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I.

ABSTRACT

LAM NAM OON IRRIGATION PROJECT

LOAN 493-14~013

ards in Northeast

o rai of

its are primarily

n exchange. The foreign

'1""_,,[ a :AID Loan and is being used to

gover nment' s program to lim~~lolo\li:

Thailand.

canals and laterals will deliver wat r

land. (105,000 in the dry season.

exchange is b .

This project is an earthfill darn appro.>flrq~

west of Sakon Nakhon in Northeast Tha' a

which $3,500,0

p1emented by the Royal Irrigation

o a1 Thai Government. The Royal Irrigation

tracted with Engineering Consultants

Incorporated of Denver, Coiorado, to furnish engineering and

other technical as sistance in the design and construction of the

proj ect.

The project is only about 15% completed with completion

scheduled for 1972. A more likely completion date is 1973.
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CHRONOLOGY OF KEY EVENTS

RID's Feasibility Report,

BU;REC's Review dated

RID's Supp1ertlentary Report

RtD's Third Revision

BUREC's Initial Review

BUREC ' s Supplemental Commen

RID's Feasibility Reportr-__

"../

BUB-EC's Comments

Loa

Initial Conditions Precedent Met

All 'Conditions Precedent Met

Feasibility Report Supplement

Nov. 5, 1963

6, 1964

1965

1965

23, 1965

Sept. 29, 1965
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AID

AID/W

BUREC

ECI,

EXIMBANK

FAO

IBRD

IFB

NEDB

PASA

RID

RTG

USOM

GLOSSARY OF NAMES

Agency for International Development

Agency for International Development, Washington

Bureau of Reclamation

Engineering Consul

Export-Import

. n of the United Nations

Reconstruction and Development

ru?!"'l!l.o~elopment Board, Thailand

n Department, Thailand

Mission

ONVERSION UNITS

= 40 x 40 meters1 rai

2. 53 rai

6.25 rai

= 0.41 hectare

1 hectare

=

=

1600 square meters

1 acre

2.47 acres
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1. _ INTRODUCTION

A. DESCRIPTION*

The Lam Nam Oon is a multipurpose project with principal

sts is

All water

(R TG) by the Agency

approximately

~~,,~n earthfil.l storage

n.

either been completed or are

The total estimated cost of the p

high on the priority list projects for

equivalent of which $3,500,000 f

203, 000 rai of ir'Pt'p~

include domestic water supply, fishing

benefits being irrigation and flood control.
___~Y='."",""~,....,·.._,~·~,.,..,.. ·o~~.,,,":.'>,_<~,.

for International Development

being loaned to the Royal Tha' Go

B.

Added impetus was given to this project by the interest of the

US and RTG in counter insurgency measures. The project area____._~,~,"""',t=<'-""',

was considered the second most active insurgent area in Thailand,

at the time the loan was made.

" A more detailed description is given in Section, III of this report.

- 1 -



I

pott~Import Bank

ultive group for Thailand.

"",_...,,' S criteria for an exception

consider loan financing

both economic deve1.opment and

free world lenders were

Reconstruction and Developme

Efforts are to be made by other RTG departments to accelerate

assistance to roads education, schools, medical facilities, poHce

and other governmental functions in the area.

At the time of the loan application was e eived it was not AID's

policy to provide development loans 1 projects in Thailand.

The R TG had substantial foreign

Capital was being made avaHabJ

(Eximbank), and other members

The proposed project di

to the general policy.

pr

ac ess roads to the dam site, and 'roadways

1. berms, wiH provide increased mobility for

e project area which is in the heart of the

The project should further increase the capabHity

of RID, which was already recognized as one of the more capable of

Thai Government Departments. The increased agricultural production

made possible by irrigation and flood control win directly contribute

to rural economic development. The collateral benefits of

- 2
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•

resettlement, agricultural extension, and farmer associations

for credit, storage, and marketing, to be provided as requLred

under the conditions precedent, win strengthen social develop

ment activities of Accelerated Rural

-lARD) in this area•

3 -



II. IHE MAKING OF A LOAN~

A. HISTORY OF PROJECT.

In 1948 the FAO made a survey of Thailand and recommended

x

rDj preP'i'-red its "Feasibility

, e feasibility

This report, dated November

. S. Bureau of Reclamation (BURECI for

Participating Agency Service Agreement

principal review comments were transmitted

letter of November 6, 1964.

Upon -completion of

After surveying many potential

increased emphasis on the development 0 T

resource.s as a means for increased a

studies of a priority list of pro

Royal Irrigation Department (R

hydrologic, engineering,

re

A further review of RID's Supplementary Report and third

revision of the main report, dated February and March 1965,

respectively, and prepared in response to BUREC's initial.

- 4 -
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rojects

nder the Second Plan"

6, and presented as

'TI'l'!l:"'o8£.ine Consultative Group

1966, the "Yellow Book"

sultative Group members.

development proj ects

$421 mimon {$14L 3 million in

m Nam Oon was accorded second

Meanwhile, the

This Jist in

review comments, was completed by BUREC and transmitted to

AID/W under letter of August 23, 1965, '.'\lith supplemental. comments

transmitted under letter of September 29, 196.3.

Based upon this second review, the R-' ., sued.a feasibiIity

report dated July 30, 1966, which ind aed

supplemental data.

Requiring Foreign Financial A

a working paper to the

for Thailand in London.

(The first priority, Si:rikit Dam

is underway with an IBRD loan of

$71. 5 miHion total costs. )

In response to President Johnson's 1965 call, given at Johns

Hopkins University, for Asia cooperation in a $1. biHionprogram

pri

· with a

of U.S. Special Assistance to develop Southeast Asia, the RTG

- 5 -



had presented Eugene Black with a "Pink Book" in June 1965.

This "Selected Capital Projects Seeking U. S, Special Assistance"

listed thirteen projects in order of priority which had been selected

All but two

national security and

of implementation,

These projects, in order

Irrigation projects

ived by RID as part of a North-

;Q;i~Nil.lJ.2!'.1 Plan,. the R TG had

, and the 1967 and 1970 status are listed

of priority development plans, the RTG gave

o Lam Narn Oon, As is the case for many

h Thailand, early ec·onomic returns are not. as

period of time. as well as readine

tation. Lam Nam Oon was nu

by NEDB on the basis of their importanc

their capability of bringing mass bene

of these projects were then in

projects

an Over-all Northeast

attractive as are those of project proposals in other regions of the

country. This is one of the primary reasons that IBRD was not

interested in this project, and undoubtedly it is also contributory

to Eximbank's disinterest, The project's location in Sakhon Nakhon

- 6



PROJECT STATUS

1967 1970

1. Natn Pong in Khon Kaen Completed with German aid.

10. Lam Dam No; in Dbol

13. Lam Dom Yai in Ubol

2 0 N&:m Pu.ng in Sakhon

Completed.

Planned for future
construction.

Info. not available.

NeaTly complete .

To be developed under
Pa Mong.

Info. not available.

Under construction by
NEA, canals by RID.

Planned for future
construction.

Info. not available.

Neady complete.

Under constructioTIo

Not feasible.

Under const ruction
AID loan.

Under construction.

study.

AID Loan

Project

~H-OIO.

construction bj R TG.

Completed by RTG .

Under cO:i:1struction j AID Loan
493~H-OIO.

LaTrl Pao in Kalaain

Lam Takong in Korat

Lam Pra Plerng in Ko,

6. LaITl NaITl Oon in Sakhon Nakhon

7. Upper Mun in Korat

9. Upper Chi in Chaiyaphum

.,
.0.

8. N8.In Yang in Roi··et

~.' .

4.

16. Huey Bang Sai in Nakhon Phanorn

11. Huey Ka Yoong in Srisaket

15. Nam Mong in Udorn

14. Huey Tuey in Nakhon Phanom

12. Huey Hee in Nong Khai

-J
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Changwad, however, makes the project of particular interest

to AID because of the security sensitivity of the area ana USOM's

desire to support sound RTG projects in such localities.

196'7 that

The Cabinet approved

a1 request far the

'a delegate antharity

roved and submitted the

e Intensive Review and USOM; s Capital
n

mittee drafted the Capital Assistance Paper.

mal application to USOM for an AID Loan

The 1966 RID feasibility study of the Tam Nam Oon was

reviewed by BUREC and their

USOM Director Parsons

,
on February 20, 1967.

the Assistant Administrator

loan),

This Capital Assistance Paper was reviewed and revised

(with the concurrence of USOM) in AID/W. The final Capita],

Assistance Paper dated June 12, 1967 was presented to the

Development Loan Staff Committee in Washington on J"ne 16, 1967.

- 8 -



The loan was authorized June 21, 1967. Delegation of auihclTity

to sign the loan agreement was delegated to either the Amba-ssador

0r the USOM Director.

rior to disbursemen~ of the loan funds.

sets of conditions. The first set must be

dolJ.ar

The

conditions to

by the 1JSOM Director

ct. «The project wiH be

called q conditions precedent!"! "iV;h.ich

a any disbursement of funds and the second set

The loan was not to exceed

The interest rate

The loan was signed September 11,

lth a five yeaT g:race period

costs of goods and services ·or

and the R TG Minister of Finance.

described in Section IV of this

B. THE LOAN LAM NAM OON IRRIG

prior to disbursement for anything other than engineering services.

The first set of conditions were to be met within three P) months

from the date of the agreement «September 11, 1967}. The second

set within fifteen (15) months.

- 9 -
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The terminal dates were extended five times by Implementa-

tion letters, The conditiohs precedent and the dates on which the

conditions were deemed to have beefiJmet (in parenthesis) follows:

behalf of,

- (6/28/68)

Borrower or

] id and legaUy binding

specified in Section 8,02,

person specified in such

ompletion, in accordance w,ith Section

o
" for engineering services for the Project,

angements with aU. S, engineering firm,

~"",,_es with respect to procurement of goods to be

(b) persons holding or

,(a) An opinion of the Minister of

Conell tions Precedent to Initial Disbu

the Borrower, 'tnd that' it c

ter~s, - {2/28/68)

oblig';,J.tion,of the Borrower

been duly authorized or ratifie
'::l

oJ oth6-r counsel acceptable to A.1.
~

5

acting in'the 0''''''='''''''

finance4 hereun.der.
I () _.

(6/8/68)

(d) Evidencethat all local currency necessary'for completion

of the::,I>roject will be avai~able as needed. - (2/28/68)

- 10 -
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..

(e) Detailed approved plans submitted by Borrower for the

resettlement of persons to be displaced by the Project, together

with evidence of the timely ava,ilability of s",fndent funds to c:e.l:'ry

odern iY'!'iga<~

Serm dated JunE: 2, 1969

as "reasonably needed" to

that the borrower make

(5/6/69)

A letter from Direct

(f) Detaile,d plans for the

ment of the Project area through e

tion methods and agricultural e

evidence of the timely a'\TaHabEl

out. (5/28/69)

them out.

r-luding maintenance 9 repai:r, and operation~

loam agreement (Procurement),

States Owned Excess Property could be

To date no excess property has been

made available that is "technically suitable for use en the project."

As usual in AID loans Section 8. 03 provides fo}O the issuance

of implementation letters. This section is quoted:

'.

~ 11 -



(e) Evidence of plans for the establishme"t and :cnaintenance

by Borrower of physical security in the Project area adequate to

II

to the

(2/28/68)

for construction

in form and

(5/28/69)

. g services referred

suitable construction schedule.

assure scheduled completion of the Project.

Conditions Precedent to Disbursemen

Engineering Services.

issuance of any Letter of Commitn.~~

purpose other than to finance t

to in Section 3.01, the Borrower

substance

otherwise

engineering

a arrangements have been made, in

ctlon 5.05 below, for all procurement necessary

for construction of the Project. .~ (5/26/69)

(d) Evidence thai all necessary land and rights of way in the

Project area, and permits for construction of the Project, have

been obtained or arranged for. (5/29/69)

- 12



"SECTION 8.03 Implementation Letters. A.1. D. shaH from

ing

followed on the

Director General's

is sued to date

requirements of

-mi'!"Nl..:tI~follow in the implementation of

even (111 pages and nine 191 attachments.

AID Manual Orders. The letter and

ch details as reporting requirements, procure

_.,.~..d instructions for establishing letters of

tbme to time issue Implementation Letters that will prescribe the

procedures applicable hereunder

tation of this agreement. "

In the records relative to the loan ~~j~

that RID objected to signing

informed after the fact as to wh

(of RIDI fears were apparently allaye

ment

the loan as

loan.

Seve!"

commitment and letters of credit.

- 13 -



IMPLEMENTATION LETTERS

second set of cOIiditli6n;g, precedent.-

requirements.

ag:reemerlt,

e to January 31, 19&i!,

- Elxtens16!F 6f\ time to- Apl'il 30', 1969,

, set o-t co,nd'itf6Ii'S' precedent.

- Elxten'S'ionco£ time' to- May 31, 1969,·

menting the project in 

Dec. 8, 1967 --

Contents

Sept. 11, 1967 - Set forth pr6 res fdJt'usirlg l&an furia.s

and provided information t a

5;

6"

1

T

2

3

Letter No.

•

14+



r----

HI. ENGINEERING CONTRACT

A. REQUIREMENT FOR ENGINEERING SER VICES.

e

ces was therefore

(c) of the Loan Agreement).

ervices was eligible for

set of conditions precedent (Section

ement) are several conditions which were

the assistance of expatriate personnel.

The U.S.

the need of assistance to~~-lil..IJ::L!'

The 1966 Feasibility Study was considered a,deq uate to

establish the feasibility of the project.

upgrading the feasibility report by

evidence of the need for additional e

finalization of the project.

feasibility study during the

•

These were:

A land classification report.'

,
Complete final plans and specifications' for construction of

the Project, together with a suitable construction schedule.
,) \

- 15 -



Arrangements for 'all procurement neces sary for

construction of the Project.

Detailed plans for the economic and agricultural develop

ment of the Project area through encour. g

irrigation me.thods and agricultural

B. ENGINEER SELECTION AND NEGgJ~':r

Following the A. 1. D. Capit

Borrower Procurement of Eng

Services of U. S. Source

placed in the Commerce

scope of work was copied

artment will perform the engineering

engineering services within its capa-

"'tI'P",form the actual construction either by force

locally awarded contracts. However, it wishes

to employ a qualified US engineering firm or joint venture to

assist, guide, direct, or otherwise complement Royal Irrigation

Department technical personnel as required to accomplish all

- 16 -



of

tation of benefit-

procurement

engineering super

reporting on status

Training of Royal Irrigation

proper methods in all phases of

important aspect of the work. "

responsibilities will include land

drainage studies, pre-constructi

(including sediment determin

earthfill storage dam,

canals and laterals), c."'_.<L~

elements of the engineering work in an expeditious and,

professionally competent manner. The U. S. A&E will

assume technical responsibility for all phases of project

work normally that of the Engineer.

vision

Eighteen (18) U. S. firms and one German firm responded. A nineteenth

119) response was received late but was not considered because of the failure

to reach RID on time.

- 17 -



On January 12, 1968 RID advised USOM that they had sent the

proposed scope of work and a description of the project to four of

the firms.

and their

rder that they wished

e with the A.1. D.

In this connection the

e same date~ sam.e addressee,

fil number and on the same subject gave

: "The ECI ~s selected as first choice as

nd the total man-months with which it can

the list because their estimates of th

By letter dated March 5,

proposals from the four firms and listed th

to negotiate. It should be noted that wo 0

work were more than the others.

the foll

their

are satisfactory t

ECI has had experience in irrigation projects with RID and have

performed satisfactorily, "

(It was interesting that one letter took 3 days ~ 0 reach USOM and

the other letter 8 days. )

- 18 -



RID in their letter of March 5 asked for early concurrence by AID'

so that RID would comply with the terminal date for meeting the condi

tions precedent. (The terminal date had' been extended twice);

On March 29 RID submitted to USOM a draft of the proposed

1968.

nd bio-data of the

however an estimate

a cost plus a fixed fee

The contract state.s that these

s as an additional Ji\ 590, ODD.

contract. The

engineering contract a detailed cost summa

ECl and requested approvaL The draft

factory March 3D, 1968.

The contract yet had to be app

execution by RID.

not give an estimate of the man-months

ws 127 man months overseas and 43 in the home

office. The contract has a $50,000 limitation as to the total for home

. office salaries.

The contract was to cover a period of 45 months after the notice

to proceed was given. The notice was given on September 27, 1968.

It is already evident that the construction period will extend beyond

Co CONTRACT BETWEEN ECr-__

,

- 19 -



egotiation" .

that time. The contract provides for a reduction in fee ef

$200 per month if the work is accomplished in less than

42 months and a negotiation for a change in fee if the engineer'cs

worli: exceeds 48 months.

The scope of work is in general th

the preceeding section on "Enginee 1

The complete contract is on fil

At the present time

to the Proj ect.

- 20 -



'IV. THE LAMNAM OON IRRIGAnON AND FLOOD CONTROL PROJECT

in Changwat (Province)

ble'land is in

w",l'M;" nformation as to location

at the village of Ban Nong' Bua which

s 366000 - 1914000 on Army Map Service

'Thisproject area is

'Sakon Nakhon. The dam site a

Amphoe (Distrkt) Phanna

at .theend of this section.

Por reference put.50~!'!loo.t,h,

is given ;here.

y road one must turn south at kilometermar'k

n Sakon Nakhon ·highway (about 45 kilometers west of

It is then about 6 ·kilometers ona provincial road

·to the village of Ban Huey Sala wher.e the access road begins then

eastwa.r.d to Ban NongBua Village at the dam site.

Some ,of the canals cross the main highway. These canals have

roads parallel to them which provide access to the dam site.

A.PROJECTDESCRIPTION.

•

- 21 -
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DalTl -

The dalTl will be an earthfill dalTl approxilTlately 3,000 lTleters

long with a maxilTlulTl height of 30 lTleters. The maxilTlum section

at the bottOlTl will be 200 meters in width. The crest of the dam win

.
spillway has been provided as additional protection

Insufficient data was available to predict

be at an elevation of 190 lTleters above

crest will be at elevation 185 lTleter

The side slope will be 3:1 Ollll~

downstream.

water surface for protection

in the river

Morning

to

The spillway

and 2--1/2:1 on the

rovided to lTlaintain a flow

a lTlean of releasing excess

reinforced concrete

of 15 meters. The conduit

The spillway is designed

reservoir elevation

the probable lTlaximulTl precipitation or the lTlaxhnulTl expected flow frolTl

a 1, 000 year flood. For the design flood for the spillway a tropical

storlTl was transposed and lTlaxilTlized. Tropical storlTl "Tilda" of

SeptelTlber 22-23, 1964 was used. "Tilda" was one of the largest

storlTlS of record in northeast Thailand.

- 22 -



168 MSL

160.5 MSL

1,100 sq. k:m.

1,400 nun.

2,100 c. m. s.

+

+

85 s"l!. km.

520,000,000 cu. m.

45,000,000 cu.m.

475,000,000 cu. m.

365,000,000 cu. m.

60,000,000 cu. m.

mmarized as follows:

River bed

The information on the res

Watershed area

This emergency spillway is located in a, natural sa,ddle approxi

mately 2. 5 kilometers southeast of the dam (at maximum section).

This spillway is 200 meters wide and win be ripraped for erosion

protection. The crest of thee:mergencys "__ ay will be at elevation

187.5 meters,.

Sediment deposition has been computed for both 50 and 100 years"

and the results have been utilized in determining the water available

for irrigation.

- 23 -



important as crop

of harmful

The res'uUs of a .

y of the Lam Nam Oon can

excelle.~9..,::~lityfor irrl.gation. , ;<
.......... when the flows aX'e high and the

1Il"',",llol,l,lgfllnay affect the test results, the volume

cone

The quality of the water us

production can be drastically reduc

impuritie s eln the lack of /~~ln'l!'lii..lOli!:~

water qual.ity test

be classified as

The test was c

The reservoir will provide direct flood control benefits. The

1966 study did state that an average of 10. 9% of the farm area was

lost during the period 1951 to 1960.. The benefits were included as

estimated increased crop yields but benefits .ccruing from reduced

damages to cotnmunication and transport

an be sufficient to dilute any increased

ium or chloride that might occur later in ·the

the wet season. The preliminary land

"~<lft did not 'indicate any leaching requirements for

the project that would affect project water requirements. Any initial

leaching required in project implementation would not affect long term

reservoir operations as this would be accomplished prior to full

development of the project.

- 24 -



Canals -

The Royal Irrigation Department has adopted a policy of using

concrete linings on all main canals and laterals in all new irrigation

projects. The high inf tial construction costs are offset by reductions

of insuring

structures have

the upstream end and

eros s section is

k erosion, particularly

maintaining an econonlical

canal design.

aid on a slope of 1:4000 through its entire

s opes of 1··1/2:1 are adequate for the existing

eep hotes will be provided, as required, tosoils

laterals.

in seepage losses~ lower annual maintenance,cost~9 reduction in

drainage system costs, and elimination a

that caused by water buffalo..

a. Left Main Canal ,and Later

The left 1l1ain canal is a

twenty seven kilo1l1eters in length.

designed for a maxi1l1umfl.~""'0li._9

~--

relieve excessive soil pressures which could otherwise develop behind

the lining. A profile ®f the left main canal is shown on Drawing No.

LO-650.

The laterals of the left main canal are concrete lined trapei:f>idal

channels of varying cross section commensurate with their individual

design flows. Flow in the three laterals on the right side of the main
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canal win be by gravity. Pumping plants will be required on four

of the five left side laterals.. Two additional pumping plants will

The total

44 kilometers

canal are~ in nlost

No pmnping is required

The main

Ct'~lIjI area which is required

be used to reHft water on two of the large 1

irrigable area £uppHed by the left rna'

of laterals and sub-laterals i~ appr

b. Right Main Canal and L

·r·.esp.ects, identical to th,---

difference is in the grea

concrete lined

in accordance with their respective design

'n laterals on the right side and now into aU

Two pumps will be

The total irrigable. area supplied by the

Tight 'main canal and its 155 kilometers of laterals and sub-laterals

ics -approximately 140,000 raL

'flo
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B. COSTS AND BENEFITS.

- Costs -

The total construction cost estimate for the Lam Nam Oon

Irrigation Project is 438,500, 000 Baht, 367, 000, 000 of which

x

of right

reign

remaining

construction in two

onstruction equipment

canal along with laterals

Stage II consisted of a 17

eport the project has been. considered

is local currency to be used for wag

The project was :'"'!!101oOl.~~~::

71, 500, 000 Baht is allocated f

construction equipment eq

and materials which are availabl

main

with foreign currency.

based on single stage construction. If the project were to be

built in two stages, however, the approximate costs of stages I

and II would be approximately 384,500, 000 Baht and 54, 000, 000 Baht

respectively. Stage I contains an irrigable area of 133, 630rai

and Stage II contains an. irrigable area of 69,710 rai.
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Construction Cost Summary

Preparation Work

Dam

Dike and Emergency Spillway

Service Spillway

Left Main Canal Head Regulator

Right Main Canal Head Regul 0

Canals and Laterals

Farm Distribution SystLJi!!"'__

Drain Channel Improve

Grand Total

- 28 -

Total Cost
1000 Baht

24,060

54,079

585

14,597

1,308

2,127

165,284

15,715

18,135

la, 010

61, 000

10, 500

6,000

383,400

55,100

$ 438,500



Annual Construction Costs Estimates

Fiscal Year
Foreign

(1000 Baht)
Local

(1000 Baht)
Total

(1000 Baht)

1967
(2510)

6,400 6,400

,000

28,600

122,000

21,000

438,500

129,500

Benefits -

mOon Irrigation Project is primarily for

direct benefits expected are from increases

2,000

9,50()

57,000

1969
(2512)

1973
(2516 )

1970
(2513)

1971
(2514)

1972
(2515)

1968
(2511)

:..:~~~~~~:;.c~r:,:,o,ilips.s...."",S.,..qme direct benefits .will result from flood

control, improvement in domestic water supply, roads, reservoir

fish, and reservoir recreation, but although each of these is signi-

. I
ficant, in total they are relatively small compared to benefits from,

increased crop' production.
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In general, the crops selected for the project are those known'

to be climatically adapted to the area and those with which farmers

already have experience in producing. Also, the crops selected

are expected to have a continuing and increasing demand, either

{I

Based on

suitable for

203,340 rai as

Although Crop Plan B

the Lam Nam Gon

area by irrigation

er will limit dry season

based on the anticipated

Crop 'Plan B based on full

resentation will show the potential benefits

if supplemental water, possibly from the

The total land area to be irrigated is the same

~ij/h?/Projector from weather modification programs,

The total net irrigable area for th

there has been some consideration

crops to 105, 630 raL

preliminary land clas.sification

for domestic use or for export, or for bo

determined by preliminary land

basin is not sufficient f

double cropping but the atVaila ..

water

during the dry season.

becomes a

<

for both plans.
c

The basi, difference between them is in the extent

of multiple cropping. Application of intensive levels of modern crop

production methods along with use of improved adapted varieties no

doubt would result in marked increases in production.
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LAM NAM OON IRRIGATION PRO.TECT
DPPING PATTERN FOR WATER REQUIREMENT

(R~i)

Crop Aug Sep Oct I Nov I .Dec I .Tan I Feb Mar.
-

1. Rice

Field preparation I SOOI 3~0 I 770 3~ ~ J I I I 12, SOO,/. 12, SOO

Nursery I 16S1 1, 860 N~70 IJ 1't!'T y ..... I . I 1,110 1,100

Fie1q crop I 7S0 I 830 I S2, SS(t01l,63D~,2~0317901 9,..t3sl I 16,670 I 2S, 000 f 2S,00q 20,310

w 2. Sugarcane 14,980 IS, 630 lS,630 IS, .13,02S 8, 46S1 7,81SI1O,42O....

3. Dry crop z,4- 3, SOO 3, SOO 6,12S 87S

4. Dry crop )t B 900 21, SOO 21, SOO 4S,OOO 4S,000 29,370

S. Truck crops 110
'000

14,480 14,480 14,480 14,480 10, 000 10,000 10,000

6. Fruit 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000

LIt



It was as sumed that marketing facilities and demand will

develop concurrentiywith production increases as the project

develops.

Production cost figures consisted of csts for seed, plus

gency (reduction) of 30% is .

Annual Cost of Project -~

438,500,000

74,472,000

8,252,000

521, 224, 000

They do not

ered to be reasonably

c n be expected to be

Total

equivalent benefits are those resulting

ns and include benefit contingency reductions.

additional estimated cash costs of pro

include labor or managerial cost,

depreciation.

Each of the benefit varia

evaluated. However, plus

each variable estimat

expected, a

applied.

Construction

Interest during Construction, Local

Foreign

fr
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Annual equivalent cost: 50 years at 6% interest

Capital Recovery Factor: .06344

521,224,000 x .06344 = 33,066,000

o & M cost at 25 Baht! rai

203,000 x ,25 = 5,075,000

500,000

1,830,000

40,471,000

:Ii 90. 3 Million

:Ii 40.5 Million

= 2. 23:1 ;(
c::.---

d will be pumped

- Other Direct Benefits -

- Benefit

Pumping Cost 1/

Equipment replacement

38% of t

Benefit Cost Ratio

\

Direct benefits from flood control, improvement in domestic water

Total Annual Equivalent Cost

Annual Equivalent Benefit:

Annual Equivalent Cost:

l!. Pumping

•

supply, roads, reservoir fish, and reservoir recreation will result

following proj ect construction. However, no evaluation is attempted
J

of these benefits for this project, partly because of the lack of reliable,

bases and partly because the total is expected to be small relative to

benefits from increased crop production.
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- Indirect Benefits -,

The indirect benefits derived from an irrigation project such

as this can be divided into local and national categories. A tabu-

lation of the most commonly considered is given below:

and national tax revenue increases will be sizable,

in the tax structure it cannot be reliably estimated.

r requirements both locally and for the

receipts

ed national agri-industry

eased transportation industry

H,.,,,.,,oved economic and social
evelopment of populace

affix for these indirect or secondary

t upon factors beyond the scope of this

in monetary terms.

the pre~ent manpower utilization. is

Increased manpower needs

Increased local tax receipts

Expanded local retail mar

Local

Increased transportation industr

Increased local industry

but with future c

The increases in local and national agri-industry and general services

will generate further employment and business.
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C. CONSTRUCTION SCHEDULE

The most significant single aspect to be considered in preparing
a construction schedule for the Lam Nam Oon Darn is the delivery
date of the new equipment. The procurement of this equipment was
expected to conform to the following s~hedule:

,.

1969
ry, 1970
1970

1970

350,000 c. m.

2,250,000 c. m., 1971

h spillway conduit

September 1,1969 to Septe be
Old equipment working
Assume 27,000 c.m. per mont
27,000 x 13 months

Invitation to Bid advertise
Bids opened

Supply contracts awarded
Equipment arrives at jobsite

May 1, 1972
Place plug in spillway and begin storage of water

On the basis of new equipment
September, 1970 Eel had the folIo

June 1972
Dam construction completed

The arrival of the equipment at the job site will be about
September 1971. One year should be added to ECI's estimate
and to the schedule on the following page.
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D. PROGRESS AS OF:

Engineering ECl

RID

1/.5 1/70.---
26.06%

30.75%

35.19%

39.94%

f

..

Construction

Procurement

Contingency

Overall

Activity will continue at

procured with the loan funds ar

be during the fir st ha {(;or-.Sl'-..:i:l~

- 37 -
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0.00%

0.00%

14.19%

equipment being

This will probably



V. RESETTLEMENT

A. THE PROBLEM AND ITS IMPOR TANCE.

Experience with other irrigation projects, and in particular

the Lam Pao Project, has focused attention on the need of better

e quick to

in the

ed to procure the

or even higher than

. s not available and farmers

em is often made much more

no legal basis to make payment.

which he may have occupied for years.

ded in the conditions precedent a requirement

planning and implementation on the part

overed that farmer is a squatter and has

relocation of families displaced by n

With the present political cli

capitalize on any dissatisfacti

could be misconstrued as

Legal procedures a...,._OL'

st
land. Jul1' buying the 1«

fair value does

•
for p'n acceptable resettlement plan and assurances that the plan

will be implemented.

A major obstacle in the resettlement program is that; RID

is the R TG' s implementing agent for this loan but the Department

of Public Welfare is responsible for the resettlement.
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USOM has pushed for improved coordination between RID

and the Department of Public Welfare and also between other

departments which could assist and improve the resettlement

effort.

Lam Nam

y the Department of

s accepted as meeting

The people and

his project is as follows:

hools, 10,420 rai of farms and

The plan for this

A "Project to Establish a Self-H

Lam Nam Oon in Sakon Nakhon P

fo· owing page outlines the assistance to

a tments other than the Department of Public

ident that a project of this complexity requires

of technical expertise.

Total land made available for resettlement is 36,394 rai.

7,319 rai will be reserved for forest, 2, OOOrai for the

resettlement office and future use, and 1,800 rai for a small

reservoir. The remainder will be reserved for 17 villages.

Evacuating the Areas to be

Oon Irrigation Project" wa

the

B. THE PLAN.

•
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The project is based on a "Village Plan" system, each

village is to have 74 families, and each family 15 rai of land.

See the plan of the layout following this page. Of the 15 rai

2 rai will be for a homelot and the balan

The 2 rai for the house and 3 rai of t

cleared, however,

individual.

C. PROGRESS TO DATE.

The resettlement office has 1::)

roads, office, and a

administrative

t and the movement will

are forced to move by

""-'l" least two more years.

- 40 -
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D. RESETTLEMENT ACTIVITIES

ROYAL IRRIGATION DEPAR TMENT

HYDROLOGICAL SUR VEY

IRRIGATION PROJECT

ACCELERATED RURAL DEVELOPMENT

12 KM OF ROAD (SURVEY BY R. I. D

LAND DEVELOPMENT DEPAR TM

SOIL SURVEY

PROVINCIAL GOVERNMENT

TRANSFER OF SCHOOLS

INISTRA TION OF NEW SETTLEMENT

ITIES TO BE PROVIDED

SCHOOLS

CLINIC

WELLS

- 41 -
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lAM NAM OON RESETTLEMENT PROJECT
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LAND PROVIDED FOR MEMBERS
OF LAM NAM OON RESETTLEMENT

o
Standard plan for 74 families
15 ra; per one family
13 raj for forming
and 2 rai for housing



VI. SECURITY

A. LOAN REQUIREMENT.

The security_ situation is a problem in and around the project

area. Special attention has been given to this aspect. Plans had

represented

veloped as

eetings were held

satisfactory.

site and security

olving the project. Enroute

During this saIne inspection

alice station but there is no

an automatic weapon who accompanied

'1

area and to resettlement area an escort

-ediate' area of the dam site. On a trip

to be developed to insure that the project c

established in the area of the

This was required by the loan agreeme

by the Office of Public Safety.

with the respons ible R TG departme

a result of this effort.

arrangements were ma'e~w~~,."lJll'

B.

of 9 men equipped with automatic weapons was provided. There

was no evidence of hostility in pas sing through the reservoir

area. As to the resettlement site the government officials

reside there and there was no evidence of any security precaution.
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c.

t subversion.

volitian.

voir area. When the reservoir is filled t e T headquarters will

protection of the population f

to the resettlement villages or mov

be inundated. The population in this
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VII. PROCUREMENT

A. EQUIPMENT LIST.

Early in the project, a list of needed equipment to be

ations

465,435.50

170,453.00

73,957.94

$1,836,571.74

A letter of

Were made in the

(p

c1"'l;oJ:Rbid packages.

The bids

Bids were

procured under this loan was prepared.

The invitations for bid (IFB)

ment follows this chapter.

IFB.

approval was granted after some

were submitted to AID/W for

ving Equipment

LNO-1-4 and Welders

B. SPECIFICATION.

C. BIDS.

LNO-1-5 Compressor, Air Tools & Concrete

Mixers

97,167.56

LNO-1-6 Shop Toois and Equipment 6,634.69

$2,650,220.43

2& j~

~------~ .
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The bids also included a provision for 10% spare parts which

are not included in the above bid prices. The balance after purchase

of equipment in the letter of commitment would be $103,797.57 which

is less than 4% available for spare parts.

No contracts have been awarded for e

D. PRESENT STATUS (As of August 15, 1970).

•

LNO-l-l

LNO-1-2

LNO-1-3

LNO-l4)

LNO-1-5

LNO-1-6

In the mail betwe
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U)

I.....
I

o
;z;
....:l 1

2

1
2
1
1
1
1
1
1
1
1

EQUIPMENT LIST

270 H. P. Bulldozer with blade
270 H. P. Bulldozer with blade and ripper
180 H. P. Bulldozer with blade
180 H. P. Bulldozer with blade and ripper
20 Cu. yd. Motor Scaper
9 Cu. yd. Motor Scaper
115 H. P. Motor Grader
2 1/2 Cu. yd. Front En
Double Drum Sheepsf toller
Self-propelled Rubb Tir Roller
10 Cu. yd. Rear ck

s (4 x 2)
2) with

er Dragline with
l'!'l!_~i Duty Shovel

enerating Set
nerating Set
erating Set

"~"""casoline Engine Generator
p~...8~rr''J Welder

mp. emi Automatic Motor Generator
ding Set, A- C

o C M Air Compressor
o CFM Air Compressor
agon Drill
rawler Rock Drill

Motor Driven Concrete Mixer (21 cu. ft. )
Concrete Mixer (11 cu. ft. )

l4-inch Shaper
8-inch Electric Bench Grinder
lO-inch Engine Lathe
l6-inch Engine Lathe
10" x I" Double Wheel Pedestal Grinder
11/4-inch Sensitive Drilling Machine
l6-inch Wood Planer
l2-inch Circular Saw
l2-inch Hacksawing Machine
75-Ton Hydraulic Press
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VIII. POSITIVE RESULTS EXPECTED FROM PROJECT

A. LABOR INTENSIVE.

The loan provides for purchase of modern construction

irrigation proj ects

etween Udorn and Sakon Nakhon

eadily apparent to those passing by,

of the benefited area. The benefits of

"s the ab,Andant agriculture production which

om the Bangkok-Saraburi highway resulting

The result is equivalent to n

reach as high as

similar in size total emOl'\',.,..~

employment in many of the peoB e

mately 800 employees on the proje

are also required. At the present tim

for several years.

.equipment, however, large numbers of labor and craftsman

B.

,

from the development of the Chao Phya River Basin.

C. LONa TERM INCREASING BENEFITS.

This project should produce benefits beyond the life

expectantcy of anyone now living. With the guarantee of an

adequate water supply farmers should be able to maximize

47



the benefits of improved seeds, fertilizer, and insecticides.

The operation and maintenance costs of this system should

be quite low with the concrete lined canals and laterals.

The Planning Division of the Royal Irrigation Department

ion practice, soil improvement, and crop

e given in farm layout, construction of dikes

-.

organize

and Tenure

Marketing,

There are to be

and Research

1 Development

An Association is to

zone will not exceed 10, 000 rail.

users associations ..
/-/.~~~'!!tL.-------

This report outlines the sta

Lam Nam Oon Irrigation Project" to

prepared a report "Economic and Agricu

the conditions precedent of the loa

and Ownership. Processing 0

and Extension Service.

•

• The Ditch Rider will be paid by RID. RID will also pay for

operating and maintenance costs of the main system.
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IX. REPORTS AND MONITORING

A. MONTHLY REPORTS.

uired at the

six months an lIon-site

e by the engineer and the loan

s are prepared in accordance with out-

inspectio

make quarterly reports of all shipment

received and the nationality of ship which is used to transport

the shipment. This is required in order to determine that

50% of the shipment must be made by U; S. flag vessels and

to further insure that no ships are used, that have transported

cargo to North Vietnam.

The borrower (RID) is required to make monthly progres s

reports (Implementation Letter No.4) which are reviewed by

USOM and copies forwil-rded to AID/W

within USOM. These reports are t

equipment engineering and cons

also include financial data 0

These are prepared in accorda

Guideline No.2.

c.

B.

>
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X. PROBLEMS AND RECOMMENDATIONS

A. MAINTENANCE AND EQUIPMENT DOWNTIME.

The engineering contract provides for a master mechanic

to assist RID. As the equipment being procured under this

e mechanic has

provals which

not arrived.

loan has not been contracted for deliv

Spare parts and the resulti

appears to be a problem wi

projects. Parts which are s

easily and quickly.

can be purchased in c

pare parts should streamlined

In this particular case USOM should

of an open-end Plole for parts

should alleviate the problem on this

e limited amount of money available for

spares it would be prudent to order only as needed all

spares other than scheduled replacement parts such as

filters, spark plugs, and a limited list of fast wearing

spare parts.
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B. BENEFITED USER SHARING COST.

Some of the earliest recommendations by foreign experts,

(at least and far back as the FAa report of 1948) recommended

that those farmers benefited by irrigation projects share in

ent justified

that of the Highway

_~",_11 government work was done by force
\

y government employees. The first signi-

exports on which the nationa

investment in irrigation project on

export premium.

had a subsistence level of produ

production as a

the costs. In the past, the national

the

C.

•

Department. There has been a tremendous increase in the

, completion of work accomplished and also in the development

of Thai contractor capability. RID has had a limited amount

of contract work and this was not entirely successful due to

lack of experience of RID employees in contract management
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and contractors. This should not discourage RID from

expandinge£ ine"j3 "l'i"l'.e es. their efforts to do work by

contract. RID has approximately 80, 000 employees which

is an extrernely large management problem. Projects

could probably be more efficiently accomplish their work

OM/AID ACTION.

savings in administrative cost

ent being made without

(I
development

""'1.5 "p-phically

now being spread

penditious manner.

economic savings in

for a long time.

ftP!'-'llpleted in half the time

•All governments are of course

terms of i

to demonstrate their interests .

they often attempt to begin

SLOW IMPLEMENTATION.

with contract forces.

of adequate plans.

E .•

D.

As evident in this report there is an unreasonable amount

of time consumed in bureaucratic action on the part of both

the U.S. government and the RTG. The difficulty to press

the Thai government to employ~ improved processes when

their bureaucratic procedures are no less cumberson than

that of the U. S. government and its agencies.
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