrate farmers' awareness 
of the benefits of irrigation. Interestingly, another 
statistic which did not vary appreciately 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 S. 

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 se~ns to stand out 
from the others while on the other, opinions seem to change 
with the degree of dry season irrigation utilization. 
Middle lncome earners generally seem to have more faith in 
WUA than others, perhaps hoping to ~xpand 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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Table 5 

S~l~ctcd R~sult~ of Attitude Survey 
Stratified by Income 

and Dry Sea~on Irrigation 
'I: 

Utilization' 

~trap~i~j by Ref:lponse h: Stratification Level 
va.r a e 

(lo~'J) (lm1 mid) (hi mid) 

-:' .. 7 

(high) 
~~----r=~ 

Up::;trl,;il,1lI farmt::rs incolU~ A A A D 
rt!lul.:tanc to pa::;s Jry I:ici.1l:i irg A A E A 
W<..ltl;!r 

Ro t ... t ic;J(l uf wat:~r illt: ()m~ E A A E 
avoiu::; conflict dry seas irg A A A It:, 

\~UA I!lIJ:mbcrs u::>ually inco~ D A A D 
pay fur Syst~lD upkt!t:!p dry £il;las irg D D E D 

WUA Ill\.:mbt!r~hip ::;huulJ incoffit: A A E D 
be l.:()m~ul:,wry dry ::;ca::> leg A A E Ii: 

WUA JUt!:; II 't int:ollli.! A A A A 
enfur..:.1.! its rul~l:l dry !:leas i rg A A A E 

WUA wu rks income D A A D 
t=ffici":llcly dry sea::; il:"g A r:: D J) 

=====-~ =.= 

* Sur rug..iLI.! fur ilh.:UIllt: '" gl."O::;" crop sall:;!s plus off farm incoill2 (see Table 2). 
P~r~":llt..ig~~ curr~ctt!d tu t:xclude no answer/no opiniori categori~s. 

**.\ IIwj..;riLY in ::;tr:.lt. ll:vt:l agrc:~d. 1P lIllij. cli::>agreed \-lith statement, 
L - ..ibuut ~4u~1 ugr~~/di~Qgr~~. 



03-17 

icrigation us~cs, but th~y are more cynical about water 
rotation, WUA efficit:!ncy, and don't a9ree with paying for 
WUA, prob~bly becaus~ th~y get littl e benefit from it. 
The high incom~ earners don't see u~stream users (themselves?) 
as ~elf ish, til .. .:y don't want WUA to be compulsory, they don't 
think peo~le p~y for it, they don't think it works efficiently. 
Pr~~urnably tllL:y ur~ happy viith thinqs as they are and have 
no interest in str~nythenlny WUA. 

Along the dilLlension of degree of dry season iJ:ri
gation, TdUJ.l.! 5 ~cem!::i to show that opinions change the more 
one irrigdte~ in the.; dry St.!<1SC.Jn. The high Llsers are not as 
enthusiastic <..I.0out cUlnfJUl::lOCY WUA membership, do not think 
it works efficiently, ~re not eager for WUA to enforce 
its rules. 

If the above interpretations are meaningful 
Table 5 suyy~sts that nli~dl8 income groups are likely to be 
most enthusi~~tic alJout the project, high income earners 
and high irriYJ.tors may be rdther reluctant, and the poer, 
while willinC], are prob.J.bly a little unrealistic about what 
WUA might be able to do for them and how easily they can 
be helped. 

For the Hlpl i c.) t iOlls for rco j ec t impl~men ta t ion 
we tur n to u. ft.!w La:;; t t illU i n 'j ~ . We ha VG no da td on the time 
spent in tluft-f..lrm" elll~loYlllGnt but we do knovJ high income-
earners and hiyh irrisu.to~s cm~loy more labor, while field 
intervi~winy ~trunyly s~gyested that locai wage employment, 
within the S.J.ffiG rur..ll area, was a 9rimary dry season 
occupation for the Dour. All this together with the 
unexpected L1~yree of socL()-e~onomic stratification found in 
the surv~y data implies thdt ItJhile mi.ddle i ncome earners 
and middle irriqators will be likely to benefit most, easily 
from the proj~ct, in order to involve the poor special 
effort Will be n~eded and that if any opposition to project 
gOdls occurs, it is likely to come from the better off 
farmers, some of whom are apparently quite well - oft' indeed. 
The project strategy implications are not clear. A possible 
~olution migllt be to lnterest the bett~r off farmers in some 
soct of scheme ch~t provides rel~tiv~ly high returns 
(in this case dcct:ptably with relatively high investlllent) 
but rl.!qulres littl~ labor ¢ucing critical timcls in wet or 
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dry sea~oll cro(Jpinq, if indet;;d the main thing this grolJP 
is likely to los~ as a r~sult of the project is cheap and 
abundant labor. 

'rllis i~sue L~ uncert.:.!i.n but is flagged here as 
an item u[ putl..:nlli..Al. concern for the (Jroject implementation 
team. 

Th~re w~11 of cuur~e oe some benefits to local 
inhabi t<ln ts nectr uy t h,.: {Jru j e<.: t -.1rea (secondary economic 
effects). Also if the local con~unications and organizational 
techni.ques prove succ~~~ful they can be excected to spread 
rapidly tllrUU~lh nldny dre,,;lS of the Northeast, since the 
irrigation i..Are~~ are oe~rly allan or very near major roads 
and are thus ~ume of the least isolated places in Northeast 
Thailand. 

T~e principal value of the project, however, in 
terms of spread, is its re~licability throughout most of the 
irriq<ltlull ,!rtJ<-I~ of thL! Nurtl)east. The underutillzatior. of 
irr iga t iUll .in t.1lt.! Nur thtJ....l~ t 1 S no t an isola ted phenomenon, 
thus thl;! l)fJlJurtunity fOJ~ replication is quite large, 
eventually tu pL·rh.:.."!:;s uS mdny as 15% of the f-lopulation of 
the NortlJt.!~~l, Althuuyh the size of irriga.tion systems vary 
from quill...' L.lL-qv ttl quite sm.J.ll, mClny of the techniqu~::; to 
be d8velu~)t.:d ulld t • .:st<.:d ltl the wroject can find real use 
in both lc:try<.:r c.!nd ~rHdller systems. 

E • t; f f <= C t S u n \-J o! n en, Mig rat ion, Fer til i t y, PoP U 1 a t i 0 r. 

The proJect should result in greater on-farm 
employmunt dod thus reduce rural to urban migration for both 
men aml vJUnlt.'n. Then: ~eems to be nothing in th is [Jro.j ect 
that wuuld bent..!tlt women more than men, but neither is there 
any eVldt:::llcU uf lile rever~e. Women should be encourag~rl. to 
participate ln WUA and in the smaller group organizatiojl~. 
Whether or nor reduceu rural to urban migration benefits 
women mor~ tt1<.1n men depends on whctht~r women miqrate more 
from th~ t'jurthu~s t than lllL!n (delllogra?hic figures in the 
project ~rec.!~ do not evidence this but it may be true of some 
age groups) and, ultimately, on value luJgm~nts concernlng 
the status ot women 1n ur~an v~. rural settings. 
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Ef·'L!("c:.s 0n fJupuL.lllOn tlinJUf3h f<.:~rtility and 
displacL'fllunt within tll~ proi~ct areas are uncGrtain. 
Fertility, hop~fully, will dt:crease as income increases 
and as farmers begin to see the effects of having to fit 
more adult ~opul~tion onLO limited land resources. 
Judyirl(J frolo tt)~ POIJul.cJ.ti.on u.q~ profill! ('J:'able 1) this 
ef f ec ts mil y bt:COffiL! .l ncrC:d::d.n':.ll y ::>ever~ ov~r the next 
dec~d~ or so. Loc~l of[icl~l::> dnd d~velopment workers 
should COJllPU L \..! ~ 11)C.:A 1. pUiJuL.l tiull ':FjC: pro E i le and teach 
farmers ..... hat it w.l.ll OIt.!..311 for th~rn, both as a means of 
encourag i nq t .J.mi 1 y pLlllll.lng bu t a lso as a means to <Jenera te 
in t{~re~ t in 1 rr iya t iOIl and d.gr icul t: ural intens i fica tion. 

It is lik~ly that population within project areas 
may effectively increase also as a result of attracting 
local outsiders to val'lOUS types of employment, especially 
once lncomes w~thin project areas begin to increase. 
Effects of thi::> type dre c~rtainly to be expected when 
pro]\..'ct::> -..lr~ continL!l1 t,) J-l~H-ticul.:lr scattered (jeoqrar::>hical 
!::>~t t Ely!;; W 1 til res tl.· lC tt.!d re!;;ource access, an inevitable 
charact~rl~tlc ot lrriy~tion projects in Northeast Thailand. 
'fht: qov~l:ntl1~nl ccJ.n rL:coqniz12 th~se characteristics in its 
ared develolJP.lt,.;nt plunning Clnd endeavor to promote other 
types of prolccts in the drea, largetted to benefit those 
without dCC~SS to irri~ation. 

F. ~ffL!cls un Environment 

Allu.lysis 0f r;nvirorunental inmact was not 
cons iUL:r ·~d iit~CL.!!;;S.:lry for thi s pro j ect, since the pro j ect 
doe::> not lnvolv0 building any new dams or other major 
infrdstructure. Rather, the imorovernent, extension and 
rehabill t.:ltlUJI uf existing ~hysical infrastructure I,Jill 
result .l.n dfl imnroved environment. Nev~rtheless, 
inCredSL:d USL: of irriyation could present dlfferenL tj~es 
of t.!nv lrUf1l1lerl t.,.d problems which should be n1t:ntioned h(2re 
in urller thdt project monitoring may be on the look out 
for tlll'lIl. :::iUCll ::it.!n~itization will facilitate a~')copriate 
corrcctlve rtctlons if they are necessary. 

l'iilil," the use of irclqation in the dry St-;d50n 
and tll ::;uwolt.:JlI<.:nt rainfed wet--sed.son r"arminC) should 
not l~~d tIl Significantly increased h0alth hazd.rds 



compared to present ~unuitions, there are areas of health 
hazard associat~d with water in Northeast Thailand" that 
are in need of att~ntion. The cultural or~f~rence for 
(uncooked) ferml.!nted fish .LS one of the main reasons 
for the ~revalence of liv~r fluk~ (upisthorchis viverrini) 
and intestl.fli:.Il in Ult..: NurtlH':<.1~)t. Th~ sUDPly of fish may 
indeed in~re~~~ with in~r~d~ed wdter utilization, 
pl~OV iding mU<..:h llt;(.!d<..:u f-l co t~ 1 n dnd income, but the heal th 
hazards of consuminy tilt; fish uncooked should be stressed 
to the project ar~a inhctbitants. 

Luckily, ~chi.stuselll.i.asis has not been found 
in the target area!;) of Northe<lst Thailand. Poor drainage 
of irrigation water from fields and water ways can 
12ad to increased dis~u~e v~ctors, such as mosquitoes, 
increas~d seivage pollutiun problems, increased soil 
salinity <lnd concentruliun of ch~mical residues from 
farm illf-lUt:.; <lJlU aJ~qu.:.lte llru.indge ~hould be designed into 
thE;; Project. 

Learning to rndnaq~ and deal safely with an 
irrigatlon <..:nvironm~llt is c~rtainly a feasible task. 
l\Jortheastt2cners lluvt.: lUIlLl Deen accustoInf:!d to dealing with 
W,:iter !".ll"oblems 1n wet"::;~usun rainfed-flooded agriculture 
and sm~ll-scal~ dry seu~on stream irrigation. Furthermore, 
t.he pr~~t.!Ilc:e uf huncil<2Lis uf irrigation projects throughout 
the Northeas t ,.)Ver th~ !:JetS t three decad8s has prov ided 
itn exoerience base that should insure that no unpleasant 
cr unmanageable ~nvJ.ronntt..:ntal ?roblems are in store for 
the inhabitants of the present oroject areas. 



Annex D~ - EC0n(.H!lic An..ll ~~, is 

1. Project Economic Analysis: Farm Bl!9set and, Other. Key, 
Stat is.t ie s 

In th~ fQlloltJinC) l:)ection, summa.ries of the economic analyses 
of the 1ndividual sub-~rojects are presented. The potential 
wet S~.l!;iun emu c..liy :it:..i!:.ion i.r:rigablcl arE;!a.s have been derived 
ttomthe ArT engine~ring and t~chnical studies. The estimate 
of the potential irrigable area ir the wet season has been 
based on a 60:40 mix of. HYVC to ttJVs in all cases. For the 
dry season, the estimate of irrigable area is based on the 
water requirements of non-pa.ddy crops notabl.y, mixed vegetMl.es 
and fl:u.it, groundnuts and mung~beans. 

Price·s Used 

In constructing ehe farm budget, the folloltling financ'ial 
(farm-gate) for the major inputs and ou.tputs. 

Ineu ts 

Amonium photiphate 
Area 
Labor (wet ~e.:J.son) 
Labor (dry season) 

Outputs 

Paddy 
Groundnuts 
Mung Beans 
Vegetables (wet s~ason) 
Vegetables/Fruits (dry season) 

,S6/product kg. 
!!6/product kg. 
,e22/man day 
,324/man day 

j!!2.5/kg. 
fj5.75/kg. 
,iSS. SO/kg 
~1,200/rail/At full develop= 
,91,800/&<3.i ment 

The lower retu.rn 011 v<.:'gl~tables the \'\Iet. sea30n, reflects 
the fact that. this r~fe.r!:i to a rai of mixed vegetables only 
excluding frlli ts '?,hieh of fer high returns. Al though ;iomB 
fruits ean ~e grown in the wet season, conditions in the wet 
season are bn qeneral not conducive to their successfu~ culti
vation. Th0~ have, therefore, been excluded from the wet 
season farm budg~t. 

The pric~s of other minor outputs have been t~ken from 
the res.Jl ts of the ArT s:..i.rvey and expressed in 1930 l?r ices 
to conform Wlth the aoov~. In conducting the economic 
analysis, relative ?rices arE~ assumed to be constraint over 
the 20 year economic ll.fe of the project. Paddy is the only 

1/ One hectare = 6.25 rai. 
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commodi ty · ... ·;ticn h.:t~ b\.:~n ~hCldow p.c iced for the economic 
.:lnalysis, ~in~e tile farr.l-qate [)rice is substantially lO\-'Jer 
than th~ fOB ~xrort price adjusted for transport, processing 
and l'landlinq custs. An economic price of ,l!I4/kg. is used. 
In the cas~ of qroundnuts and munq beans their finapcial 
prices approachud close to world market prices. 

Labor 

Altllou<.jh the.r.f.! i.:;;; unuoubtedly some underemployment of 
labor during ~art of the year labor has not been shacow 
priced. Given tfle cUIld~ncy for underemployed labor to seek 
off-farm wurk durlng ~lack periods, par~icularly in the dry 
season it is 1..>1:;1 iev(;u tha t the opportunity cost of labor 
does not J~vi~te ~l':1niti~antly from the respective seasonal 
wage rules. In additlon, the project will lead to a signi
ficant increase in demand for both household and hired labor, 
reducing the lncidenc~ uf underemployment. A combined total 
man-years of man-year~ of employment will be created annually 
in the pruject areas unce they reach full development. 

In most of the pro)~ct areas the area under wet season 
paddy increases iHi fo.llow Idnd is brought under cultivatiofl. 
In most cas~s there is also a significant increase in dry 
season cro~ping. However, in Huai Phutth~ Ucthayan and 
Huai Lam Ch..tnluak there is Q. slight decline in dry season 
cropping to ~llow fo~ cOMplete wet seQ.son supplemental irri
ga tion over the W~ t st;;:a~on ,'irea. In both c.J.ses, al thou<Jh dry 
sedson cru~~ing is nut reco~nended, a s~~ ll area of vegetable 
and fruits dre included in the farm budget. In the case of 
Huai Chorak.e Mdk there is a more- significant decline in the 
level of dry ::ledSOn crO[.>plnq even assuming . a change in the 
current emphas~s on dry season paddy to the recommended non
paddy crops. According to AIT engineer~ the current level of 
dry season Pdddy cuitivation in the sub-prOject area wll! 
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 of the project. However, even though cropping 
intensity does not increase in these c~se~, the rroject 
was still just~f~ed as a result of the increased in prod~c
tivity of wet s~ason croP9in9 and any remaining dry season 
cultivation. 

An indlcatlon of farmers capacity to naj the charges 
necessary co cover full 0&M costs and th~ full cost of on
farm development has been made by including these charges 
at the end of the s'..llrunary farm budget. (See notes on farm 
budget for details.) 



· In th~ farm mtd9Et1:'&3, all' produc:;;t~ including' that ret~ined 
far hgm~Y oonsumpt~n, is v~lt!oo at ;t'€inn~<Jat.e pr.iee~ ... · 

~ followinq f}Ot«UiJ apply to the s-wr~y fru:m budqets ~ 

(a,,} Xnel~ti] i~~iqcabl@' 2Uld non';"r~'i9'.ablear.eas%"Jithin:' 
the project lX;)und&!ri~. . , 

(b,) Inc 1 OOe.1!. prenent-ly fal1ci~ la.nd bu.t exc:l.~ waste 
la.nd ana ,~as ture • 

(c) Include~ small areas of qJ::'oundnut:s (wet. season}, 
tobacco, cotton ~weet corll and sugar cane. 

(d) Details on t.M production of veqetables/fruits 
and oth~r c:rc:)ps $uc;h, as ~'ni1eet earn 9- are not. inG1 ud~d 
here but thej.z- va.lu@ i$ iXlCluded in the "Gross 
Value of PrIXluetion fi 

<> 

(e) Inc 1 UdEHlJ an e3t.i~t~ of the net return from live~ 
stock, poul try and their. product.s "'lhethe'b oonl13umed 
on=farID or sold q and the clctual ~eturn from fish 
raising and fish ca~hingo 

(f) Includes depreciation on agricult1.JJ:al equlpment and 
interest on '-'\forking capi tell. The increase in th.:!.a 
it.em is due 5lolely to t.he il1crease in the level of 
interest paym~nt.Sj on I?t'odt.lction credit, the level 
of which will in~rac!iBe a8 ~ reauJ. t of ~ project'. 

(g) 0&14 charges Sluff icient . to repay full cost.s of 
0&1>1 per year at. full projetct dev~lopment and capital 
cost charg~s ~ufficient to repay the full costs 
on-farm developruent over 15 years at 12% l"ate of 
interegt asswaing a three year grace peri 

2. ~~t Econom~nd Farm Fi~~cial Analysis 

For the project I s e-t."Onomic analysis, the values of BIRR 
by tank and all 7 tank$ combined were based on the farm 
budget data provided by the AIT survey of 1978/1979 crop_ 
year. The total est.ima.ted nWilher of farm households for. 7 
tanks are 4,596 houssholds. IncramEmtal net farm income 
derived from net inc:t."eIIlIental incoIXta from ra,;tny season I dxy 
season, annual and p*-~rEmnial crops' plus net ot.her farm 
income. (Other farm inc!ome1l mimu) ot.her farm costl/) • 

y 

r~V 

Other farm income :m income from ·livestock/fish/poultty, 
rental of equipment~ and latld tr - '- # .-.:. 

Other farm cost. g Elquipment depreciation, interest on 
working capit.al, rut:plieit Md inputed. 

.... 



· . 

Inves,tment CO$t~ ~l~J;'e bbok~n' dO'I:rn. i-1!to 5 ill~i.n ca t@';j'or ie~ 
rehahilitation cagt', veh.icle~ w;1;{! ~quipment co~t op(!!}rati(}u 
and maintenance co~t, peJ:~onnel cmd technical ~33i~tance pltl.§. 
1.5% cont.ingency on rehabilitat.ion ta.-!li! v~~hicle CO!3t, the total 
basic EIRR W~.S- 31...4 p0:¥:c4:gnt on th~ 20 ye.~b' life o:f pgoject 
as sho\<fn in Tabl~ D4=lo ErRR for each j .. ndivi""'· ' 
dual tanh: \"!cUJ oomputoo i1'l the S\@.m~ 'I:§a'Y 0 

For the farm firulm~:lal aU1aly~i~, the price of paddy of 
Jl2.5/kilogram t'-Jat§ U,f}@{i illstead of the shado'l:l pb'ice %4. CJ/kilo9'l?.a.'illl 
as in the project econom:Lc ana.~y~i::~. The series of Btlliloefit./ 
Cost Ratioe§ for each individtl,al tan.lt IrJ.are shQ\'JO in TGible 04",2 . .,.. 

Net present value of. t.h@ f10\'J of m~t income of 20 yei'!:b 
pe~iod average s 4·9. 9 th(;mS~Uld baht p~r farm Ob' 33 f 713 
thousand baht for all faJ~m$ in th~ total 7 proier;t ~reaS!\o 
For each individual area the Tabl~ D4. 2 al~.ogiv~~th€t 
detail. 



Paddy LDV 
HYV 

Net Present Value of NGt Incl'fl'.m@ntA.l 
Income to the FameE' 

Economic Internal Rate of Return 

Sensitivity: Case 1 • • 0 • f· II • • • • e tI • • e • " • eo- ... " & 11 • 0 0 

Case :2 

JA ,000 nai 

S, 500· It-:11,i 

535 K~f.!/r@i 
668 !Z9al1:~i 

62.~ " 

56,400 ~l~ht 

17.42- P mx.am e-

9.0S n 

14.S1 n 

14, so. n 



~lYil.!!ar~~"£"'l12mic ~~J!;is 

Huai Chorakhe f.iak 

fIDpact of Rehabilitation 

Wet Season Irrigabl~ Area 

Dry Season Irrigabl@l Area 

Paddy Targe·t Yield: LDV 
MYV 

Number of Benefiting Households 

Incremental Employment Created 

Net Present V~lue of N~t Incr~u~ntal 
Income to th8 i?2u:mer 

Economic Internal Rate of Return 

Sensitivity: Case 1 

Case 2 

Case 3 

~cial ~omments 

•••• <I ••• " ... '; 0 • , , " ......... " 0 . 

7,000· Rai 

1,00('} Rai 

395 l~~lg'ai 
~95 l{qa/&-a-i 

4.86 

11,664 man=Y~ID!~ 

loS$} 

20 r 981 ~ht 

10.38 l?EU'C~fil;. 

7.9Q Il 

6.55 EJ 

10 • .17 !$ 

In this sub-project dry season cropping is only p05sible if the curremt 
cultivation schedule for LDVs is shifted fonlard by 3 ~ 4 we@kSiv 

Rainfall data indicates t.hat fa:nner could staxt l.ruld prepaxat.ion at the 
beginning of Hay rather than June as cun'€u,tly }w.:;.pans. The pZ'EHllent 
practice almost cerU!.inly reflects the u.,i.reliiWility of rainfall and 
wa ter require at t[,ifJ time. ~'Ji th the provision of V4®t 9.@a.Slon m1ppl~anta.l 
irrigation th.lS Hill no longer be a problew. 

The 10\<1 FIRR in t.he case of Huzd Chor~Jthe i4ak is du~ to a J:JUIDmr of facW:!:'9. 
Firstly, in an effort to maximize the potential wet season irrigable and 
dry season irrigable area, it is proposEld that the existing area. under 
paddy in the dry season be replaced by vegetables, mung ooans and g:t:ouru:1nuts. 
vlhile these provide a good return to the fa J:IDe r I ~'!hen, comp--.:1.roo with paCldy, 
their economic value is lcwer, thereby :!:'educing the level cf·incr~~ental 
benefits from dry season cropping. :':n addition, t.hi~ unIt serJ'@s the 
£mallest potential wet season irrigable are@ of tha ~ven project~ and, 



MS only a limited dry season c:roppinq pt)i;antial. Hm-J(;lV9.E:, .sinc€t 
assumptions r~garding th~ t0rgst yields of. th~ main crops are on 
the conroerlTativs side, th~ proj~t is consideroo to b~ fully justified 
on the basis of our analysis.. It is also t"ll:n:th emph~filizing t.hat . 
there are certain to be oome lndir~t booefits from the project, 
particularly as a rasul t of im.prov~ extension, on ex-op p:!:oduction 
or non-irrigable land outside of the project boundaries, but operated 
by project beneiiciarie13, where paddy is th,e major crop. Such 
indirect benefits have not ~en includ~ in the economic analysis 
because of the difficulties of ~~ntifyinq them. 



~~_rx. of );;GO~~~~~~al~si !, 

pl\ueelm Ut.th~im 
:;;:;::z;:a::::.-'=~ 

Paddy 

Incremental Employment ~~eatGd 

Benefit Cost Ratio to t he f'armc::lZ' 

Net Present Value of Na t ! ncremGntal 
Income t o the Farmer. 

Economic I nterna l Rat@ of Ret urn 

Sensitivi t y: Case 1 

Case 2 

Case 3 

14 pOOO RaJ. 

418 Kg ~/r~i 
506 Kg 5l/ ra i. 

22. 394 . Bflht 

27 .71 Pe.1::C ef1t 

6,88 ., 

n 82 N 

21 . 73 " 



Paddy 

NlliUbeg- of Benefiting Households 

Net PzoEl sient Value o f N~t: I.ncl: \'lliIQ nt&.l 
Income ro the F arill~E 

Economic Internal Rate o f Retu r n 

Sensitivity: Case 1 

Case 2 • ~ II . . .. 0 ~ 1\ .. • ",0 II ." {I 0. 0 G (I • ., c;. Q 

Cas@ 3 

19,000 Rai 

i ,800 · ~1 

425 
530 

2 ,138 

21 .58 

2£1 .98 

23.82 

Kg~/t:ai, 
ggfJ/b'TIi· 

" 

n 



Wet Season Irrlgable Acea 

Dry Season Irrigable Area 

Paddy Target: Yield : LD'V 
HYV 

N\.\mb~H· o f Benei:' it i ng liolJ£G holds 

IncrQ!l\en ta 1 Emplo ymen t. Crea t.ed 

Net Present Va lue o f Net IncrementAl 
I ncome to the Fanner 

Economic Interna l Rate of Return 

Se n fOi U vi ty: Case 1 

Case 2 

Case 3 

D 4.~·10 

'3 , 000 Rai 

5l , COO . R~i 

395 K9a/ b'l:Li. 
490 Kgs/ b'@i 

1 ,443 

590, 187 man=YQ<1!;r:s 

1. 66 

68 , 469 BBh'G 

46,85 Perr;('!lfAt 

14. 29 " 

18.38 ~-~ 

J.8.75 " 



Wet Seag~n Irr i gablQ Axe~ 

Paddy Target Yield: x:.DV 
MYV 

Ht:ud: Kfie nS{ 
<C.-::~=,....---.~==. 

t.aurnber, of Benefi ting Hou$<ahol.d&;i. 

I ncrementa l Ernp lo ~ucnt Created 

Benefi.t Cost Ra tio to the Pa.xruor 

Net Pre»ent Va lue of Net Incrementa l 
I ncome to t he Farmer 

Economic Interna l Rate of! H(,ltuY.'I1 

Sensitivity: Cage 1 

Ca se .2 

Ca se 3 

1 5 , 000 Rai 

10,00 0. Rsi 

363 Kgsh'a . .i. 
454 1{98/ rn.i 

7 20 

256 f 3:?O ma n=YGlaX3 

1 " 5<1. 

60 1389 Bi;:),ht 

36. 02 i? ez'cffi flE 

15 . 92 :·3 

27. 06 " 

29. 20 " 



· ~act. ofj1ehabilH,ation 

\'Jet S~ason !rric;plble Aretl 

D·I:'Y Season Irri..gable Area 

Paddy Target 'field: LDV 
HY.V 

Numher of 3ene,f !tin':} Households 

Incremental Employment Created 

fiene fi t Cost Ratio to the F'iu"mer 

Net PrGlsent Value of N~ t. In.cremental 
Income to the Farmer 

Economic Inter.H",l Rat: e of RetlJ.cn 

Sensitiv;.ty: Case 1 

Case 2 

Case 3 

10,800 Ra.i. 

0 Rai. 

550 Kgs/ 1";;d 
688 K.g u/1:'.~ i. 

5t l,O 

22,1.40 m£!n~ye~z11l 

2.063 

63,73 9 "k1ht 

23055 P~.rc~mt 

18 0 3t~ " 

22 ., 30 " 

20.22 



TMoL!. D4-1 PRCJECT ECONmlIC AtJALYSIS (A 11 7 Tanks Combined) 
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!.ABlE 0 4-1 - FARN FINhNCIAL At~ALYSISl! 

11 Not including cost recovery. 
~----.----~-------------~--------------~------------~--------------r---------------.--------

Huai 'falat l Chorakhe NdK Phuttha Utthaya) Huai Aeng Huai Khi Lek Huai Kaeng H. Lam Cham~ak 
ti] fl2 #S *6 i/7 ~8 :1:9 

~ --.----~-.--
y Incr~mental Incremental Incremer.tal Incremental Incremental Incremen t al InCle;)ental 
ear Far!! fen: Fflrm F&.rm Yarm ;~rm h::.!·;: 

Incomt·: Cost Incomel Cost Income Cost Inco~e 1 Cost Income Cost IncoJr.e' Cost Incorrl~··...,i--c-o-s-t 
I--_____ +---'~~~ ~ y:- .E }! Jl B e B F Jiil. • -~p _ 
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r-----T 4,275 2,605 555 - 3£= 2 , 444 J,Ef:4 2,931 2,/(6 3,905 2,406 ~ (-,711 5,264 4,605 2,157 
~~ 9,OBP 5,6E5 2,895 l,4~: 4,9}] 3,39: 8,848 5,269 9,5tS 5,922 1~,766 9,215 9,238 4,122 

3 15,155 9,44~ 5,2401 ~ ,867 7,28E, 5,014 l!,802 t,~:5 15,965j 9,bE.<" ~;,37~ 13,927 11,735 :,68~ 
4 20,40512 , 63C £',78-1 3,761 9,595 (,561: 1.,527 lC,~63 22,148 13,5(,( ~_,421 16,309 13,e18 ~,09_ 
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7 , -' 
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-·----·~1-2---+--·4---~~ 

13 
]4 

15 
If, 
17 I I 

~--18 

19 
~--------.+---+--4--+-~~-+---f.-.----_+--1_-~_+----~--4_--~_4----~--4_--4_--4_--_4--~~--~~~--+---~--~~----

20 
Present v ~ I.r -.; '\I -, V , 'tI J 

value 148,046 91.646 4~,520 23,~39 71,323 48,92~ 133,417 77,174 171,438 102,969 172,621 112,232 103,099 39,360 

I b/C Rati~ 1.62 ___ 1~S9 1.46 1.73 1.66 1.54 2.63 

,~:~P i~i'.~'~~;~("O t 20.98. 1--22 . 39 ~6.24 68.47 60.39 I 63.74 

Net P. V~income 

!e r project ' 1 35.: ' . -
(~1,OOO)~94 __ 1 _ 1 0 ,197 I 12,541 64,004 36,152 43.4a~_ 34.419_ 

tj 
.po 
I 
!-' 
.po 



------ ._- ._. _. --------
~-----".'. -.. . - '---"71'I-' --'~ 

Lu~. :!} .~ -1: ~.:~~~-

I 
I, 

unJ Ar~iJ.'y..l 
Cr.lf.)llcbi 1\1"-.:;& 

.,.J..: r: ::i..: ".!:.oUH I.]) V It i.!: I: 
I\lJV t<.J.I.:U 

K<.:II.1l • 

V'-s-.:!...~IJll'~ 
I/ll.-.;r (,.J 

Ury ~":"&:"\JI\ l.lJV l(l.~\" · 

HUHt) u..: .. u.:. 

LruuuJuut~ 

V~~~LiJ.bl~~/IL~lL~ 

UlIH.: r .s.:. \ 
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Ury ~".I;"'II I.IJV 1(1':,,,; 
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LL·.J\.iU~j.\.iL~ 

1'O I:iJ. .1. L."d.lu\J( ""'II.iL\'u.~·tll 
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i;lrutiu!;t.iuu ~u;.C:..i .,·x...;1. I ... l.uur 

~l~l:u L~~VUI ~~~L~ 

Nt:&t; CrolJ IUo,,;UlllI.J.lll:.iJ~ l'ruj",vl i\rv~ 

NI1l; c.:&OP .'. ll~"""'Il. I,'~J... till. l. .. I.I<JI. .. Lun!. 

l.4MHi A'& u .. 
Cr(l\-lI-l~J Arid"/' 
Nt.t.1.:. Ccup lll .... ulI''-',UYL:.hlu t'CIJJo.: .. L Ar..:.J 

b!€jC C.rOIJ !I\..;uwt;:, lUt.:.J". tlH .1..,,;,tlUYL· L,jl3t~ 

'1'u1:41 Nat Ceo!, 11l\,;v1llU 

'!:O!;dJ. bI":L CrU\' 1.Ih';v,U": (lw..:l..HlI,J.,.lJuur) 

(r"i.) 
(r;Ji.) 
lL'~.i.) 

~L";li) 

( r.d.) 
(r;Ll) 
(L1j) 

~(;.l~) 

( (;.11) 
(c", l) 
(~'~li) 

(c~i) 

(~b) 
(KM) 
(l'b) 
(1\.),. ) 

(" l:) 
~KIJ 

(rn,llI-tl..lY ~) 

un 
(~) 

(~) 
(p )' 
(-") 

(Ci.l1) 
( C ... l. ) 
(Ii) 

(~) 

(~) 

(J) 

th:.!: ~<lrlll l.U~lJlIl": I'.(\/,u L..l.vuCltlJd,/i: L ... II~L·l':"'~/ 
Or.I41::r ):'<.!cw Co.)", l~ ri . 

( .. {) 

'1'Qb .. l.1. Ci~ t I' .... ClI' .' . 11 ' vi" .... 

'1; 
C.Ho t. Rt:.~uvo.; "r·· 
(O&M Costs) 
(-Capital COStS) 

(~) 

BEST IW AILABL.E COpy 

22.64 

22.23 

0.04 
0.Q3 

U.97 

ll. 15 
:l:l . 42 
l. 04 

7,547 
o 
~ 

:.!~ 1 

J0lJ 
l'J,703 
1.9JJ 
1 ,J4~ 

Ib,4;!'l 
11,t41 

17 .01 
t/ . U 1 
lJ,:!tltl 
5,3b4 

i;!S I 70'1 
lu,)U;J 

5,335 
1 , 7 d4 

:';~,ZUy 

04-1.5 

\~.1.bh 

1.-'ro I!l!t 

22.64 

8.94 
13.40 
0.04 
0,10 

4.71 
3.(\5 
0.25 

O. is 
:U .4f. 

1.39 

4,783 
a ,951. 

10 

895 
1..,155 

558 
4Q ,St;7 
11, !Hi9 
J ,840 

:10 1778 
n,02S . 

17. tH 
17.01 
'l,2tHl 
:'.;)04 

tlO,Otlo 
'!" 7 ,l~13 

) ,335 
2,6t.~ 

:, J I 15 iii) 

:.,096 
(949) 

(J, 14 7) 

1,· .: 

, 

See Annex D4-3 for explanation. ~) _._._~_t._')~, '_el"=U_,_~9 ,063 J 
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\;/ 
L"&IIJ Ar..:..&-

cr~·pp..:J J\L"o.:..1 

W~t SI,;.J~111I I.IJV \(l,·\.: 

I..uV lei l " 

1(,'11. II 

V"""l .Il, l~,:. 
\Jl ~;~'I ~ 

Ury Sl.·.!:,1l1l 1.IJV 1(1.,-,.: 

1'11111 i". i.k·" II:. 

LLuulIJ,luL:. 

Vl.:)!,,:t.lld..:~./ 11111 L; 
U([", I" ':U 

Up 1..H1L.1 LI UIJ~ UI-..u ~u .. :/ Ill.' ;.J 
TUI.,,1 

l.1 "\'1' l'IF 

IJ L '.JJ u " L i, .11 
d/ 

\oJ!.;!: ~":.''''''" I.OV l{l,v 

lillV I,L'L' 

1\.,: 11.1 I 

1,,1'·\I:.llv 

IJ r y :i\.:.J:.lJll LLJ V 1\ I, L' 

l-iul'f.-'. U\. ·\11:, 

CrUItIlJIIIl(:-

'l'LlCLll L .. IJuur Ik'lu j L. III .... " L 

Grv:;:;; V..I1uI;! .. I 1'1 uJu<..: 1 lull 

P["uJucciv!\ LIl:..L:, ,L..JI.' 1. 1 .. d.JUIU· 
H.i..r<::u' L..ll.)(Jur LIJ~L ~ 

N~c' Crop lLlL"'u,,:, ill:, l-l.., I'ru ) .. ,·l AL·C.I 

Nut Crup 1 IH '''iI<.: ill<": I. Itli. 1.,,1, "L.\- L,I;-,L 

i.&.IIH.i Ar..:..! 

Cru\-lpl.!J ,\r..:", 
~~c Crup 11l<":UIII~:.IJul;.iJ .. ; lJruj .. ,·L A10..:.1 

Nt:c' Crup 111~'''lIo..:, 1l1\.: 1.IliI.L •. IlJu'll L,n.l:" 

'l'ulul NcL Crdll ILI~"IIII..! 
'1'ul.;..11 N..:L CCUIJ L''' .. uLlle.: (ill": j .1111. L1IJUII r) 

\ I d i.) 

~rdi) 

~ L .1 j ) 

(CIl) 

~ r .. l) 

~ 1 .Ii. ) 
( Lid 

\1" •• i) 

((;1 i.) 
( L-.J i) 

(rdl)1 
(rd l) 

\ I ..Ii ) 

I 
U'h) I 
(t'".,) I 

(tc !',) 

~ !\.l.,) 

~ t- t: ) 
UZ b ) 

\111.111-<1:.11''' ) 

un 
lI'l) 
un 
un 
US) 

I 
I 

I 

I 

~. 
I 
! 
I 
I 

( l:; L) I 

U.d) I 
( )'\ ) 1 

( 1\ ) I 

. :"-/ 
Net 1'&.ICIII lILLLJI.IL.: t I vIII L1 ""'.,L,,,·I, / I; ~;.II,-,( L..::,,-- l~) 
Uc.h ~r l"<l Clil Lu::. L;.II 
T u t" 1 N~ L F", r III ill <..: "Ille.: 

Cu,.,t KI..!LlJVl..!r1'z:.1 
(O&'N Costs) 
(Capital Costs) 

()1) 

(t) 

14.34 

13.75 

2.92 
0.03 
o 

0.U1 

16.75 
1.17 

3,4J1 

ti44 
4 
o 

2~ 1 
10,746 

1,775 
'.102 

8,069 
2, b ')6 

5, ~U 
5.20 
:2 , 1 (JU 

555 

10,10'.1 
J,LSl 

l' I, uV:i 
1, b 5) 

11),179 

I 

14.34 

0.10 

a 
1.06 
0.70 
0.30 

16.46 
1.15 

2,259 
4,247 

2U1 
210 

634 
19,244 
S,70) 
1,122 

12,419 
6 I 707 

5.23 
S.20 
2,100 

'555 

14,519 
7,.322 

10,665 
1,~3(J 

23,354 

2,618 
(584) 

(2,034) 

20,736 
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V l' I' l' l,l b I • ;' I I , II I l :. 
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tit."", I .. . 111 

(,1 '''Illllilitl 

Utll" r 
'l'ut.11 l..d)""1 1:"lolll''''' ' 'i 
<';el) ,,'-; V;;.llll' ul I', ."1,,,'1 I "II 

1'('uJuI'liulI L.".L :"" ... ,: I. 111" ,," 

HLt'·;.! L.II"JIII LU: , l : . 

Nt.:L t: rull Ill, """'. II; , I"" I', II I' 0 I ,\" " 
Nt.:( (;1 ulI II" 1.11'" ill, I, III', 1 .. 11" ,," l."' ; 1 

l)~j.~ .:.">, I, I. 1'1,' J 0 " I 1\'. , 

1..111 , 1 ,\r"'/1 

C I . ),II,,·J ,\1, ,I 

N..,C \:, ul' I", lOllI" .\lul ,-. 1.1. I',,, i" I " ... 

Ne: L Crull t'" "'"". III, 1,1111 , 1" '111'11" L" ' , I 0 

T,J!.a1 N.:l. "" ' I' III" " ". : 
Ie)l,ll NI.'l 1'"11 II"",.",,: 1,", ' I,llIl,I ,oI""\I) 

I r oJ i ) 
t I.d) 

( I .1 i ) 
\ , iI i ) 
(. , \ i ) 
I \,1 i ) 
I \ ,I i ) 

( 1 ,I L) " 
I r ,I i ) 
\1 d l) 
( I' , I j ) 

\ 1 .11 ) 

I ",'') 

D;j :) 
,!I 

\ 1\ :' ) 

\ 1. 10) 

I ";' ) 

I!.., I 
(11'.\11-.1,.,.'· ,) 

()I ) 

\ ~) 
U\) 

I Y. ) 
(~) 

{I,d) 

\' " i ) 
(~ ) 

(~ ) 

\ ~ ) 

( ~O 

N,- t Fdllli lilt \Jtlu: V"'JlJI I 

Llll"'II'.Jell,I :"I ' \/ 

Tvl ." t-ic;t. \",1 ... 1"",",,,,, 

I v, . , ,.. I, /1 " ,I", Ii" ~,!:.I ( t. ) 

CU " '~ I<..:o.:uv, ' \ yj / 

(0&..'1 Costs) 
(Capical Cos cz) 

8EST AVAILABLE COpy 

q\ ) 

( I~ ) 

\': i l J,,,u I. Wit 11 

.e 1 '.\!.1~;.;;1.;.;' L=--~_.~=l:..);.( ..;.;0;.,1'6,;'-';..;' c;;.' .::.c._~=-l 

24.99 

24.41 , 

0.05 

O. L6 

0.51 
0.65 

25.78 
1. 03 

b ,176 

15 
40 

1,160 
356.25 

17,070 
2,455 

IJUl 
!J,713 

IJ, 722 

I • 17 
I , 1 7 
1\39 
112 

14,152 
tJ.~54 

4.129 
2. 110' 

15. :.ill 

24.99 

~.96 

14.93 

0.10 

0.25 

25.24 
1.01 

4,16) 
7,553 

35 

402.S 
29,700 

tJ,)74 
2,904 

18,1122 
U,U7 

1. 11 
1. 17 
439 
1:12 

18,ti6l 
11,7.6'1 

4 • 12 t) 
J ,07 \ 

l'J,CJll 

4 ,179 
( il7) 

(3,462) 

15,738 

1 



04-18 

,WU{J\CE Fi\ltl-I IWOe1::'}' Wl1'U ANt) WITIIUUT PlWJ1::CT 

- -- .- -. _. - - - '.1 / 

.1 !! :.'. I ~II' ._.1' 1 \I J' ':..!.._ 1\ j' , .. 

II/ 
1.;1\1 t .\1"1.',1-

Crl'.'l"".! i\rl~" 
\'J'-'L S'-'oI.'.1I1I I.J)V 1\ i ,'" 

I~I)V I{i,',· 
1"."ll.d 

V, )',l'l,dlll"'; 

1111"" rJ 
IJry S ..... ;'111 1.11\1 It I ,',' 

1-11111)', 1I"dLl~1 

I, I ," Illd IlIll :, 

V I' i" • l. . til I , ',,/1 I II I l -

IHltl'!" ~ 
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d/ 
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( I .1 i ) I 
(Iili) 

(,. ,Ii ) ; 
(rdi) 

(r.li) 

(roli)\ 
(r;ti) I 

~ I il ~ ) 'I 

('oil) 
I 

(J";I i ) , 
I 

(I".I i) i 
(LI i ) I 

I 

U'l',) 

(lZ)J 

( K)'J 
(K)', ) 

(")' ) 

(K!' ) 

\.:.1 

UL14 

10,50 

0.44 
0.07 

0.53 

0.52 
1.41 
0.79 
0.62 

20.88 
1.15 

4,092 

51 
tUl 

18.14 

6.60 
9.90 
0.44 
0.10 

3.20 
2.15 
1.00 
0.50 
0.62 

24.51 
1.15 

2,805 
5,247 

61 

luc;Ai L •. lllulIr It, '1'1 i I I'IIII"IIL 

C1"I.:;~ Valul' ,II I/!"IIJII,'L 11111 

i'rtJucLl1111 Cu"l".vx, 1. 1.,II,ulIr 
lIil~l! l. ... i>ulIr Cu:.l·; 

(11101 11-<1 ;j Y ! i ) 

4'i 
~SlO 

J7b 

60H 
645 
627 
471 

['kt c.;rul' 11ll:IJlIl",III"idl: j'r"jl','L 1\1'1.''' 

Nl!C. ~nJP ll1L:UIIIL: 1111 I, 1111. l..ilJlJu( C'IP,L 

~1.£l.J..~~'yl "jl' L AI \:.1 

1..111 cJ 1\ 1- l.'.J 

Cru[JpcJ Ar".1 
Net Celli) llll'dill .. ,lIUL"id,; l'rujl..!l'l 1\l"l:01 

NIl t ex'up llll'UIIII.', j 111'1.1111.1.;11)(1111' LlIlit.l. 

TULHl Nl.'L Crul' I IlL II Ii",': 

lul-.Ai Nl: I CI "I' I lie , 1111,) (I IIC L .1111.1.41111111 r) 

~J 
Nl.!l: [-'<A r III Llll"lilll.' I-"I"UIII Llvl.'hLul'k/l-"i.~;Itl' .. il.!:;-· 
U L Ii l' r F ... fill t: \I .• l : ,f I 
Tut.li Nl! L LlllU IIiCulllV 

. I' '.11 ellhL , .. 'l:dVVI Y -

(O&M Costs) 
(Capital Cos ts) 

Nee 1':11111 J 11< ,)JII'" 

(l~ ) 
(1) 

\~) 
Uq 
(~ ) 

! 

I 
(1;11) ! 
(r:1 i) I 
UI) , 

Ui) 

(~) 

un 

(~ ) 

1 J, 734 
1,965 

616 
11,153 
3,570 

9,33 
9.)) 
2518 
-~J 

l),671 
3.487 

S.!l40 
1.~W!:! 

17,7U) 

)0,229 
8,02tl 
I, (117 

20,7tl4 
11,tiS7 

9.33 
9.33 
2518 
-8) 

2),J02 
11,774 

5,840 
2,086 

27,U50 

2,617 
(293) 

(2,324) 

24,439 
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I 
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(r.1 i ) 
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(I'ai) 
( l':1 i.) 
(.-a i) 
(r<li) 
(rid) 

(L".Ji) I 
ll'.1 i ) 
\ l'i.I i) ! 
~ " iii.) I 
(ra i) 

I 

I 
(.1'':)'.) I' 

(K~'J 
( ,,[',) 

(KI',) 

U'v.J 
11'1',) 

~/ 
Toti.!l L,11JlHIl' l{I.·(lllirl'lIlnll 

GrUtiH V;lIl1l' uf l'rlldul'L iI/II 
(Uldll-d,IV:,) 

P roJu.; L i 1111 Cllb t: ~ , L' X..; 1. l..JlJIIlII 

IUrtlJ L..1i>ullr Cu:,L'j 

U\.:t; Cro\, 11I1·\lIIl1.:,IIl:.ldl' I'rlJj",, Arl!., 
NL:l (;"Q\I 111<':CJIII&.: lilC l. 1111. l.,d'llIlr ClJ"l 

~~l.:~.!j~:"'~l:'l:-~·r __ '\.I·:.'_..l 
L~\1d J\rl',! 
Cr'::~lH.!J /\I,'d 

t'i.:': Ceul' IIII:UUh.:,111Il',ld,· 1'['11\""[ /\,'..", 

Nul: Crup !IHIJIII\:, LlII I .1Il1.I..l/l"111' l:11:;l" 

TLtul N"L Cloll )III'IIIII&.: 

TU/:OJl Nl.:l ClUj) lllC,.IIIII,~ (L1Il:l.llll.l.al.lUur) 

Nl!t F.JrlH IIII:IIIIIC 1-'rlllll ].iVI,;:-.t.lll k/I'i:illL!rJL!';:j~ 
Utll\.: r F.lnll l:"~;L:.1 / 

Tul.d HI.: L I'd 1'111 111-':llllIl' 

• K ':l / C u ti L I: I' IJ \I I' I Y ~ , 
(O&H Costs) 
(Capital Costs) 

NL! r. 1·'iJrul II11 011111: 

BEST AVAfLABL£ COpy 

.----. -- - --- -. ----- --

00 
\~) 
U~) 

un 
(~ ) 

( r;li ) 

( ": Ii ) 
un 
(~) 

(~) 
(~) 

(~) 

Uq 

( ~) 

, I , 

I 

20.39 

l2.0) 
o 

0.52 
0.35 
0.71 
0.17 
u 

0.50 
0.96 
0.31 
3.20 

18.75 
0.92 

2,~91 
o 

59 
49 

U 
200 

25 
230 

13,457 
:~ , 721 

tdo 
10, JOb 
5,606 

loll 
1. 1U 

6/,1\ 

JU:l 

10,746 
5,<;I0H 

S,b62 
tI,J71 
8,037 

tI,OJ7 

20.39 

6.63 
10.02 
0.52 
0.35 
0.61 
o 

9.3 
5,92 
1.10 
0.31 
2.22 

37.58 
1.84 

2,607 
4,9LO 

59 
o 

1,763 
1,776 

25 
639 

44,4l7 
11,394 
4,146 

2U,M77 
1~,169 

1. 27 
1.10 
640 
302 

29.517 
18,lt)9 

5,662 
til 769 

2G, '.10 

7,550 
(1,076) 
(6,474) 

18,860 
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I A b/ I l ... :mu rua- '.1.1 i) 
Crupp~J Arua I 

WI.:C S~a:;;ulI LiJV l'l~:1.! (r.d) 
lillV I;k~ 
KI.!II ~II 

V.:p.: Lill.d~!-' 

Uti;\.: I ~ 
Ury !)":~:iUll LUV H. k .... 

NUIl~: l.ko.lU~; 

Cruullduy/.;;:, 
VI.:I',l'l.lh lv~,/ J lui L:· 

ULI": L· f1 
Up land Crupti (1'10111 i u..: / T r,,··,) 

'L'lIL.d 

Crup PruJUI.:L1Uli 

W!.!C :)".,.,\1'.1 

Cl"UI'Jli.II~, lULvll;.ll y 

~/ 
l.lJV I,ll,' 

RLV JUl .. · 
K,·lIu I 

Dry S~o.l;-,UII I.IlV l{ h· '-

HUll g UI .111 ~ 

CruuIIJllul.:;i 

'l'oti.ll Labour l\\.:lflll rL'IIIl'lll 

Grootj Villul.: uJ Pr"dU .. :t.l.UI, 

Production Cu~L~ ,e-h,·j. I..dJUUL 

birt:J l...Juour CI)~,l~, 

Nt.lt Crop lLl\':ulu~,ll",iJ.., l'rv\l.'cL 1\;, ... 

~\: t c.;"gp lhl~OUIl': ill I.: 1., 1111. l.ul"IlJ [" Cll H. 

Ou C::; lJ l' l' r U j ".::.l . ....!~_L.:.. ~ 

LallJ Ar..:..J. 
CropPlJ1.i Alt.: ... 

NI.!l: Ccop lU'Ullh . .:,lluL."i.J" l'L"UjL·,'L ,\I, ..• 
Nut ~t'OV 1 lIeUiIl..:. I !1.~·1.11Jl.I..IUUUL t;,,:.1 ~, 

'£o":.tJIl N~I: Crup 1111:111111..': 

'!·ub.<il N..:t CIUP 11l1.:uIII': (UII.: 1.1I11.1 ... l"'11l) 

t r.1 i) 
I r .. i) 
II ; I i.) 

(loli) 
( L.1i ) 
ll';Jl) 
( r.1 i) 
( r., i) 
(r;Ji) 

(red.) I 
(rill) I 

I.Kg) 
( K~.) 
(Kg) 
(K1',) 
(K)!,) 

(Kg) 

( UILlIl-U ;,j Y ~.i ) 

Un 
(~) 

U~) 

~~) 

uO 

(!:' ;1 l) 
(r;.Ai) 

on 
(~) 

I. ~) 

lJ1) 

I 

I 
I 

I 

j', 

N~\: Farw lHL:OUIt.: 1'11.11.1 L1Vo..:~>Llh:I\.'L:I:.I,,:ri,·:,~1 
Ocllt:' l:'i.lL"UI Cu::>:';;.E./ 

(M 

'l.·oLul ('it.: t !'unu 11l'·UIIlI..! 

Culi!; Rc;,:uvt:ry..&1 
(O&M Costs) 
(Capital Costs) 

L~' _l-_.iJ._r_I_II_I0 .... VIIlL. 

(n 

BEST A'I lIiLP.GLE CCJ?Y 

22.7 ij 

17.77 
o 

O. l4 
0.01 
0.05 

o 
1.49 
0.19 

1.41 
21.06 
0.92 

4,223 
o 
34 

o 
110 

247 
12,335 

1,048 
364 

10.943 
5,n9 

2.11 
l. 4 5 
1,1:327 

·l,4b3 

12,770 
7,392 

7,910 
9,~4tl 

10,7 J2 

10,732 

2.11 
1.45 
l,ti27 
1,463 

28,758· 
11);228 

7,~10 
10,421 
2c.~47 

4 156 
'1:159) 
b,997) 

22,091 
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1'11Ll!)', l.k.III:, 
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IJlI ... r (.) 
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1.11I\'ldllg 1111"11:,11'1 
,1/ 

W..: l S"" "'" I.JlV I: Iv\, 

Idll/ I: I,'" 

I" 11.11 

Wry S,',I:""1 I IIV I{ II, 

(1lIllJ·. IIv Ill:. 

(" 1)lIlIlIIlUl:, 

T (.) c.11 1. ... 1" 1111 I,,' 'I" If. IIiL II l 

(.;ru::iil Villu,.' III 1'1 ,,,III.:L 11111 

l'r~Juc:c!un l~",.L".IXI l. L.IIJ'''11 

Hir • .:ti L ... bO,1l ell ,l " 

N..:!. Crup 1II','JlII\.., ill" id .. : l'cil il"'1 .\1',',1 

Nl.'l <.:rup III\.CJIII~· Ill" I, 1111. l.dLJ"IJ I ell:-', 

I..JIIJ AI't:oJ 
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N .... i: <.:cup 111\ "'"". I " ... I .1l1l.1 .. ,lJilLJI L",.l,. 

TlIClll N~'c. '["1' III, """" 
hJl..ll NI..!L L\UI' 1111'. "": (1IIl'l,1111,l..dJlH,r) 

( r ... i ) 

l !' ,I i ) I 
(roiL) 

( I' ,I i ) 
( i 01 i ) 
( t 01 i ) 

('di)1 
( I 01 i ) 

( I 01 i ) I 
( r;1i ) I 

( r d i ) ! 
t I .1 i ) I 

( I'. f', ) 

(1'1-.) 

( Kr,) 

t 1'1',) 

(I, f'.) 

1I; i.,) 

(111.111-.1,1)",) 

(I~ ) 

un 
(1&) 
tv.) 
(V, ) 

lLII) 
( r:1 i ) 
uq 
un 

(lq 
l)O 

I 
I 
I 

Nl'c 1-' ... 1'111 lllll"'" 1'1,11" I.lvl..':.!,"Ch/I·1.'.IIl,:rjl.':'~ 
UUIC r: LHIII (:0:. L ,,'" k 

(jq 

TUL.Jl NCL 1,1[111 II\('UIIII' 

. ,y /' r C U ,., lit ... \,; "v, l)o -

(0&:-1 Cu::; cs) 

(Capical (usc::;) 

(Jo\) 

BEST AVAILABLE COpy 

\-!ithout: 
y'r~l.'l:C 

20.99 

18.28 

o.n 
n.Ol 

1.14 
2.65 
0.19 
0.Q9 
6.80 

2S.41 
0.94 

b I 727 

11 

29 
to7 

!12/, 

26,U4ti 
2,611 
2,U90 

21,347 
lJ,91O 

20.57 
15.11 

6,~U2 

J ,73l 

213,249 

Y, :!84 
tl,~ 11 

29,u2~ 
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\hth 
Pro' '!CC. 

-=~"=""I 

26.99 

7 • 98 
11.96 
o.n 
() .10 

0.25 
0.09 
6.64 

27.33 
1.01 

4, 3~9 
8,228 

14 

-II 
465 

43,257 
7 ,745 
J ,285 

32,227 
25,177 

20.57 
15.1.1 

6,902 
J.7J2 

39,129 

6,2!:14 
5, 183 

40,:!30 

3,463 
(74l) 

(2,722) 

36,767 
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The Pr~Jec~ pr:;=ses chat each ta~k t~ve de~e::pe1 a 
c=mpie~e a~rface ~a~er delivery &&d dra~~age !y~~em; d=w~ 
t:- and ~ r..: lL:.d1nq cap::" ':..al ir.veatment iT! la.z:d prepara t:'..::.:-:, 
improverr.Ent ~n the farmers 1 fiel.ds, Genera::y y ~l:.e R"::'G/R2:n 
has heg~tate& takir.g managerial a~d f~na~c~al respo~s~b~:ity 
for mere ,:r..a.I: the tar..k r.eadworks) rna':'r.. ~,r::.gh-: e.:."'ld/e,r :~ft 
b~nkj car-alE and prin~ipal la~er~:~, The !c-~a:~Ed sub:a~era:s; 
or t:e:::-t:a::y ca::.~:'sg ar..d farm dit::t.:..::.g r.a:.:E: be-e:" :eft t:- ":tse 
t-a"'mQ~ "': 101-1"'·· ... • ... R"G ta. ... hn j 

"" .. " II "':0 , ..... l!l--..:>. t"" ',.'ll'r'·.: ... .., ~e .. "'(·~,,:: - ....... b' Q __ J._...J,.{~l_ J,. 4;;:"'- ._Q..b CS'II)t;J_"""=_-1<.1_u..._ ¥I ,-. :i.;. ... ~":1 '....&.~":1 ....... ~ ..... 

tave be~n ~~a!:ab:e ':c the farmere ~n FreFa=~rg tte q~a~e=~a=y 
:l:!".j fie:d-:ei,pe:" wa-:.ex conveyan.::es, 1'1:: ~:.:-qi.L1l::r:.t;I fc~' <:::-:> RlfG 
lim1ti~g ~t~elf ~o ~te ~Fper end 1r~!gat~=~ fa~~::~~~s =i 
tank 3ys~ems are ~~dersta~dable fr:m raF:!ca~~:~~Y7 benefi
ciary e~~ity: a~d ab~=:ute budgetary :!m~ti~g ata~dpc~~ta, 
Compreh~ns1ve RTG finan:ial res~cns~tility f:r al: ma:~= 
aspec~s ~f irrigat:cn infrastructure frcm pr~m~ wa~6~ E~~~=e 
to tte ~la~~~s r~ctzone could ir.:reaee ty 10-20' t~@ =:~t5 
(ir: prE:5E::''C do:i.:ar terms) which t!'le gcver!'Ufie::':. has C:.:rrJILt:t.ed 
itse:f tC ir: the ~a1n fa=ilitie~ 1~2~ed a~=ve, Unre=:~ered 
RTG cap~~al in7~stment fer !rrigat!c~ ~~ exce!~ cf 5900 ~c~al 
per tec':.are :r $5;OCO per average Ncrttea:te=~ ~rr~g~~ed farm 
muy represer.t an excessive w::.:r..dfa.:'l tc ll. ::;~arp:y-:"~.Jr.~t:J., 
fortuito1.:.s1y-ait~a~ed group of fa:-mer! I 1,:':c:;:- -:"":t:.;~_ -:-_7,/ ffic·y 
be, 

I~ USA:D'~ visw, ~he c=n~1de:~~:~ t~~ef~t ~=~~~~g frcm 
farmers q 

per~ept!ons =f re:~a~le water de:~ve~y :~E~~f~~i an 
RTG po:~~y et~ft which w~u:d include :=~?~~~=~~=~ :f ~~~-
15. ~er a:".: ':r: ':te R:D pr';:gram ·,.;r.id: C:Er=. t::: f.:::~ :~a''.;= .:..:: ":.ar,~ 
sys~ema bea~ :af~ == the farmer~ t= :oMp:ete, C~mp:et~=n 
by R "'D f"\f '" P-·""'-'l"y/"'e"""'''''d''''''v/f-:=.-t~a'r-y '··,.tE- .... -<·-~O ... r~{-{:!m .. '...:I ~ ._.~'CA_ . .;;J: '-odv.' "=-4ftJ ____ ~ CD> 'fV;"A .~ ........... _&OW ... _ __ ./. ___ "', 

bui:t a===rd~r.g ~= a~ur.d Er.g!~eerir.g deE~g~ rep~~=E~t~ ~ 
modest ajd~tional =ap~tal coat to ~he tas~c ~~~~a~i 'Eec:~J.ary 
syg~em u:".jertake::"l ~:: RID meditml-to-:rr.a::":' ,,:=.::_'<~!? 5.rd =.:--";::'l:'d 
~f pr=F~'::-:'Y :p5~::.-i;ed ar:d. m3..intair:e~ s,as:txe =c;:::'~::l= j~:::,,\.'::;.::::-y 
of irr~;a~i=n water ~~ 15-45 tectare =l~~k~, ~.E) :~:se ~~ 
if nc':. ::.~tua:':'y a<:-. t,te edge :;,f eacr .. farmet'J:; f:'e::.::=o A::=rdk:-;~:'y, 
the AID l.:..a:-. 'Ni:'': support subla teral .:,::::,: tru,:t~::?: :='2 fe r-:. ;, t 
t~e R=D-f~na~=ej :nfra=truc~u=e, 

As ~s usually apFr=pria~e w~~h _:: _=~~;a~~:~ ~~£=~e~r~=
tur<: £=..~:.:':::'t.:'eS deve:'~ped f::r pr;'..v~-.:e.fa;:mE=, :C~:::~::'::''::.f s:mf
if ~c~ ~::. =.f ~::'e :1~~"E:opmer4-:' c~st..: :':::;~.::i te rf::= .. ··~:~j fr:m 
~he ~ri~c~pal be~ef~c~ar~e!, At :~e ~~ry ~~~~-.:; U5A:S ~~:_~~~!. 
cpEra~~:~s a~d ma~~t$~ance (O&M; c=sts =f ~~~ ~~r~3~'::.~:~ -- anj 
e.spec:.ra.::'y cte ::~J"''':-.\5~.:-e~m; ::ea=u,gfa~ffi ~~'?:~'At"::~<: __ !U ~t:·1:'5. t:7 

m:.s~- AVAILABLE COpy 
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re::o·.qera:i ;::om the use:::s 0. !!'l the case :;.t ':!".oae .!.,rr1gation 
fa=!llt!es which constit~te t~e f!~a: :egs ef ~he d!stribu
ti~n aystem, specifically the or.-farm (quaterna=y~ ditches 
and f1e:d-level land consol!daticn a~d d~ve:cpment, an 
additional capital cost recovery from the farmers would appear 
to be appropriate. The questi~n is what ccst recovery 
technique is practical, fair, and effectivea Several 
apprcactes would appear to be available, with built=in pros 
and cons: 

water user charges. Based upcn a pre rata calcula
tion of the t~tal stored/delivered ~rr~gat~=n water expressed 
by some standard unit of measure (sect as m3 or acre/feet) 
est~rnated to be available over the ugef~l life of the project 
invsst'ltent, farmers are cha.rged by the ge~,"err.Jne~t. for the 
on~farm capital in.vestments which the gO~ler!",ill\ent would have 
initially financed and ~nplernented en their behalf~ This 
cost re~overy approach has the major related advantage of 
encouraging vlater conservat::'on practices ~r. the part of the 
farmer. A water user charge on a unit baE~S r~ughly equates 
the farmer1s fair share of capital CCSt recovery for the 
system as a whole, since the larger the area serviced the 
larger the amount of watel~ used. The straigh.t water user 
charge approach does not precisely recover from individual 
farmers the unique and variable coata of deta~led, downstream 
systems (L e. sublaterals, farm di t=hes, and :'and leveling) 
which ~ach individual farmer faces. There w~:l be seme intra~ 
command area subsidy of h'::l1:d~t~~irrigate farms by easy-to
irrigate farms, although the non-contiguou~ nature of 
individually owned farm plots common ~n Thai ~rr~gation systems 
mitigates this inequity tc s~me extent. The m~st equitable 
arrangement for sharing of downstream irriqa~~=n system costs 
is the individual farmer investment meth~df wtich fo~lows. 

-- individua~ farmer investment, Unde~ t~is approach, 
nOvl commonly in use in NOl:theast tank systemS!, the farmer 
takes financial responsibility fer the necessary capital 
investment involved in ditching belcw the lateral or sub
lateral level and land development (levelling, bunding, etc.). 
For the proposed Project, the most practica: variant would be 
for the farmer to receive gratis technical assistance from 
MOAC and medium-to-long term capital loans (perhaps including 
a werking capital component) fr~m BAAC. The fa.rmer would 
then pay the cost of capital improvements unique to his own 
fields' irrigatio~ requirements, w!tr. the gcverr~ent essen
tially pick:'ng :.lP f inancii!11 respcns ibi.i...i. ty for the subIa teral
and-above common capital infrastructure. Th~ appr~ach also 
permits tr.e greatest flexibility tc the farmer :n use of 



D4-24 

t~3 ; ~er :wn lat~r ~~ :~eu of bQrrcw!ng i and ~c ~hat sense 
festers gr~ater loca: benef1ciary part~=~~at1cn 1n the 
In:..':.:.a.l :at:.1.t.al in";es-.:.men·t and perhaps a more sc:",Ld sense 
of ~wr.erstip and re5pcnS ib~1!~y , 

-- land betterment charges. A furtr.~r variant of the 
~~dividual farmer investment methcd migr.t involve MOAC under
taking the on-farm d! t ching and leve:l~~g work under a master 
c;;nstruct:'cn contI'act (.s I or wi th i t3 ~·flr. for=es t.hroughout 
t.!!e c~mm.and aree~= subarea, and t:-.en !..:~:gn~ng each farmer 
1".:'5 pre =a":.a sl:are cf the ;'::.vestnler:t:. cc:ts CI: a per hectare 
basis , This m!;tt almos: be considered a euphem!sm for water 
charges, wi~~out howe7er, ha adva~tage ~f st~mu!ating the 
fa~mer3' :ntere:t i~ water conserva~ i ~~. As was done in the 
IBRD-suppcr~ad Chao Phya Basin prc:ects, cesta could be 
amor~ized ~v~r a l~~ger peried at 3~bs~d~zed ~r unsubsidized 
(market cleari~g) 1nteres~ rates. It m!ght be prudent for 
the gover~~ent t~ establ! sh a grace per~cd on interest 
payment/principa: repdyment: u:lt.1: farmers hav,= !'lad several 
seascns' ~xperience w~ ~h the expanded and rehabilitated system, 
but ~~th clear pr~or agreement: to repay . One practi cal 
implementatj.on prc!;:):em ur.:::1er th:; appr::ach is that not all 
farmers in the ~orrJnand ar ea. of st:J:E..rea may agree tc- compre
henai'te devel~pment. u..l1der a maat;r c.:n~<:I'uct :' cn ccntract, 
wh;'ch ccu:.d greatly ccmplicate I ;"r..ti:t' a::a, lay~ut efficiency 
,~r..d drainage problems . To the ext.e:;.t tha-.:. -::he Project under 
takes capital investment in the tert ~ ary a~d be:ow conveyance 
system, this w!l: be a problem, a~d mt:E t be ccnsidered in 
arr~l/;;'ng at tr.e ::lpt ~murn ;;.:raestmen't ar.d ::cat. reccvery p:ogram. 

Ai : =f ~he at~ve appr=actea ~o ~r.v~ s tment cost recovery 
have met with a greater or :es!sr degree of res~stance i n 
Thailand pr~vicusly. At the preeent t~rr.e, cap~tal ccs~ 
recovery ~llts~de of ~ff ic~a::y~de;~gr.a tej ~ ar.d ccnsiJer ation 
are as ~s ~~t pcsE~b~e due to sta~~tcry a~d/or policy restric
tien , None~he:e!a, t~e Pro3ect strategy !hculd offer as an 
opticn cpen ~= ~~e RTG the =PFcrtu~ ~ :y to deve!cp at least 
one rec=very meth:d wt i ch reca~~ure5 m= e t !f ne t al: the 
gover::rne::t ; s investrner.1.: :;.n "on=fa.rm" de,\'·=.:"opmer.t. 
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1. Equipment Costs 

2. Vehicle Costs 

3. Serv ice Center Building s 

4. Consultants 

5. Total Costs per Site 

6. Software Components 



9 SUi,"veying sets @ 2,000 each 

9 Soil test ~ets @ 750 each 

2 l:land=held power augers. @ 1.000 each 

7 Bull horns @ 200 each 

14 Cameras @ 100 each 

15 Hand levels @ 100 each 

3 Drat ting se ts @ 250 each 

3 Calculfitors @ 100 each 

8 25 lll. tape measures @ 75 

7 Overhead pro~ector 

7 Slide projectors @ 

7 Loud speaker sets 

14 Type~rriters @ 500 

LC (Local Cos t) 

Equipment 
Motorcycles 

@ 400 

300 

@ 500 

E!ach 

$48.100 
26,600 

$74 700 
==~ 

Vehicles 

ANNEX E=J. 

$ 18,000 

6 9 750-

2.9 000 

1,400 

1,400 

1?500 

750 

300 

600 

2~aoo 

3,500 

$ 48.100 

~ 86j6~OO 

$134.700 
~' 1 



ANNEX E-2 
Vehicle J-lM1 Costs ($Ust 

-

r T:lnk =t=I~l-I 
Year 

\','c'IH'Y 3 !f 5 
, , 
I 
I 

I 

I 

1 

2 

3 

4 

5 

6 

7 

. 

- -

PH u,,:~ I 1,400 4, 200 4,200 4,200 4,200 
LA Li ...: 1 \ ~) 47/1 1,~OU L,1100 1,900 
SS ll, .• ,"1 (2) 4 74 1.~00 1,900 1,900 
1'S 010~ (1) 1 , 14/+ 
Soil Survey 0&.'1 ( 1) 1 , 1 Lft. 

Conti t rUl; l 

l)&~1 ( :2) 

SS 0.:.1'1 
[A LJa.t'i 

TS OMI 
SS LlI..~l 

CS Oc.M 

SS U':'~l 

EA OMI 
TS O&H 

SS 01>!1 

CS LlI>~'l 

SS o I>tl 

EA O&M 
TS 0t'J~1 

SS 01:,,'1 

CS 0c...'1 

S.3 Oc.N 
EA Oc.M 
T5 O&M 
ss Ot'JM 
CS 0&11 

SS Ot.l'1 
EA aWol 

TS 0&2·1 
5S O.'..M 
CS OuM 

SS 0&l'1 
EA LJ&M 

TS OIiM 
SS 0&11 
CS OMI 

TOTAL 

SUl-/v. 
l)/1~ 94H 

. 
1174 1,900 1,900 1,900 
474 1, ')9U 1,900 1,900 

1,144 
1,144 

948 948 

il 74 1,900 1 p 900 1,900 
474 1,900 1,900 1,900 

I, IflL, I 

1,14/, 

I 
94U 948 

I 

I 474 ,1,900 1,91)0 
I 

474 1,900 1,900 
1,144 
1,14', 

I 
943 9/+3 

I 474 1,900 1,900 
I 474 1,900 1,900 

1,144 
1,14LJ 

I .9'.8 948 

I 
I 474 1,900 I 

47/ ' 1,900 : " "'f 

I 
I 1,144 

1,144 

I 
9i , e 

I I 

I 474 1,900 
I 1174 1,900 
; 1,144 
I 

l'~+ 9481 
I 

i 
-t 

I 
I 

I I 

Co-Proj. Mgrs. - 2 pick-ups @ 6,000 
SMS's - 8 rna torcycles iE 700 
SEts - 8 motorcycles ~ 700 

J. 

Total Vehi-:les; Extension Agents .- 1/~ motorcycles @ 700 
Tapa Survey - 2 jeeps @ 12,000 
Soil Sur~ey - 2 jeeps J 12,000 
Construction Super-v, - 8 motorcycles @ 700 

- -.~~ 

6 Total 

4,200 
1)900 
1,900 

I 
1,900 
1,900 

1,900 
1,900 

1,900 
1,900 

I 

1,900 
1,900 

I 

1,900 
1,900 

948 

1,900 
1,900 

948 I 

( 135,902 I 

12,000 
5,600 
5,600 
9,800 

24,000 
24,000 
5,600 

$86,600 

;I 



ANNEX E~3 

:)!;;l(V l.~r; l:U-iTl'J{ lW 1 L1HNCS ANU t::U.U lPHJ::NT - LJESCKIPTION AND COSTS 

.': "",N K J. l CUll;;; u 1 t.J 11 t It t.::...t. J Q U..l r t t! r.:i) : 

1. Building: A ~ingl~ ~tQry, cuncr~te bluck and wooden 
building wich corrul4;J(lilli asot.'!:itoS ~hr.=ltc roof. concrate 
slab fluur un ground; 8n1 x 14m, consi:;cing of tht:ee 
indivi<.lu .. .Il uEfiL:~:;, ,JIll" ~.cuup offil'f.~ • .lnd a ~~tiDg 
roulIl; ..,1.." tri-.:cil wlri.ul;; ... mJ. plumbiu~; ::;I;p~ral:e :Latrine. 
(S~~ dr~win~) Cost S153,50G or $7,675 

Spl!cial Desk t,. Ch~ir 

R\::),;ul.H lh.::;1\. (, ell,.1i I 
Typing Ut:::;k & Clwlr 
Storage C.Jblll~C, st~el 

4 Drawl::r Fil~, :;(t.:,-,1 

16" El~ctri.: fiJI 1 

~\::ting Kuom Chwir 
Mi.! t! till!5 Ruum T.Jbll.! 

i\Dluunt 

8 2,500 
4 1,500 
2 1,000 
2 1,000 
4 1,000 
8 1,250 

SO 60 
1 7,000 

Cost: (l:11 

20,000 
6,000 
2,000 
2,000 
4,000 

10,000 
3,000 
7,UOO 

54,000 
Ioeal CO!:iC ~2 07)OOO or $10,350 

TAi--iKS 2 t:hrou~h 7: 

1. tluihling: .J :;i.1l~11,.! ::;cwry, concrete block and \-Joodoo:n 
b'Jilding vli.Ltl c..:ucrug.Jco::d a~bl:!titlJ ~ sheet 1:1)0£, concrete 
til..lO flwur ull ~ruund; 6ru l(. 12m cO[l~i.sl:ing of oa~ gruup 
wifict! dnd ~ ill.i!:?c(in~ roum; I;lle:ctt'ical IJir:lng and plumbing; 
dl:!p~rdt~ 1~crill~. (~~~ drawi ng) Cost 1113,500 

2. Equi[JUlI.;!C1t/ Fucni::.1Li.lIg::;: 

K..,gular U~::;k b LhJir 

Scurdg~ C4bin~l, ~L~l:!l 

4 Ur~w=r Fil~, sc~~l 

10" E 1.:.: r:r it.: Fall 
~t: cing K.uoru Lllair 
~I:!cing Kuurn T~b1 c 

Amuunl: 
---~ 

4 
1 
2 
3 

50 
1 

Unit C,Jst(St 

1,500 
1,000 
1,000 
1,250 

60 
7,000 

Tot a l Co:;t: 

8EST AVAILABlE COpy 

Cost (a t 
6 ,000 
i,vaO 
2,000 
3,750 
3,()OO 
7,000 

22,750 
lH36,250 or $6,810 



ANNEX E-3b 
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Cost jjr~i;tkdclwns tor Conl::iultants 

T..ilile A. 

AID 

Salary ($150 day) 

Post: DiU. (10%) 

Travel Trans" 

t"1edical/Ins. 

Workme~'s Camp (12%) 

Materials 

Total 

RTG 

Local '1';; ave 1 
- per diem (~600xlOd/mo) 

- transport 

QUdrt~rs Allowance 
- temporary (~600 x 15 days) (shutt 

t~rm ~1,460/da.y) 

Regular Quarter Allowanc~ S~~bO!yr 
~15 ,800/tnQ . 
- z:e:jular 034, OOO/mo.) 

St;;cr~tary (i':!3,OOO/mo.) 

Tran~portation to Office 

Misc. 

Tot.;!.l 

Total Cost. 

b mas 

$19,500 

1,950 

11,800 

300 

2, 340 

150 

~~ Jv, 000 

16' 3v,UUO 

1";,000 

2C~, bOO 

1",U00 

0,000 

5,000 

)6 JJ9, uOO 

" 
j lJ , (I'J 0 

$ 5.2,9')0 
.-;==-===: 

11 inc I udes 3 dependents when p~ riod ov,-, r J mcm tIl:;; 

ANNEX E-4 

9 mos 1 '/ t: -----
$29,250. $39,000 

2,925 3,900 

5,000 

11,800 11 ..... 00 

300 300 

3,510 4,680 

200 250 

$47,985 $64,930 

!&' 54,000 !&' i36,OOO 

18,000 24,000 

384,30q 

94,1;)00 l-!2 , :00 

./.7,000 36,000 

9,000 12,000 

5,000 S,GJO 

)&5<::2,100 ~G99,o00 

$ ~(),ttO~ (' j·l,')liO .,. 

$ 77,590 $ 99,910 
------- ~.ti<=crn;.,:;.:;: --------

Employee, wife & 2 children (' ov~r 12 ~ 1 wlJ~r) ~ 3.5 person~. 
Education allowance $2,250 + $2,l)50 '" $4,~UO u!" ~';)tl,OUO 1- Lab. Ft:e ~JOO + 
Transportation as ,800 = jJ10:;, 700 reI" L childr~H/yt:ar. 



ANNEX E'-4b 

Table B. Thai ~ Ccmsul tants 
....... '="" -

3 mas 6 InoS 9 mos .L.x£ ~. 

AID 

Salary 45,000 90,000 135,COO. 180,00.0 

Materials 2,000 3,000 4,0,jO 5,000 
~~ 

Total 47,000 93,000 139,U00 185,000 

RTG 

Quarters All.owance 13,000 25,000 37,000 49,000 

Local Travel 8,500 17,000 25,500 34,000 

Secretary 9,000 18,000 27,000 36,000 

Transportation to 
Office 3,000 6,000 9,000 12,000 

Recrui tment, 
Insurance, l.u.sc. 600 9,000 III ,000 11,000 

~~= 

Total 41,500 75,000 108,500 142,000 
==~=~.;;; :::===-= ~====:: ==:;=:;;;:; 

Total Cost Baht 88,500 168,000 247,500 327,000 

US$ 4,425 8,400 12,375 16,350 

Tables a and b providp. cost estirnat.es for th~ fir:;;t y~..ir of the project. 
'fears 2-5 should be inflated by .l minimum 0 f 10", a.nn!.la.lly. 

... 



'1ll=I"""",,,,"= 

Year 
= 

1 2 3 4 5 'total. 

.. Mrui Yl's. 2;4 T 1 .. .5 6.3 5.1 . 2.r 25.3' 

X B.ousing (7 ,OOO/Yl') J 

In-country el'a~el 
(l,OOO/Tt') and in= 
country ~r diem 
(5,OOO/Y1:) "" 
to eal 13,000/ yr • ==0 3!)",100 . 110,500 81,900 661'300 35,100 328,900 

... X lBflati5 lB%{zt-&""'W=-, Li 1.21 1.33 1.46 1.61 
"'·~.r"- '. '<~ .- . --.- ~ .,. -0' " ~ = ' .. ,. ~ , _., 

Sub-toeal to sub tract 
from AID consultant: 
(.019 ts . 38 610 133.700 , loa. 930 96,800 5'6,500 434.540 . 

l"" 

339/mot1 driver's Sa.l.aries} 
each )&M for 3 e!ck:ups 3,050 11,200 121 200 12,200 12,200 51 .• 850 

w/infl J ,100 4,840 5,320 5,8l1,{) 6,440 23,540 
167 Iff 2 secretary's ~a1ar1es 1,000 4.,000 4,000 4,000 29 000 15,000 

eac. 

Subtotal j,050 16.20Cl 16,200 16 200 ~O 

X Inflation lq%I]l' . 1.J. 1.21 1.33 1.46 1.61 - - = 
lWe 

Subtotal 4~4.s5 19,600 21.550 23,650 22,8t;0 
~ 

90,000 

] I52;,650J Total . 
- = .. 

U.S. Thai Total 
=a:= ..,.,... 

Man months 127 177 304 
Man Years 14.8 25.3 
% 
Sa.laries 1,270,000 368,691 



ANNElI: 5-5 

plilOJEC'lr roSTS 1ll,000 SUS) - AU S!II:ClG 

--_. 
"ual Talat Hual Chorakhe M<ik Phutthlll Ul:thavan liuai ,z,eng ~ua i OC) 1 L!et Hued. ~ilIenq Lam C~~ualt 'iYYl'Al!. 

Item 
i 

RTG lUi:) II'IG IUD RTG GUD M'G AID Irl!'G llIoJ[D IR'!'G IUIO Irl!'G AID RTG u.. 

Embankments 265. 1<111.9 50.9 i ° 0 0 «) 464.1 
MAin Canals 

Lining 481.1 1411.5 265.9 2111.8 185.0 l!ll.<Il 209.1 1,5IP.4 
Structure=/Dralnag€ U.S 14.9 US.] 9.2 lI.O.l lI.S.) 1.13 68.4 

Lateral Canalo 

I i Lininq ~II.(J 159.8 
.. 

4141 •4 lit n.~ E.l~.5 ns.] . U.'-l ! 

I 
StrlllcItUE'<!lS 5.9' I} 0 6.6 1.6 llO.1&l «) )0.9 

I 
!\ccelS:i:I Roads 206.<11 1.16.5 95.6 179.6 ].2" 1 233.1 126.6 1,082.5 
Sub-late~al canals 21.9 15.01 :n.!!) 16. l' :H.4 49.5 9.13 186.1 
~nd Preparation 3<37.2 An.6 415.] ~H.2 S4l'~. 2 695.3 3100.9 ],027 .1 
Service Centara 13.$ 8.5 81.5 U.S IL5 8.5 S.~ 64.5 
Ml"intenl!1nce 56.4 34.1:1 S9.2 84.9 10ll.0 161.6 64.7 562.6 

I 
US.O RTr. Statf Salaries 2Z.9 

1.6 I 
22.9 24.9 

! i 
28.6 26.9 2;,.91 20/.9 

R1"G start Pel!' Diem 1.6 7.7 9.7 1I.S 7.8 1.7 55.9 

~eh! cies/Equ.ipmen It 19.2 19.2 I Jl9.2 l!~.2 19.2 19.2 19.2 1)4 <I 

lehicle 0 I> M 12.e 12.9 16.6 3".5 20.4 ~O.41 16.6 U9.1 

Subtotal A,098.9 '1231.2 4941.4 231.5 

I 
5314.1 I 499.2 681.9> 569.6 561.9 62<1.5 648.4 800.0 447.1 442.1 4,466.) 1,601.7 

Contingency(15\, 164.8 63.5 12.6 35.6 90.1 n. 3 103.! 6,305 1fi5.2 9].7 97.1 120.1 61.0 66.4 670.l 541.1 
[nHIllUon(101iyl) 755.9 27).B 331.1 l4JS. -, 288.9 2419.1 2041.~ 160.6 219.6 ''''.6 m .• f lO'.O m .• 22<1. ] 2.335.1 1,602.1 

I'OTAL 2,(H!ll.6 160.5 ses.! H61.iil 903l.11 eU.1> 995.0 ElI11il.9 892.9 951.B 1,019.5 .• 229.9 I 155.9 1331.4 1,414.1 5,150.0 
i I' I 



Techni, a1 Assistance 

Marke C Support 

Crop Insurance 

Evaluation 

Fanner observation 
travel to successful 
systems. 

Research and work
shop 

Contingency 

L Total 

Sof~re Components 

Approximately 27 man-years 
of technIcal assistance. 

Farmer Crilds 
transport of eoods, etc. 

Seeds fertilizers 
Pesticide for demonstration 
~lots (3 per year per site) 

Inst.:rance of up to 50~~ of 
market value of farmers 
crops on demonstration 
basis. 

Two eval ua tions 

Two trips per sitE 

Operational ~esearch and 
2 workshops per site. 

~ 

Co.st 
DTEC AID 

$540,000 $2,220,000 

50,000 

10,000 I 

200,000 

100 ,000 I 

40,000 

10,000 90,000 

50,000 



Annex F 

Thailand - Small Scale Irrigation Project Ce£!ification 

Pursuant to Section 611(e) of the Foreign Assistance 

I, ThoffiQS R. Blacka, acting principal officer of the 

Agency for ~nternational Development in Thailand, having 

taken into account amona other things the maintenance and 

utilization of projects ~n ~hailand previously financed 

or assisted by the u.s. and the co~~itment of the Royal 

Thai Government to carry o~t an effective Small Scale 

Irrigation program, do hereby certify that in my judgment 

':2hailand has the financial and hunan resources ca9abil i ty 

to L'TIplement, maintain, and utilize effectively the subject 

Small Seal, _:"°rigation Project. 

"1~ ~~ . Thomas R. Blacka~ 
Acting Director 
USAID/Thailand 



PROJECT CHECKLIST 

A,. General Criteria. for Pl'ojec.t: 

1. "79 App. Act Om!umb&'l:.oo; ilM 
Sec. 653 (b)i Sec. 63~. 
(a) Describe how Commdtt~es on 
Appropriations of Senate and 
House have been ot' will be noti
fied concerni618 th@ project; 
(b) is aQsistance within (Opera~ 
tiona! Year Budget) country or 
inte·ma.tional orgrudzatioll allo
cation reported to Congress (or 
not IOOre thmt $1 million ov(~ 
that figure)? 

24 FAA Se~. 611(a)(1). Prior to 
Obligation in excess of 
$100,000, ~nl1 there ~ (a) 
engineering, financial, and 
other plans necessary to ca~ 
out the assistance and (b) a. 
reasonably firm estimate of 
the coat to the U.S. of the 
assistance'? 

3. FAA Sec. 611 (a) (2). If fw: 
ther legislative action is 
required within recipient 
country, what is basis for 
reasonab.le expectation that. 
such action will be ccroopleeed 
in eime to permit: or~rly I!I~

complisnment of purpose ot 
the assistance? 

4. FAA Sec. 611(b) i FY 79 App. 
Act Sec. 101. If for ymtar 
or-water-related land resource 
const~~ction. has p~oject met 
the scandards and criteria as 
per the Principles and Standards 
for Planning Water and Related 
Lah1 Resources dated October 25, 
1973? 

(a) The project: was not inc1uded in 
in AlDis FY 1980 CongreSSional Fre= 
sentaeion. A notification of the pro= 
ject will accordingly be forwarded 
to Congress and the required waiting 
period obseTVed prior eo obligating 
funds for the project; (b) Proposed 
loaJ:l. asEtis eanc e is wi thin on. but 
additional fund:ing will be sought for 
dle grmlf: component:. 

Agreed plans and COBt eseimates 
are incorporated into that 
Project Paper. 

No further legiala.eion is required. 

~ appropriate standards and 
criteria have been meto 



5. FAA Sec. 611(e). If project: 
is capital assistance (e.g., 
construction), and all U.S. 
assistance for it will exceed 
$1 million, has Mission 
Director certified and Regional 
Assistant Administrator taken 
into consideration the coun~ 
try's capability effectively 
to maintain and utilize the 
project? 

Director's c~rtified statement is 
incorporated in the Project Pape~. 

6. LAA Sec. 209. Is project No.. 
susceptible of execution as 
part of regional or mulU.la.eeral 
proj er:t? If so (vhy is praj el:t 
not so executec'.? Iniorm@'tion 
and conclusi.on whether Msis'B 

t::ance ~dll encc urage regional 
development programs. 

7. F.A.A Sec. 601 (a). Inir.lrnation 
and conclusions whether project 
will encourage efforts of the 
country to: (8) increase the 
flow of international trade; 
(b) foster private initiative 
and competition; (c:) encourage 
develo?ment and use of coopera 
tives, credit unions, anrl 
savings anQ loan associations; 
(d) discourage monopolistic 
practices; (e) improve techni. 
cal efficiency of industry, 
agriculture and cornm~rce; and 
(f) strengthen free labor 
unions. 

8. FAA Sec. 601(b). Information 
and conclusion on how project 
will encouraga 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). 

No significant effect ~xpected. 

The Pl:()ject is not designed to luwe 
rulY ~ignificaot effect on any of 
these :l beY.!!B. 



9. fAA Sec. 612{b); Sec. 636 (h,l. 
Describe steps taken eo assu~e 
that, to che maximum extent 
possible 7 the. country is coo. 
tributing local currencies to 
meet the cost of contractual 
and other services, and foreign 
currencies owned by the U.S. 
are utilized eo meet the cost 
of contractual ~d othe~ 
services. 

10. FAA Sec. 612 (d)., Doef: r.;;l~g 

U. S. o"m excess foreign CtU>~ 
reney of ehe COtUltry IIDd i if 
so, what arrangement~ have 
beBu made for its release? 

11. FAA Sec, 601 (el. \·J111 eh@ 
project utilize competitive 
selection procedur\~ for t:.b.e 
a~Jarding of contracts. e:ECl?pt 

where applicable pri;>cUI'eJ.!lellt: 

rules i;.lllow oeheru.rise.? 

12. FY 79 App. Act Sec. 608. If 
.I' assistance is rot' the pro 

duction of any COIT!IDOd:1.t:y for 
export, is the commodity like 
ly to be in SUrplU13 on trorld 
markets at the time the result: 
ing productive capacity becomea 
operative, and is such aasis 
tance likely to cause substan 
tial injury to U.S, producers 
of the same, similar, or com 
p~ting commodity? 

B, Funding Cr:!.teria for Pro'; ect 

1. Development :~,ssistance 

Project Criteria 

a, FAA Sec. 102 (b); 111 i 1Ll.i. 
281 a, Extent: to '<Jhich 
activity will (a) efrec
tively involve the poor in 

TIlIi3 Rflyal 111£i GovQ~nt couu'il:mtiou 
to thi~! l'r.oject will e.~~eed 25%. 
There ;'~l."~ 120 US cmnCllci local cw;---cetlc.iee. 
ava:U&.l:J1.@. fg'i: t:h..;tg P'l;'oj ~c t: • 

No 



development, by extending 
access to economy at local 
level, increasing labor~ 
intensive production and 
ehe use of appropriate 
technology, spreading in
vestment out from cities 
to small to~~s and rural 
areas, and insuring Hide 
participation of the poor 
in the benefits of develop= 
mene on a sustained basis, 
using the appropriate U.S. 
institutions; (b) h~lp 
develop cooperatives. es= 
pecially by technic~t as

sistance, to assist rural 
and urban poor to help them= 
selves toward better life, 
and otilerwisp. encourage de'D 
rnocratic private and local 
governmental institutions; 
(c) support the self-help 
efforts of developing coun
tries; (d) promote the 
participation of women in 
the national economies of 
developing countries and 
the improvement of l-lOmen I S 

status; and (e) utilize 
and el1<:ourage regional co
operation by developing coun
tries? 

b. FAA Sec. 103, l03A! lOll J 

105 I 106, 107. Is assis
tance being made available: 
(include only applicable 
paragraph which corresponds 
to source of funds used. If 
more than one fund source 1s 
used for project, include 
relevant paragraph for each 
fund source.) 

ProjeCi: 1£1 designed to increase lncome 
of poor- rural people in Northeast 
Thailand through improved us@ o~ 
available tv'ater reSOlli"cea. Appropriate 
teclulology t:Y111 be used. eq established 
benefits . Beu@f1tB from ehe improved. 
irrigation. systems \1i11 be f01:thcom1ng 
on a sU3tained basis once esta.blished. 



(J.) (10.3) for agrlculr:ure-, 
t'Ux-a1 devel.opmooe or 
nutrit:1ou;- if 00, ~:gt~nt 
eo ~·1h1ch activity i:~ 
spe~:U1cally dMigtl,~d eo 
iuc~ease p~oduc~iv1ty 

and income of rural poor; 
(103A) if for agricultural 
research, is full Gccount 
taken of needs of slwl 
farmers; 

(2) (104) fo~ popul~eion 
planning under sec. 
104 (b) ot' heal~l wMi(;g'f' 
sec. l04(c); if BO~ e8 
tent to vmich ac~iv1ty 
emphasizes lOH=cost, 
integ~ated delive~ 

systems for healeh 9 

nutrition and f~ily 
planning for the poor 
est people, ~rlth parti 
cular attention to the 
needs of mothers and 
young children, using 
paramedical and auxil 
iary medical personn~l? 
clinics and healeh posts, 
commercial distribution 
system~ and other modes 
of community research. 

(3) (l05) for education, public 
admini3trat:ion, or human 
reEources development; if 
so, extdnt to which acti
vity strengthens non.fot1.1!al 
educa t ion, lllakes fol.'ll1al 
education more relevant, 
especially for rural 
famili~s and urban poor., 
or strengthens management 
capability of institutions 
enabling the poor to parti
cipate in development; 

The P~oject pu~~ose ~ Co inc~ease eh~ 
~tnb-a oJ! the sfiill,ll fa;i~illi:n~s in 
N01:tbeL~e Tha.i.lai;id e 



(4) (106) for t.echnic,al as= 
sistance, energy, research, 
reconstruction, and 
selected development pt'o= 
blelMj if 80 9 extent 
activity is: 

(1) technical coopera= 
tion and developtll'~mt, 

especially with U,S. 
private and voluntary, 
or regional and inter= 
national developmgnt, 
organizations; 

(11) to help alleviate 
energy problem; 

(iii) research into, ~d 
evaluation of, economic 
development processes 
and techniques; 

(iv) reconstruction after 
natural or manmade 
disaster; 

(v) for special develop= 
ment problem, and to 
enable proper utilization 
of earlier U.S. 1ofr&= 
structure, etc .• Msis"' 
tance; 

(vi) for prograIDB of urbm1 
development, especially 
small labor-intensive 
enterprises, marketing 
systems, and financial or 
other institutions to 
help urban poor partici
pate in economic and 
social development. 



c. (107) Is <:q)propriate eifol"!:: tUA 
placed on use of appropriate 
technology ? 

do FAA Sec. 110(a). Will th6: !e~. 
recrpr~nt countl~ prgv1d~ at 
least 25% or the costs of the 
program. project, or activity 
wi th respec t to ~"hich the as 
sistance is to be furuish~d 
(01:' has the lat:ter cost=sMl"ing 
requir@ment: been \·mived fot' 
a lI rel,atively leaBt:=d@velc'{H~d" 
country) ? 

e. FAA Sec. llO(b). Hill g'L'a.nt 
capital assistance be dis~' 

bursed for project over mg~e 
than 3 years? If so, h~ 
justification satisfactory 
eo Congress been made, and 
efforts for other financing, 
or is the recipient country 
"r:elatively least dev~loped"? 

f FAA Sec. 281(b). Describe 
extent eo I.]hich program 
recognizes the particular 
needs. desires, and cap~= 
cities of the people of 
the country; utilizes ':he 
country's intellectual 
resources to encourage 
institutional development; 
and supports civil educa= 
tion and training in skills 
required for effective parti~ 
cipation in governmental and 
political processes essential 
to self-gove~ent. 

g. FAA Sec. 122(b). Does the 
activity give reasonable 
promise of contributing to 
the development of economic 
resources, or to the increase 
or producc:ive capacities and 
self-sustaining economic Gr.oHth? 

No g~ant fund ~nul bQ used for 
. the capj,eal project portion 
of thi§ Project. 

Projec:t "rill satisfy peopleD I felt needn 
fo~ better: acce.so to Ut.l mb fo;: L~r1ga<~ 
tLon. LOC<!ll Hater User AEiBoc:Lat:i.QU3 
Hill play 8m fl,C eivo rolo w IilAtlBgG111eme 

of tha P~oject:. 

Yes, these are major objectivea. 



2. Development Assistance f!£ject 
yit;iia (Loans only) 

a.. FAA Sec. 122(bl Info~tiou 
ru~d conclusion on capacity of 
the country to repay the lOl!-l!.9 

including reasonableness of 
repayment prospects. 

Th~b~ 1~ ~ r~~Bongblg @~pecbae1on 

that the lo~ por~iou of the 
P'i:ojG~ct t-~111 be p'i:OTIiptly repaid. 

b. FAA Sec. 620(d~ If aS$is= N/A 
tance is for any productive 
enterprise which will com= 
pete in the U.S. ~ith U.S. 
enterprise, i£ tha~e an 
agreement by the recipient 
country to prevent export to 
the U.S. of more than 20% of 
the enterprise's annual pro= 
duction during the life of 
the loan? 

3. Proiect Criteria Solely for 
Economic SUPEort Fund 

a. FAA Sec. 531(a). vJill th110 NIA 
assistance support promote 
economic or political gtabi<~ 
lity? To the eztent possi-
ble, does it reflect the 
policy directions of section 
102? 

b. FAA Sec. 533. I-Jill assistance N/A 
under this Chapter be used 
for milic:ary, or paramilitary 
activities? 



PROJECT A!JTHOlUZATIOti 

Na~ of ~ountry: Thailand Na.x~ of PlQojece: Northeast Small 
Scal@ Irrigation 

1. Pursuant to Section 103 of the Fo~ei~ Aasistafi~e Act of 1961, as 
al!:d;nded, I hereby authorJ . .z:e the Northea.st Small Scale Irrigation Proj~ct 
for Thailand involving pla.nned obliga.tions of not to exceed $5,800,(1"' 0 
in loan fun.ds and $2,800,000 in grant funds QV61: a siz yel!l:' ptar:tod Lo!!)' 
dat!:! of authorization, subject to the availability of funds in accordance 
with the A.LD. OYB/allotment process, co help in fi1.'l.ancing foreign 
exchange and local currency cases far the project. 

2. The proj ec t I·Jill establish a t:epJicabl.a approach and in.st:Ltution.al 
capabilities for increasio.g agricultt raj. i.ncD:'\~s fot' sllli!ll fa~rs within 
cummand al"eaS of existing tank il"rigatio~. systellill in Northeast: Thailand. 

3. The Project Agree~nt r:lhich lMy be negottated and execut;ed by the 
officer to vJhom such authority is delegated 1.n accordance IJith A.LD. 
regulations and Delegations of Au.choricy shall be 5\!oject: to the 1:0110"lJi1)8 
essential terms and coverutots and Ullijot cond1t1c,ms, together: Hith such 
oeilel' terms and conditions as A.LO. may cieem a?propriate. 

4. a. Interest Rate and Terms of Repay~nt 

The Cooperating Couner! shall repay the Loan to A.I.D. in U.S. 
dollars \'Jithin forty (40) years from the d.a.te of firse disbllrsament of 
the Loan. including a grace period of not to ex~eed ten (10) years. 
The Cooperating Country shall pay 1:0 A,LD. i.n U.S. Dollars interest: from 
the Date of first disbursem.ent of the Loan at: the rate of (a) tva pel'cen t:: 
(2%) per annum during the first:: ten (10) ye~rs. a~d (~) three percent 
(3%) per annum chereBfter, on the ou~standing disbursed b8lauce of cha 
Loan and on any due and urrpaid i nterest accrued the reon. 

b. Source and Orig"in ~ f Goods md Seryic~ 

Goods ~nd services, except for ocean shipping, financed by A.I.O. 
under the proj ec f. 5hall have their source and origin in the Cooperating 
Cou.ntry, in che enited Scates and in countries incllwed in A.I.D. 
Geographic Code 941 except as A.r.D. may other wise agree in writing. 
Ocean shi?ping fi.nanced by A.LD. under the project shall, except as 
A.I.D. rna; oci"1enJise agree in H!'iting, be financed only on flag vessels 
of the United S::aces or t:hl~ Cooperating Councry. 



(.;. Inif:lill Conditi()l\s Pt"l.!cl.!ul;lIl tu u~~~ 

for the Grant ~nd Ch~~ 

ANNl;:X H- 2 

(1) Elacabl1sh{glJnr. of r.':..: Prujo;::\;r; L:oQrdj.ua.cion Comm.i.t:cee, PbOvincia.l 
up~racionl:l Cot:illl.itt~~s. allJ fil:sC ~it...: t~<!ill J~ ," igui;Hed. 

d. The following w<!ivt:r~ tu A.LIJ. rt;~ul. atJ.on~ are hereby approved: 

(1) l'ropritlcary Procure ll!t:n t fu r 7 Ame1:tcan !·locon .. Jeep Vehicles. 

(2) Section 636(i) uf the fAA of 1961 for 38 locally manufactured 
small (less than 125 cc) ~gcorcycl~~. 

(3) Secticm 631 (i) of r.he FAA of 1961 for 2 locally as s embled righ t 
ha.nd drive picl~-up tru.cks. 

Till'":; 

Ddt!:!: 


