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The Bvaluation Study of the Nam Tan Irvigation
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A& wajority of the structural activity of the Hem Tan

irrigation Project had been completed by March 1972

and documented under 49 im&iﬁ*duai Activity Proposels

{APs). The work authorized under the APs had g@ymﬁap@ﬁ

the Project to & stage of maturity and complenity to
muy

justify a 1 ridiscipline approach in plamnlnog and docu~
mentation, A field project %T@p@@@& f?“%gm%ﬁﬁ} was pree
pared im March 1972, to colleet for the vecord and fov
future plamning within 2 single intergrated and compre-
hensive document, the past and current cost elements,
activity objectives, the scope and nature of future
inputs, for overall development of the Project.
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Although the FP-1-002 was prepared in Mareh 197Z, the
cost data included were t&b%§m&@ﬁ in Octoker 1970. The

guide lines shown, were thea valld. Subsequent data

collected by USAID staff on the Project bave shown ﬁmag
the FP should be up dated and revised to refleect recent
operating ewperiences, Alsc a benefit-cost &a%&y%im
presented to indicate the fessibility of the Project.
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The (FP-1-002) also included datas from the nearby

Muong Phieng and Hia Nakok Irrvigation Development Pro-
jects. Since those projects were of considevably lessor
magnitude in operation, amd scope than the H&m Tan Pz@ -----

on putting the Ham Tan Project inmto its besi economic
and technical operating conditiom. The evaluation
tudy addresses only those activitles directly related
 the Nam Tan Project. It pays clege attention to the
complex ~%mini$t @ﬁ%ﬁ@ and social @Eg&mi%ﬁ&i@v needad
for effective use and management of irvigation water on
the %y@jvazu
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the farmer wmust have 2 dependable supply cf water when
it i3 needed. This requires an administrative mechanisn
that can maintain physical structures for providing wat

~ = the dam, canals and ditches. There must also be a

For the Pro gemz rrigation system to be fully effective,
T TRLLE
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mechanlism Lo faly alliocation and efficient use
of warer among the farmers. Maintenance of the physi-
cal structures can be confused with mansgement of the
gyetem, bhecause the two tasks often merge im the hands
of one lodividual (e.g. the village water master ov

divteh tender). The ways ip which these tashs Jdiffer,
and the different talents thev require, must be dis-
tinguished go that the administrative body and the
farmers acting jeointly will be able to produce & viable
Project.

4 preveguisite for improved management of the Project
is & set of pri w@&uw@ﬁ for keeping continucusly {nformed
about the farmer's situation, for malking judgements, wnob

only about his &meﬁ&w but even sbout bhis prefevences,
Some adninistrative functions perfovmed by RLE profes-
2]

gional staflf also reguire veclprocal cooperation and
action from the farmer. These responses are essential

to achieve affective water management.

Bolicies and wmechanismg of the administrative body are
%“iwg sought which would help to serve the farmers. T
improve the "lipk" between the RLE adwinistrative body

and the Proiect farmer. ?awmarfw&%@x Users Associ. {5
groups which are served by 2 common water deliver

2
o
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have been established. Wii&&g@ water masters have been
selected and water fee collections have been initiated.

o

The basic RLG administrative gstructural organization has

been sstablished. The primary step is to make the Project

function and fmprove the coperation of the adwinistration
structure

The USATD gtaff in cooperation with the RLG staff have
contacted and discussed wster problems with Individual
water groups to get feed back of the farmer's felt needs

and requivements., This step bhas @fmwaé instructive to
both the farmer and the RLG-AID Steff avnd werits repeti-

tion,

Basic system m&m&gwm@m& datz arve being Indexed in &
manner te coordinate clesely with the lateral canal
delivery svstem which are clogely linked with farmer
groups. By feeding additional data Into the system from

areyral




both the system managewent and farmers, & mechanism is being
created that will closely coordinate system management with
farm requirements. The system is designed to be open ended
and flexible so improvements, additions, and additional data

may be readily incorporvated.
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SUMMARY

LOCATION

The Nam Tan Irrigation Project lies im the southern
half of the ﬁh@ﬁg Phieng Valley, about 16 kilometers
southwest of the Muong Phieng Headguarters, Savaboury
Frovince.

PURFOSE

A program of work was pr@p“f@& in Mareh 1972 for
Project. Subseguent experiences in operating the P @£= :
have shown that the program of work should be updated and
guide lines revised, T%ﬁ physical works are largely
ﬂ@mp}e»@mc New the complex step of changing the tradi-
tional Lao method of operating an irrigation project must
be addressed.

The purpose of this report is to provide an @ﬁ”zﬁgtiﬁﬂ
study of the irrigation development of 2,200 h
irrigable land and make recommendations for ﬁhé m&st
development pussibility of the Project.

PROJECT FRATURES

Water Resources and Land Areas Square Kilometers
tershed b 174

Hectares

e IS

Minimum gtream flow irrigates in dry seagon 300
Mozimum stream [low lrrigates in rainy ses- 1,800




Improved water management cen lrrigate
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Total crop land

5
i’f

ITrrigation siem

Main diversion dan

Main cansl

T e

Laterals

m@_
!B

=
o
P
Fored
8
=
(=%
5
ot
o
o
]
;_..f.;g
o
s
E‘a
£t
w
et
B
o
&
0

Diversified Crops -~ No limitatioms

[
?%u £
Pl
T
{
¥4
L
S=by
[
o
o

Crops - Sandy topsoil
Sub-total
Not suivable for agriculture

Tocal

Other Appurtenant Features (New simce Projed
implemented}

Eoad

e

a..-s Fd

ctares

S S BT

"
¥
o

3,070

Th wWas




Tamber

R T e AP A TN

Sehool 3.0
Classroons 22.0

s was relas

upland ri

ﬁﬁﬁwzﬁ th

. . Xattel ice
. Lack of tranzportation and @amm&?@v&?img
i&“@lﬁg development. After the Project wes
aﬂﬁ area wasg ﬁ?%ﬁﬁﬁ up and expo ad ﬁ@

ﬂﬁ“wﬁ%s ‘ “mmbﬁ;ﬂﬁﬁi@m?
more friendly and no %wmgmy need to CAYLY weapon
journevs. The Project also provided three schoo
%mhiam neaith centers in several villages which ¢
%%@ vounger generation a better education and hea
iticies for all the farmers,

e
Th
11

] 2 3 Ly
’w? ddent and refups

e farmers have cooperated Pn agt

e Nam Tan Farmer/Water Users Association which %
?mﬁm 12 sub-farmer groups (11 which ave &wuxve% on the

nk, and 9 sub-farmer groups (8 which are active) om t

3
(44

i gha pank. This step has promoted a spirit of coopera-
tiveness
grounds .

though there are differvences in ethuic backe

¢ & rice deficit from 1963 to 1972, and the b
even @eiwg wae achieved in esrly 1973. The remaindeyr
1873 &%ﬁ into 1874 exzperienced a rice surplus.

b&ﬁwa%y faw

&n% is umkfmrm%v &i@%mébu&$@ at r&a rate of
raves per family, about ome third of ¢ have
irrigacion wataw because of the uneven and
uate water distribution. This has created another
of rice paddy shortege for the farmers, The £

fic

fie

et
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in this situation believe that the RLG Project officials

should be more efficlently and effectively operating the

Project. A gap exists in communication between officials
and the farmers.

The rate of progress of land development was siow during
the initial stages of the development period. The Pro-
jeet was actively started in 1970 and the area of pro-
duction was increased from 687 hectares to 797 hectares.
By 1973 the total area In production amounted to 1,283
hectaves. The slow progress resulited from many familiss
who did not have enough manpower to till and operate a
three hectare paddy ﬁiﬁi& and only a portion of the farm
was developed, As the plows and harrows are handmade,
only & water buffalo must be yuxwhaceé to supply the
power for the implements, Many refuges farmers do not
have money to buy 3 buffale and must rent one. A remtal
fee is paid either in cash K 600 per buffalo per day or
in kind 600 kgﬁ of paddy rice (value at current price of
45 kip/kg. = K 27,000) per buffalo per season.

The largest market for rice from the Project is the Royal
Capital of Luang Prabang which has been & rice deficit
area for a prolonged pericd.

The rﬁfugee and resident farmers lack adequate facilities
to store rice after harvest in order to retain production
for higher prices. The majority of farmers are below the
level of basic reguirement to maintain thelr families and
farm inputs. These two factors usually force many farmers
to gell their rice prior to harvesting, or borrow money
and then pay back in kind resulting in financial losses.
During the pre development g@viad of the Project, 1t iz
rmgarted that middlemen monopolized the purahaaing of
rice at prices ranging K 18 per kg. for paddy from 1063
to 1966, ¥ 20 in 1967 and 1969, K 25 in 1969 and 1970,
and £ 30 in 1971,

In 18972 ADO egtablished the rice mill and offered
£ 30 per kg. and the widdlemen offered K 50 Q@ffkgc, 96
thug the monopolistic tendency continued but at a
price. Subseguently, the BLC officials have aa%m%%




establish a wonopoly by leglslating that farmers can

sell only to the rice mill at a price that appears

less than that being offered by the middlemen., By the

end of 1973 the farmers had received & net income, net
profit less total rice reguirement wvalue in kip. Ar the
official price ¥ 45/kg., K 110,893,300 - ¥ 104,040,000 =

K 6,853,300, and at market p“ice K 70/kg., K 213§3§355®@.w
14 331 840, ﬂ@@ K 53,713,300, By 2000 this net income will
be reducad te zero., The f&xmerﬁ may then go back into the
red and upland rice farming may be necegsary again becsuse
of the population growth demanding a higher rice require-
ment,

ECONOMIC ANALYSIS

Congstruction

The construction costs through out the development period
are computed to the present worth value for 1970. The
interest rate for U.S. Dollar cost is 3%% and local cost
is 6%,

Total U.S. Dollar cost i976£j 5 3,656,224
Total local cost 1970 S 1,379,753
Annual O&M cost L977 and forward g 31,400
Period of émalygis - 50 years

otal annual cost § 248,112
Benefits
The benefits through out the development period are
computed ©o a present woﬁah value for 1970, and amortized
thereafter over a 50 year period at an interest rate of

&t ra
&%h. Benefits are fmpﬁ?am on the basis of 1,800 ha. and

- EY -




300 ha., of irrigated paddy in rai

regpectively,

Average Annual Benefits

Primary Benefit - Official Price
Primary Bemefit - Market Price
Secondary Beunefit from Refuges
Minimum Secondary Benefit from schoolsg
from

Maximum Secondary Benefit

Benefit -~ Cost Ratio

Period of analysis -
50 years with 6 year
lag.

170,706
348,749
Eggg@&
164

709

ﬁﬁflié‘if

LY L A Ly ARy

schools

Minimum - Excluding secondary benefits

Annual benefi
Annual cost
Ratio

.,m.

170,706
948,112
(0.69:1)

=
it

Maximum - Excluding secondary benefits

Anoval beneflt § 348,749

Annual cost § 248,112

Ratio (L.461:1)
Minimum -~ Including secondary benefits

Annual benefit § 170,706 + § 38,184 + § 164 = § 209,054

Annual cost § 248,112

Ratio {(0.85:1)
Maximun - Including secondary benefits

Annual benefilt § 348,749 + § 38,184 + 5 709 =

2
Annual cost
Ratcio

= BYi -
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A.

I. BACKGROUND

Project Origins

The villagers of Nz Bouam can claim credit for
having started the reconsideration of the Nam Tan
River as the site for irrigation activities., A
previous French dam at this gite had been washed
out. Early in 1965, they suggested to the Chao
Khoueng that they would like a dam to divert water
into their paddy area, In March 1965, the site was
vigited by the Chao Khoueng, in company with Tiao
Somsavath, Chief of RLG Agriculture, Mr. Savady,
Director of RLG Irrigation, and Mr. L.C. Mathews,
USAID/AGR DIV/Irrigation Branch. On the basis of
preliminary survey, USAID staff were authorized to
evaluate the feasibillity of building & dam on that
location. The Project location and area is shown
in Figure 2,

By August, 1967, the potential of the Nam Tan ares
had been evaluated by the AID-RLCG Irrigation staff
and a plan was prepared, which suggested maximum
development of the irrigation potential on both
banks of the Nam Tan River. Planned development
of the area would require considerable construction
effort.

At a meeting held by Mr, Mendenhall, USAID Director,
on August 26, 1967 it was agreed that the Public
Works Division would undertake the construction of
the Project in a mamner similar to a contractor
relationship. The Irrigation Branch, Agriculture
Division, would provide the investigatione, degigns,
plans, cost estimates and specificationms.

Proiect Area Definition

tion of the Nam Tan Irrigetion

A
B

The geographic defin
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Project is imcluded in the Presidential Decree
543/PC shown in Appendiz  Section 1. The Decree
issued by order of the Prime Minister, President of
the Council of Ministers on August 20, 1970 defines
the geographic srea of the Nam Tan Muong Phieng
Irrigation Development Project as being the irriga-
tion service areas of the Nam Tan dam, Muong Phieng
dam and Houeil Hia dam as well as the watersheds
located above those three dams., Thie evaluation
study is limited to those activities associated only
with the Nam Tan Irrigation Project,

Pre-Proiect Counditions

L. Topopraphy
The Project is located in the heavily forested
highlands of Laos as shown in Figure 2. p 2 It
occupies the southern balf of the Muong Phieng
Valley and borders on the southern boundaries

of the Hia Nakok and the clder Muong Phieng
Project.

The northern end of the Muong Phieng Valley is
approximately 25 kilometers southwest of Savaboury
which is the provincial cepital of Sayaboury Prov-
ince, The Muong Fhieng Valley is about 21 kilo-
meters im length and about five kilometers wide

at the widest point. The vallev floor is generally
flat with a fairly uniform elevation of about 350
meters above sea level. The mountains on the west
rise to elevations from 750 to 2,000 neters and on
the eastern edge of the valley to 1,500 meters.

The major streams draining into the valley are

the Nam Phieng, Houei His and Nam Tan. The Nem
Phieng enters at the extreme northwest corner of
the valley, runs the full length from north to
south, draining into the Nam Poul at the extreme
southern cormer. The Nam Poui drains into the
Mekong. The Houei Hia and Nam Tap are tributaries
of the Nam Phieng.




Geology

The Muong Phileng Valley is & mountain valley
formed by the meanderings of the Nam Phieng

River. Being a closed wmountain valley of limited
extent, the sollsg throughout the valley are very
uniform, Basically they arve reddish-brown latosols
with light brown to grey silt to silcy clay loam

surface textures. The surrounding hills are mainiy
[ .

sedimentary in origin, although there are some
igneous outcroppings.

Rainfall

Raeinfall in the Muong Phieng Aréﬂw Avers

130 centimeters per year, and is imt@ﬁ&i
during the rainy season. Prolong dry p
in the rainy season and supplemental irr
be required to insure a good crop. ﬁﬁv@ vion of
gurface stream flow 1s necessary to asgsure good

crops during the rainy season.

f’? ﬂ’?é‘

Goriculture

When construction of the Nam Tan dam began in
1968, the farmers in Muong Phieng Area were prac-
tising 2 subsistence agriculture, growing both up-
land and paddy rice as the main staple crop. A
few plantings of vegetables were made elther in
the farm vard neayr a stream where wvater was avail-
able and some livestock raised for some protein
needs, Paddy wag a permanent means of rice cul-
tivation, reguiring ample rainfall to supply the
rice fisld. Upland rice farming required slash
and burn of forest every itwo to three years. The
zlash and burn method destroy the forest and
reduces soll fertility.

Reinfall bas alwavs been the most critical fsctor
in both upland and ?&ﬁé? rice production. Low
rainfall resulted in low vields. High raimfall
sometines {londed the naddy ton much and weshed




out the upland crops. In the dryv season no major
crop could be grown. A few plots of vegetables
were grown where water wae available for hend ir-
rigation, Farmers generally relied on rainy sea-
son cropping only. A poor crop yvear would result
in the farmers going without sufficlent food for
three quarters of the year, Under subsistence
agriculture fammers produce with family labor and
enimal drawn equipment enough products for their
own needs ranging from Livestock, fish, crops,

.

tools and household utilities. Very little commer-

cial buginess was transacted and agriculture sup-
plies in the urban areas were scarce. The retail
prices of these gmﬁ@ix@@ were digproportionately
higher than the prices of farw produce.

Baseline Data

1) Population L8963 1970 19

Villages 10 16
Families 630 866
Male 1,6%4 2. 474
Female 1,796 2,732
Total population 3,490 wyﬁéﬁ

Sources of Potable Water
(Useable Wells)

3]
!

Unlined wells, dug 2 110
Lined wells, dug 1 25
Drilled wells O 5

Lad

L
=
1)

‘{8:5

Number i1

11
Monks g 10
Novices 25 53

* Current as of February 19, 1973

L4
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1} To alleviate
geason paddy
for rice ﬁ”ﬁﬁﬂﬁﬁiﬁ
in an srea where ther
of rainfall during al

prowing season.
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£81
E

distribute land to old and new farmers
farmer was to receive up to three ﬁ%a“‘“
land., The indigenous farmers could c
paddy fields they have been farming a
Farmers with less than that could rec
tional new land. New farmers were t@ :
about three hectares. Fam sizes vary due £o the
layout of the land. Cadastral survevs of old and
new farms were carried cut to determine farm
boundaries. Approzimetely 160 refugee families
have been resettled on new lands opened up by the
Project.

The dam and canal system not only insures sup~
plemented water for the rainy season rice crop
but permits a limited amount of dyv season
cropping. The first dry season crop in the Pro-
ject ares was grown in 1970, Also to help
production a Research Demcnstretion Farm was
Llished to introduce zmpwan&& rice varieties
farming techniques. A modern rice mill é@ma@aﬁ o
ADO by Govermment of Japan was erected and is opers
ated by the RLG.

A Farmer/Water Users Association bas been estabe
lished to provide a cooperative effort by the
farmers for the management, operation and main-
tenance of the Froject,

Other USAID Divieiong, offices of Rural and
Refugee Affairs, EBducation, Public Health, Tech
Support and Federal Highways Administration have B
made inputs to improve the soclo-ecomomicepolitical
atmosphere of the Project. The propoged USAID
inputs are listed below:
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AGE

nduct research trials oo production
rice and other crops.
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(4} Provide
agement

{5} Promote ovganization and development
r

of Farmer/Water User Associations.

{6} Develop Procject operation
tenance &ga@fii y in RLG
bs

Watrer Ugsers

d. Agriculture Development Organization

(1} Provide credit sources for
development and production

{Z2) Promote the movement of modern ag
cultural chemicals and tools into
area as the market demands.

{33 Develop @Eam&

and to promote agfiﬁu“ﬁ“rsz@m
commerce as it is economically v

e. AGR/Fisheries Branch

{1} Develop the
area by pr du'
technical guil

Provide to extent possible for the health
of the villagers.

OFfice of Rural and Refupee Affairs

Provide support to refugees until pr

i

I =11




“& ”‘i:‘i‘ T

%
o

s

Suppo

¢ cons

£ ey
S AOEL

rat]

e

L]
wped

2LEE ,

Lk

4

L2

e

ir

serv

o
@
P

L
»

& @

o
&) wed
e

For
.
i

&
q

4

¥ 8ervice
&

"
4

=

&3

&

3

ovide

wrts
N

i

& B o
ivies.,

o

crmnnd

03
S

i
b

Mw
£
@]
U
4k

e
£

UPPo:

i

&

ropriat

{2

@

parsonnel .




IZ. THE WAM TAN IRRIGATION SYSTEM

Introducition

The Nam Tan Irrigacion system is the largest and most
sophisticated in Laocs. Its goals f£its into the USAID/
AGR overall objective to assist Laos to become gelf-
sufficient in rice production. It ig a very attractive
program as it offers potential to bring a large area
of mon=cultivated land into production. The Project ig
unique as its implementation required the direct par-
ticipation and close cooperation of three operating
Divisions of USAID as well as varicus offices of the
host govermment,

The Agriculture Division's Irvigarion Branch provided
the engineering for the project, i.e., the investiga-
tion, planming, and design for the irrigation aystem,
and inspection of the comstruction. it also set up
the operation and maintenance of the system and or-
ganized the Farmer/Water User Agsoclations. Other
Branches made appropriate inputs,

USAID additionally undertook through a private con-
tractor to clear the forest land within the Project
service area. Initielly this work wae under the
supervision of ADO/AGR and in Janvary 1970 was trane-
ferred to IRR/AGR.

ed equipment, mate-
tion svetem,

The Public Works Division provid
rials and constructed the irriga

The Community Development Staff maintained liaison
with the local Lao peopie and ZLC officials, assisted
in the settlement of the land and related community
development activities.

The RLG provided the required land and right-of-way,




an informat
self-help La
tlevs, and 4

ion program to instruct the people, a
bor force, the required number of new get-
istributed the land,

Watey Re@@uﬁa@@

1

2)

The perennisl Nam Tan River that serves the Nam
Tan Irrigation system ig the large visible natural
resource,

The Nam Tan River flowing east out of the mounteins
enters the valley at its widest point and flows
into the Nam Fhleng. It has a watershed of 174
square kilometers. The minimum stream £low is
about 0.60 cu.m/sec. and is capable of irrigatimg
about 300 hectares in the dry season. Maximum
flood flows have been recorded up to 60 cubic
meters per second. The short term (6 years) hydro-
logic rainy season flow records indicate that about
1,800 hectares of paddy rice area may be predictably
assured an adequate water supply.

Ytilization History

Paddy Rice Producing Area

Year Rainy Season Dry Seasoun
Jun, -~ Dec, Jan, = Mar,

1959 * 654 -

1967 * 667 -

1968 603 =

1969 687 -

1970 797 74

1971 685 18

1972 1,098 192

1973 1,283 270
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Diversion Dam

A request was made to USAID to construct the Nam Tan
Irrigation Project as early as 1963. It was reported
that 2 dam had been bullt across the river during the
late fifties under sponsorship of the French and the
excavation of a canal was started. The dam failed
during the first flood. Portiong of the old dam re-
mained in the river.

Surveys of the river bed discloged that the present
site was the best dam location and was approved by

Dr. Olsen early that year. The location is few meters
upstream from the previous dam. Rock out-crops and
test pite produced evidemce of adequate foundation
rock to encourage the acceptance of that location,

The dam location is at a high enough elevation to
engble it to gerve most of the arable land in the
vicinity. The dam site is not suitable for s gig-
nificant amount of storage without considerable addi-
tional investment, which in view of the adequacy of
the existing water supply did not seem warranted to
the design ergineers. A4 buttress type diversion dam
was designed with enough height to divert the low flows
of the river into the canals located at both ends of
the structure, while allowing the flood flowe te over-
flow and continue downetream.

The dam is a low, multi-buttress, reinforced concrete
structure, having an overflow gpillway with a crest
length of 24 meters. Incorporated into the structure
are two canal intakes, sometimes called regulators,
one at each end of the dam, and also two double gated
siuice-ways near each end of the dam to reduce sedi-
mentation and facilitate clearing.

The design wase based on the unscessity for the structure
to operate =ffectively at a low flow of 1.2 cubic meters
per second, and also be able to pass 2 mezimum flood

of 180 cublic meters per second.

The dam consists of a concrste glab with both sides




)

yiical. Buttresses ageinst this wall ave spaced
ght feet apart face to face. The original dam de-
ign was & wall 30 centimeters thick, which was con-
dered adeqguate for stability but later was widened

to 30 centimeters to provide easier access during cons-
truction. The maximum beigiht of the wall ls less toan
five meters. The wall as well as the buttresses are
anchored with reinforcement steel imto the foundation
rock to absorb the shesr pressures.
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The distribution system as shown in Figure 3 is designe
to ultimately supply water to about 2,200 hectares of
irrigable land of which 1,800 hectares can be adequately
served in the rainv season and 300 hectares in the dry
54800,

The system is designed to divide a flow of 1.2 cubic
meters per second into twe main canals. The canal
intalkes are gate controlled so that the diversion of

any flow may be regulated in accordence with the demand,

The distribution system consists of two separate systewms;

one am each side of the river. The left bank main canal
is8 5.9 kilometers long with 40.3 kilometers of main
laterals having 139 regulating structures. This system
provides irrigation for 1,201 hectares of land. The
right bank canal is 12.8 kilometers long with 2Z.6
kilometers of laterals bhaving 138 vegulating structurss.
This system provides irrigation for 1,000 hectares of
land. Canal control structures were buil* of reinforced
concrete or corrugated metal pipe or combinations of
both, There are also 50 small bridges crossing these
canals.

Irrigation Method

The major production area of Nam Tan Project is devoted
to paddy rice cultivation. The Nam Tan distribution
svstem when complete will irrigate by gravity flow as
many individual paddies zs practical, directly from a
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farm service diteh, Paddy rice generally requires
irrigation by flooding whereby water from a farm ser-

vice diteh is allowed to flow under gravity ianto a
paddy field surrounded by earthen levies. The water

«

slowly runs across the field supersaturat the soil
te flood the field up to a depth of 20 centimeters,
When one paddy is sufficiently £flooded the process is
repeated again for the next fileld., Water can either
be permitted to flow from the farm service ditch
directly into each paddy field or flow from one paddy
into the next. The latter is not recommended because
it promotes the spread of disease and weed infestation
and the application of fertilizer and other insect and
weaed control compounds may be diffused and lost,

11 = 6
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The dam was designed to serve as & diversion structure,
No water storage is provided. The 5 or 10 éay period

L
T ;

of flow is crucial eo %uﬂ&ag@ ti lrrigation of paddy
rice. A 5 and 10 day wuﬁ@&ﬁg average of river flows
were caleulated from the aveilable flow data by months
and presented in ﬁ@g@zﬁﬁx Table 13,
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of paddy rice were planted and brought
'8 that period, the Projec

&@&wt 3@ hao
to full production,
water mandgement stalf working close 1y with water users
showed that about 300 ha. was the maximum area that
could be irrigated with the availeble amount of water
from the river,

The dry season rrown according to the

following cultd

Dry Seagon Paddv Rice
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expervs %g%i&g; they
experienced dif This

X'""'

ndicates that &
@z%y mf water of 2, m@y be hﬁf% &%ﬁ an&@ “%w rainy
season duty of water will be lese than 1.50 Lit/sec/ha.
The f£igure of 1.27 lit/sec/ha. noted above is believed
to be realistic for Froject estimates of water demands
during the rainy season and will be used in the following

caleulations.

Rainfsll Correlation

An attempt could be wade to coreelate the rai aé* to
the wiver flow and irrigation wa tﬁf demands .

that step would very ?ike&y not reveal any more éﬁ@
formation than is already known for the follw ;e
BONS 8

all is weasured near the dam site and

W %h@ central watershed area which 1ls over
10 km. from the dam site. To relate rain-
fall ﬁaha t; he river flow and irrigation demands
requires ra fall data collected by the RLE over &
long period within the watershed ares.

l} The
noh

L) w%m%%@MWgﬁm%mm?aLm e, spotty and many
times occur in verv concentrated sreas.

33 The flow records generslly reflect the rainfall
ttern within the watsrshed.

Therefore only Nem Ten river ﬁﬁaw data will be used

"

further discugslons and predictions regerding the amount
of the Project area that can %m irrigated,

ey Season Irrigatior Reguiremente

The cropping : show February and March is
the period when a full supply of water must be yWGViﬁ@ﬁ
to the paddy .aim opt Imue gvﬁw&h and to
prevent crop he adverse effects of the
drying out of th

ki
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Ihe 5 day woving average flows were caleoulated for the
< I

wonths of February and Mapck By utilizing a duty of
e o
rd

watéer reguirement of it/sec/he. Teble 1 shows
the total Qﬁ@ﬁi@f@ area that can be irrigsted with
that flow. '
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L&ND CLASSIFPICATION

ROAL

{TOTAL AREA:

NAM TAN IRRIGATION PROJECT

IFICATION MAP
3070 BECTARES

o

Limitebions

Small paddies

Sendy tonseil

WETLAND RICE 1,021 BECTARES

AWETLAND RICE 287 B

SI¢ reg

ate for glope 1o
WETLARD BICE &hs

PR




o

f

Y s ‘«i

Wl e

1

Qw St ofons S el

s g .., 4
Lz

fan e

ZE

HYLY

L

£ oy o o s iy P -
Seanon zfi,ikf"ﬂz” Production).

e S 4
Lk ;u,w*‘as

st %5 g
L




&
2

iy ]

B S >
e

i
b 44

s, 4

Aty

i e
ﬂmﬁgm&%ﬁw st SR

é"wﬁ

b i g T

e
Lo

)

oA sl sk

Attachment

) o ,q«a;,,?;\ o

e oo, L N

Tt

T
WE L

E
£

Fresald

e
fr=t

§5.20
oo et e
o g
e oz st
g, s ghy Ci s

LY
<o

£ o,
R

k2 Faan




Py

B

occupled by rosade, streams, villages and rock
outcrops c¢an be used for tree and forage crops

Soils and Agronomic Factors
4 total of 2,339 hectares of land within the Project
area were czagggfiﬁﬁ ag suitable for irrigated agri-
@m&tu?&ﬂ Of this arss about 1,954 hectares are
witable primerily for wetland rice and about 359
%@%“@ s ot %Eé be utilized for diversified creps. A
mejor portion of the Froject area iz thus class! fied
ag sultable only for wetlamd rice paddy. Recent ex-
pﬁ”*@mﬁ@& with the tropical paddy soils of Lace and
on the Project have shown that due to the chemical
and m&m@x&é nature of those solls, in order to achieve
succegsful rice production will reguire careful water
management and agronomie practices. Moreover if a
rice yield of 2 to 3 toms per hectare is to be signif-
fleantiy imﬂ“@&ﬁ@ém alditional basic information about
those soilsg reguired,

recently
long in 1

.rf, the V

me ti@ﬁ &uﬁ sm@ T ~

soile of Laos. t be a the i“@&ﬁ and ¢
shown in the paper wili 3 inor exception
to most of the paddy rice areas of ﬁww Project.

ag Follows:

The paper is

effectively improve agricult
i”mﬁ& more knowle @%@ is needed about tl
extent of potentially productive soils. T& use ¢l
solls to th ix %@&m w@vama@g@Q more informetion ig
needed abou ¢ holding capacity and
determine a su at&&m@ fmﬁﬁﬁm?“v management progy:
2 o,
i

;‘fs\
=
o)

In this paper, the eifect of high soil acidity cn the
availability of plant: nutrients is discussed.
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. ASPHECLE *

Befors the Project was implemented, Nam Tan Ares was in

a very basic subsistance agricultural enviromment and
travelers either went on foot or rode on an elephant,
Jungle was everywhere. About two days and cne night were
required to travel from Sayaboury to the area. Everybody
when making the journey carried some kind of weapon. Only
a few merchants had the courage to transact business be-
tween Sayaboury and the arez and most of the villagers
remained and lived where they farmed and hunted. There
was little communication and movement between villages,
unless the villages were close together. Life was ancient
and static under a subgistemce agriculture,

Money was seldom earmed or circulated. The merchants
usually emchanged some clothes and other goods for agri-
cultural products with farmers. Pricing was not lmportan:
to the farmers as long as they could barter for what they
wanted. Marketing was unnecessary to the farmers as they
only needed to feed their families.

Partly due to the lack of education the villagers had
little want for a better 1ife. There was no great induce-
ment to work harder in order to improve their income and
life. ' '

Lack of transportation and communicetion were also retardad
progress. This facet of the enviromment ivhibited the
development of urban areas, and hindered the villagers®
adoption of new technology for modermizing their socio-
econonic Llife, ' o ‘

* For more details concerning Socio-Economic Aspects,
see Appendlr Sec, 6, Project Evaluation and Appendix
Sec, 7, Interviews with the Farmer Groups.
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ried goods, but cash to ex-~

. pro Farmers no longer
rait merchants to bring @ﬁﬁ uge
o exchange for their 5@?3@ iltural pro-
ok the cash to town and bought mh&t

Commercial life emerged from the ancient
esg life, A number of villagers have
tail shops.

d to pay visits to friends and relstives
te villages more frequently than before
are taxi and trucks coming and going 3-5
The taxi fare is relatively cheap,
elephant, ferwmere cam now take a heavier

load of agricult

ral products to town for a relatively

smaller cost on & truck,

Through intemsive and frequent communication, villager
are more @Mm@ﬁmiw They no longer need o carry weae
pong on their journeys. WNews of events can disseminate
over the entire ares in a matter of hours rather than
days or weeks as before, Lastly, people of different
tribes and cultures are bnrcgfaﬁﬂmg into one farmer
unit which is promoting changes in the Nam Tan com-
munity.




Social Transformation and Communicv Development

The long lasting Indochine war hos generated prea-
sure on the social security of the Lao people near
the war fromt, Sick and hungry people of all ages
have had to leave their homes, properties and land.

The USAID cooperated with the RLG and has provided
4 few of them homes in the Nam Tan Arez, Bur
must become productive and self-sufficient by ex-
ploiting local resources as much as possible. The
Froject has created not only a water distribution
system but also a transportation and communicatrion
network. The Project has proviced three new schoolg
having 22 classrooms and public health centers in
several villages to provide the young genevation with
4 better education and health facilities for farmers,

Weak and unhealthy refugees from different emyiron-
ments slowly became gtrong and healthy. At Nam Tap
they were transformed into a single community, a

new society in a new land. The differences in reli-
vions, cultures, and traditiens are kept alive but
the philosophy of various tribes and societies ie
merged into a single form. They farm, trade, cele-
brate, and enjoy festival ceremonies together,

before they never gathered together to perform
celebrations, Now at Meo New Yesr, Laoc dance and
popular dancing are performed by both Lao and Meo
together. In the dining room they sit and eat ro-
gether. This is a large social transformation of the
refugees into the old, deep rooted resident socliety
of the area, which has equaily been rransformed by

the intrusion of the refugee culture, The old and
the new are mutually fused into one by the develap-
ment of the Project. The regident and refugee

farmers have cooperated to form the Farmer/Water Users
hssociation: another phase of community development
integrating the old and the new. The Farmer/Water
Users Association is divided into 17 sub~farmer groups
on the left bank, and 9 sub-farmer groups on the right
bank, (See Tabhle 4}, The main objective of the Assae

e

ciation is operation and maintenance of the Project.
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and refugee members work and enioy
though there are no differences

social Benefits and Constraints

The Project has provided a secure place for both
residents and refugees to live and farm. Wat
adequate for domestic use, livestock consumption,
and irrigation. Both resident and refugee farmers
are more confident that their families will net be
hungry, because they can grow crops permanentiy on
the same piece of land. Before the implementation
of the Project the majority of resident farmers and
21l refugee farmers had to grow crops on hillgides
by the slash and burn method. They had to move from
place to place ag frequently as every two years,

The Project provides up to three hectares of new
Lland to each refugee family, and additional new land
to each resident family to provide a total area ap
to three hectares. Land ownership certificates have
also been issued to each family who have received
new land. This is important to induce recipients of
new land to feel confident of legal ownership, and
to motivate farmers to put new land into production.
This permits refugees to feel st home ss residents.

However, problems have been created. The immigra-
tion of refugees has resulted in 2n incresse ok
population growth, as shown Table 5 and F gure 10,
The rate of development and crop production had

not kept pace with the rice requirement. There was
an increasing rice deficit from 1963 to 1969, During
the deficit period many farmers were forced to grow
upland rice as a supplemental supply. The annuval
deficit was narrowed down to a breakeven point in
early 1973. The remainder of 1973 and garly 1974
experienced a rice surplus, as shown in Table 5 and
Figure 11,
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cer the Project was sterted, another factor in-
encing paddy rice shortage was due to insuffi=-
&@W@ Arr@&ffi&a water supply to some areas, which
resulted in only portions of the new land being put
into full production. Farmers remote from the
delivery canals received less water, because farmers
nearer the canals frequently sbt&ineﬁ much more water
than they needed. The inadequate water mﬁﬂdg@m@nﬁ
has vesulted in socisl constraints between Ffarmers of
two or more sub-farmer groups. Water dispute is now
an aspect of the Project, Farmers who cannot put
their new land into production because of the water
shortage become depressed, poor and unhappy.

Although land is evenly distributed to each family
the uneven and inadequate water distribution has
placed one third of the farmers inm a difficult posi-
tlon without an adequate water supply. The farmers
in this situation believe that the RLC officials

are not rurning the project as efficiently as possible.

It appears that there is & gap in communication be-~
tween officizls and farmers, which needs be bridged
in order to help prthm the Project affectively. The
officials seem to prefer a single downward communics-
tion line which retards feed-back from the Ffarmers.

Production Pactors

The principle factors in agricultural production are
land, labor and capital. The most variable and the
most easily substituted ones are labor and 0apin&i
This means that land is fixed and either labor inten-
sive or capital intensive can be applied to produce
the same volume of output. Since capital for the
Project development is scavce, the labor intensive
approach is necesgary, particularly since & number of
refugees have recently been resettled in the area.

As more immigration cccurs, irrigable lend areas must
also be increased and developed to meet the demand ,
up to the maximum level feasible.

V - 10




The rate or progress of land deve lopment from
1963 to 1969 was very slow with an average
amnuni increase of 16 ha./yr., from 591 ha., to
687 ha. respectively. The development of the
Project was actively started in 1970 and brought
the area in production up to 797 ha. with an
increase of 110 ha. By 1973 the total area in
production amounted to 1,283 he. as shown in
Tables 6 through 8.

development trend is tabulst
ly for left and right banks, and in T
through 8 and the bar charts, Figures 1
The total land development for both iz%z
banks is computed, forecasted, tabulare

illustrated in bar chart, Fihakh 14,

8

Before the implementation of the Project, it wa
estimated that the water flow of Nam Tan River
would irvigate about 3,000 ha. in the rainy sea-
son, and 1,000 ha, in uh@ dry season. Recent
bydrologic studies, stream flow and enperience
facters have shown that the river flow can irri-
gate only about 1,800 ha. and 300 ha. in the
rainy and dry season efpea@uweiv The reduced
area in the yﬁzny season is largely attributed

to the rainfall condition and inefficient water
management. The water management can be improved
by 1)} Completion of the farm service ditches
permitting controlled water into all irrigated
farms. 2) Providing water measuring device om
each inlet of lateral and sub-lateral canals, and
farm service ditches., Permicti ng adjustment of
the volume of flow to supply the thimam water
requirement of a field and; 3) Tra ining and
orgenizing of the ditch tenders on pr N“ammzng
the water supply schedule and cont V@»&Lng the
supply to meet the water requirement of the Crop
in a field in relation to the frequency of irri-
gation.

‘k%e
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TABLE ¢ LAND DEVELOPMENT (LEFT BANK)

Vear Area Under| Cultiva- | Area to | Area Cleared Total Irri-
Paddy | tion not  be cleared & to be pable Area
Planted developed
1965-66 244 154 - - 398
1967 256 194 - - 450
1968 256 194 - - 450
1969 340 476 383 - 1,201
1970 450 360 385 - 1,201
1971 455 746 - - 1,201
1972 704 97 = 400 1,201
1873 788 35 - 378 1,201
* As defined by cadastral survey at implementation of project

TABLE 7 LAND DEVELOPMENT (RIGHT BANK)
Year Area Under| Cultiva- | Area to |Area Cleared] Total Irri-
Paddy tion not | be cleared| & to be gable Area
planted developed
1963-66 347 76 = - 423
1967 347 86 - - 433
1968 347 86 - - 433
1969 347 94 539 - 1,000 »
1870 347 206 447 - 1,000
1971 230 170 100 500 1,000
- 1972 394 35 37 534 1,000
1973 495 - 37 468 1,000

*

As defined by cadastral survey at implementation of

project










TABLE & LAND DEVELCOPMENT (Con't)
(LEFT AND RIGHT BANKS)
Year Area Under | Cultiva-| Area to |Area Cleared| Total Irvi- |
Paddy tion not (be cleared| & to be gable Area
planted developed

1963-66 591 230 - - 821
1967 603 280 - - 883
1968 603 - 280 - - 883
1969 687 570 944 - 2,201 %
1970 797 318 832 - "

1971 665 916 100 500 "

1972 1,098 132 37 934 "

1973 1,283 - 37 846 "

1974 1,696 - - 505 o

1975 1,835 - - 366 "

1976 1,885 - - 316 i

1977 1,935 - - 266 i

1978 1,985 - - 216 "

1983 2,201 - - 0 "

* As defined by cadastral survey at beginning of project.
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more important

vement is fap
than the ter. Without the proper water control
and measuring devices the function and Tegpor-
sibility of the ditch tender, no matter how qual-
ified and experienced he is, can contribute very

little to the water management,

Frﬁm a recent smrvev gshown in Table 9, i
be noted that 1,283.00 hectares was plan
th& A%ZJ rainy season. This is an
185.00 hectares over 1*,£; Of the toral
planted in 1973 v all the old 1 <
half of the new
water from the laterals
the traditional irrigation met
ing from one paddy to another.
water mﬁﬁagam@mﬁ the 81 hect 23&& ot
bamk h ;

dl&ah@s on tmﬁ fl&ht bank @&M be puﬁ
tian in 1974. This would result in
1,446 hectares of deveﬁepad wauév land,
ab@ur the maximum amount of paddy ah&*
developed without additional servic

An accelerated program is in pr

struct 22 kilometers of servics
353 hemﬁdﬁﬁ- of which an estimate
can be brought into production im 1974
total planting of 1,696 hectares., The re
105 hectares would mc in production by 19

ﬁag“'

i S
P 0

TN
i 0

bringing the total paddy lands to 1,800 hectares
which is the estimated area that can be serv

by the available water supply in the ; ralony

Due to water limitations the resmaining 366

ares of suitable arable land may be develo

P

b
el
Busfle

non~irrigated diversified crops in the
somn.

Labor

P

The Lao farmers tradicionsl
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Zeonomic Benefits and Constraints

Economics is defined as the science of the production
and distribution; alternatively, it can be defined as
the condition of a country as to material prosperity.
The obvious material prosperity of the Project is land
reclamation and development, water conservation

and diversion for irrigation, refugee housing, schools,
and health service centers. It ig shown in the land
development Tables 6, 7 & 8 p-12 and Figures 12 through
14 p-14 that total land reclamation and development
since 1970 onwards is 2,201 ha, = 687 ha. = 1,514 ha.
valued at K 141,514,992, discounting at 6 percent, the
prasent worth value (1970) is $ 273,135,

The revenue of irrvigation water fes has been tentative
set in 1973 on the basis of the area planted. . That n
one hectare is charged 100 kg. or 10 galloaugs of paddy
value at K 4,500 or $ 7.44. The revenue in 1973 can be
calculated at § 9,546, By 1978 this revenue can amount
to $ 14,880 per year for the remainder of the Projec:
1ife estimated to be 42 years. It can be zeen the water
charges and land benefits noted above will not pay the
construction cost of the project. The welfare of the
resident and refugee population of the areea will be

the main ingredient of the development to be extracted
28 the social benefits of the project.

lnder the social aspects, the benefits of health,
edvcation, transportation, communication, and social
transformation were wmentioned, The following deals
with the economic aspects of these areas.

During the pre~development period the resident farmers
were operating in the red with regard to paddy production
and marketing. They were below the subsistence level.
They had to grow upland rice to supplement their rice
requirement .,

Since the development started, land has been disetrib-
uted to refugee and resident farmers. Paddy rice pro-
duction has started to increase, and by mid-year 1973,

V - 31
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while those who cannot get an adequate supp

e of ¢ Irrigation and farm
Lon are the mogt ?E&@%E@ Farmers have

and techn

mu@hnzgaﬁ’

learned how to grow rice and some diversified crops

in the dry season with irrigation., It has been shown
that with proper irrig&ti@ng the crop yvield ig much
higher and the quality is improved. Since ilrrigation
has proved worthwhile some farmers have invested in
farm machinery. Others hire tractors from the Project

=3

to plow thelr land. A water buffale with a wooden

plow camnnct plow in the dry season for a second Crop.

Mechanization is coming into the area via the develop-
aent of the Project. The discussion under the Markeri

Section, shows the distribution aspect of the afore

mentioned definition of economics.

=

Referring to individual farmers, the uneven distribu-
tion of irrigation water permits farmere who can
obtain an adeguate supply of water to become richer
¥ of water
become poorer. This givgs an uneven distribution of
income requiring some farmers to return Lo upi@mm
cropping and others to being laborers for the more
progperous farmers.

H

Financial and Loan Factors

Many farmers, especlally the refugees, do not have
enough money to spend on farm inputs and on unforesean
requirements. They need money especially just before
and during the rice growing period sc they 2@0
loans.

1. The middlemen provide loans just hefore the
growing season and farmers have to pay back
rice valued at K 20/kg., whereas the warket
is K 40/kg.

Sy
fa]
-
fests

3
w2
3
o
)

Middlemen Rate of Interest

Loan out valued at ¥ 20/kg. In May
Pay in walued at K 40/kg. In November
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Borrower purchases additional ]
i on 10% of the amount of mﬁm
his share account ﬁua?

s m&ﬁzmuw loan amous
“awawﬂgiﬁ mmmaf

,h,
e
§% :“

1Y When

2} When

Borrower must deposit collater:

hmugﬁ or other valu
nee on the loan bcmw“@ i
E@&m can be congideread

¥ o
"‘\éé’ L&

The loan must be spent on crop and livestock
production,

[N

nterest rate is 1.5 percent per month or

18% per annun computed on the unpaid balance
i i g

£ the loan.

Q

The term of payment can be

et ide monthly
quarterly, oy semi-annually,

3

date the LSLC hag provided 139 loans valued
11,381,000 for the farmers in the Nam Tan
ject as follows,
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o Dug 364,000

180,000
160 5 Q@&
100,000
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90, 000
12,000
3@% Qﬂi

a

Weaving
Tractor Rent
Buffalo Rent

B
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e

[ e

TOTAL 139

The LSLC does not grant loans w
paper work and commitree appro mm,a
are generally for livestock and
The LSLC does not yeg help the
marketing their livestock and
pay their debt, It
involved in the pr
more kﬁ@wiﬁégea@?@
mmﬂﬁ@rativw
marketing area,

Mr. Avram, AID LSLC Advisor, visited the LSLC/
Nam Tan on January 29th and 30th, 1974, and note

the following:

&, Nam Tan farwers steted thar
their only source for a cas
the money lender who charged
month interest, L3LC's rate is
per month,

p., Due to the increase in purchase
buffalo from %Gg W00 kip one
130,000 kip at present, the
loan limits at Nam Tan from
kip (buffaloc loans onlvy,
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v & buffalo and

ieggong would cosmr

Date Peyment

€3

p&ym@m& July 1 43,500 K 80,300 11,700 K
i Dec. 31 43,250 43,250 7,78k
" July 1 43,250 - 5,892

As the above illustwe
farmer renting
would pay Z”'gﬁ G kip
LSLC would cost P4
animsl upon @@?mimﬁ&i

g g ; 4 AR T YT Y
tes, a one and a half hectare
-
i 3
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In conclusion, it appears that Nam Tan farmers

more sources of credit than before and that rhe moset

2
profitable source would be in the following order:

Intangible Financial Factors

Most of the resident and r ﬁagw& farmers do no
much money., When a m@m@@r cf their family bec
seriously 11l, they need money to pay %u& m@uia%
care, It is at this crucial moment tha
borrow money as quickly as possible. Ea& Lender
ugually demands a very high interest rate. The bor-

rower must deposlt as collateral his land, houge, ov

valuable items which is often three to four tzmwQ the

value of the loan.

D

o 0,

Morecver, most farmers do not know how to project a




gk ne oubputs for
ﬁw* r&wwg & do not koow

Rﬁfhm} when, money v need to bor-
row. When it the point of borrowing money
they may approach ﬁ Project ﬁémiﬁi%?fﬁwmuﬁ Ivka
LSLE. The long period of waiting at the crucisal
moment of thed ent need i ) to the mid~
diemen who will provide them a loan at any time with
minimum paper work,

K

Vo~ 40




VI. ECCOHOMIC ABALYSIS

Funding Historv, Proiscted Dstimates, and .ontrie
buticns

The funding history was largely taken from the
Field Project AP 1002 and refined by later cost
data, The detailed funding history and estimates
of future funding reguirements are shown in Appendix
Table 16. «

Estimated funding of the cometruction, operation and
maintenance and agro-development igs given below in

US dollavs with the cost for each shown in Ffive major
categories of personnel, commodities, equipment, other
and kip expenditure.

1. Construction Costs for FY-68 thru FY-7%

$U.8,

Personnel 563,900
Commodities 1,618,800
Equipment 781,500
Other 280,000
Kip Expenditure in $ (Personnel 858,714
& Other Costs) }
TOTAL 4,102,914

2. Estimated Comstruction Costs for FV-74 thry Py=75

$ U8,

Perszonnel 35,100
Commodities 4,172
Equipment 22,987
Other 2,000
Kip Expenditure in § (Personmel 12,018

& Other Costs)

TOTAL 76,277




4

operation and Meintensnce Cogts for FY-68 thru

§U.S,

Pergonnel 8,253
Commod it ies 20,950
Equipment 67,000
Othier 11,000
Kip Expenditure in $ (Personnel 31,051

& Other Costs)

TOTAL 228,254

Estimated Operation and
mates for FY-74 thru FY

Maintenance Costa Egti~
Y75

Persocnnel 41,100
Commodities 6,300
Equipment 47,987
Other | ' 4,000
Kip Expenditure in $ (Personnel 29,522

& Other Costs) _
TOTAL 128,909

Agro-Development Activity Costs for FYﬁéﬁ thru
FY=73

U.8.

Personnel 60,000
Commodities 68,658
Other 80,500
Kip Ezxpenditure in § (Personnel 60,450
& Other Costs) _
TOTAL 303,788

o




6. Estimated Agro-Development Costs for FY-74 thru

FY-75

Personnel

Commodities

Equipment

Kip Expenditure in $ (Personnel
& Other Costs)

TOTAL

$ U.8,

ST RS

7,980
3,220
13,700
8,828

B

33,728

7. RLG Self-Help Contribution FY-68 thru FY-73 in

Dollars

Construction
O&M
Agro-Development

TOTAL

2 U8,

208,568
25,867
66,052

300,487

8. RLG Self-Help Estimated Contribution FY-74 thru

FY=~-75

Construction
O&M
Agro=-Development

TOTAL

2U.S,

1,418
43,656
32,066

77,140

Funding estimates FY~58 thru FY-75 are summarized

ag follows:

Persconnel

VI - 3

$ U.8.

716,333

b




Commodities 1,792,100

Equipment 967,354
Other 377,500
Kip Expenditure in $§ (Personnel 1,020,583

& QOther Costs)

TOTAL 4,873,870

RiG-Self-Help Contributions FY-68 thru FVY-75 are
Summarized as follows:

2.8,

Construction 209,986
0&M 69,523
Agro-Development 98,118
TOTAL 377,627

Grand Total Estimated Costs FY-68 thru FY-75

$ 5,251,497

ez a?
R i e A e e R e

The inter-subactivity funding for the Project ig
still on going., Additional programming or completion
of unprogrammed but planned Project activities will
depend on the economy of the nation and the avail-
ability of funds. Separate activity plans are written
for each sub-activity.

Benefit Cost Analvsis

Benefits and costs have been discussed im Chapter
IV, Socic-Economic Aspects. This section shows the
benefit and cost analysis used to determine the
benefit-cost ratio,

For the purpose of the economic analysis the funding
requirements are grouped into the three facets: 1)
construction, 2) operation and maintenance, and 3)
agro-development, giving only the total cost of the

Vi - &




various categories of personnel, commodities, equip-
ment and other. The U.§. dollar and local currency
costs are tabulated separately as the rate of in-
terest on dollar cost is 3%% and on local currency
it is 6%, Present Worth Value of the Project Annual
Cost. from 1970 shown in Table 12 gives the breskout
of these costs by facet and fiscal vear.

Table 13 through 16 present additional dats used in
the analysis. Further detailed funding estimates
are shown in Appendix Table 16.

The value of paddy land is based on the general
price of land that is sold in the Muong Phieng Ares,
The land value is expected to increase annually. The
figures given in the Table 13 of present worth value
of new land are forecasted estimates.

Although the 1973 yield was 2.8 ton/ha., it is thought
to be an exceptiomnal year due to favorable rains. The
yield is forecasted to average 2.5 ton/ha. and 2.2
ton/ha. for rainy and dry seasons respectively for the
duration of the proiect analytical 1ife. If the yield
can be increased to more than 2.5 ton/ha,, the ben-
efit-cost ratio will be proportionally higher,

The benefit-cost analysis is conducted in two sections;
1) consider the revenue at the official price, 2)
revenue at the market price.

Vi -5 |
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Iable 13 Fr

2

as of 1970

sent Worth Value of New land

Yanr A DA VEL ATPL Vil LVUL B PWF st 6% ?ggg 8 Equiv.

110 166,008 11,000,000 | 20,600 2,200,000 | 8,300,060 0,934 ¢ ‘SQSOlSQZQ 16,439,453

301 130,000 39,130,000 | 25,000 ??Sﬁﬁgﬁgﬂ 31,605,000 0.8396 1 2%}5359558 43,860,643

185 150,000 27,750,000 | 30,000 5,550,000 22,200,000 0.792% .| 17,584,620 79,865,489

413 160,000 66,080,000 | 30,000 12,390,000 | 53,690,000 0.7473 | 40,122,537 66,318,24

139 165,000 22,935,000 | 33,000 £, 865,000 1 18,070,000 ¢,7050 | 12,739,350 21,056.78

507 170,000 2,500,000 | 40,000 2,000,000 | 6,500,000 | 0.6651. | 4,323,150 | 7,145.70

507 180,000 9,000,000 1 40,000 2,000,000 7,000,000 ﬁ}ﬁ??& o 4,391,800 ‘?,ZﬁﬁQlf

50" 200,000 10,000,000 | 45,000 2250000 | 7,750,000 | ©,5919 | 4,587,225 | 7,582.19

216 300,000 64,800,000 § 60,000 12,960,000 | 51,840,000 0.4423 . | 22,928,832 37,898,90

« additional increase may be developed for mon-irripated diversified crops . TOTAL .| 141,514,992 | 236,626.35

Bate of Foreign Exchange is § 1.00 = K 503 until Nowv. 1971 and § 1,00 = £ 605 therealter.
A = Area undey paddy productiom raiay season AVUL = Grand value of uncleared land in kip
Increased area A LB = Land benefits im kip
. Yalue of productive land kip per hectare . PWF = Fresent worth factor
By . Grand value of productive land in kip - PRV = value

= VYalue of uncleared land kip per hectare

Prasent worth
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L 14 {(Con’t)  PADDY RIGE PRODUCTION COST I
e e e e e e - N
Year A ty AP PR Mg v "p NP BOY Bic
1a, Ton/Ha Ton K/RKg. K Fer Ha, . 1 4 K @
1} |
1976 | 1,800R 2.5 4,500 i
360D 2.2 660
2,100T - 5,160 45 232,200,000 | 45,300} 104,756,000 | 127,410,000 | 2,460 110,700,000 16,710,000 2,6%
70| 361,200,000 ! " 256,410,000 " 172,200,000 | 84.210.000 | 10.2°
1677 1,80u2 2.5 4,500 :
300D 2,2 660
2,100T - 5,160 45 232,200,000 | 49,900] 104,790,000 | 127,410,000 | 2,513 113,085,000 14,325,000 1,734
70 361,200,000 " " 256,41¢C, 0600 " 175,910,000 80,500,000 9,61t
1978 | 11,8001 2.5 4,500
306D 2.2 660 i
- i 2,100T - 5,160 45 232,200,000 49,900§ 104,790,060 | 127,410,000 | 2,565 | 115,425,000 11,985,000 1,40
i 2 70 361,200,000 ' | " ‘256;410,000 i 179,550,000 76,860,000 8,98
]
] = Rainy season cropping Pr = Price of paddy APC = Gross production cost Vrr = Value of ARR in & p
b = Dry seascn cropping )
.| T = Total annual cropping AS = Gross value of paddy Ny = Ret profit {\S<\PC) BO1 = Balance of income (¥}
A = Area in paddy production (WP=Vrr) from padiy
Y = Yield - tons/ha, PC = Production cost/hectare SRR = Gross rise requirewent
AP = Gross paddy production for seif-sufficiency BIC = Balance of income (K)
per capita.
i
i
|
1
¥
|
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tatement

Annusl Coste”

O
fmortization of Investment Costs
U.8 Dollar Cost

3,656,224, 50 yrs at 3-%%

Gross Local Cost 1,379,753

Land Benefit 236,262
Difference 1,143,491

Net Local Cost

1,143,491, 50 vrs ar 6% (0.06344)

Net Annusal Cost

Benefits at Official Price
Total Incremental Renefits at Pre
Worth Value, 6 yrs lag =

Amortized for 50 yvs,
$ 449,106 x 0,06344 =

Pregent Worth at beginning of

7th year § 206,827 x 15.374 =
Fresent Worth at bgginning of
$ 3,179,758 % 0.7050 =

18t yeayr

Amortized for 50 yrs,
$ 2,241,729 x 0.06344

Net Aonual Benefit

<

R

X

ent

449,106

2,241,729

P

.
&

o L

19,704

155,865

28,491




Total Incremental Benefits at Pres
Worth Value, 6 yrs lag m=
fmortized for 50 yrs,

$ 944,522 » 0.06344 = ‘ §
resent Worth at beginning of

B year § 420,050 x 15,374 =

Af

m‘é ?fj
Lr
S
2
T
195
=3
=
@0
£
w0

Pregent Worth at beginning of
1% vear, § 6,457,849 n 0.7050 = $ 4,552,784

Amortized for 50 vrs,
$ 4,532,784 » 0,06344 = g

Net Annual Benefit $

i
s

P
o0
0

‘Wr.
o

Benefit-Cost Rario

Annual Benefit
Annual Cost
Ratio

b Lok Lo

%, o . . : R
Fresent Worth Value Calculated to 1970
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oduction and Marxeting

fnd

Y Y

Agide from the steps outlined above the W.G must
assist the farmers by permitting and insuring the
free flow of produce to the Sayaboury and Luang
Prabang markets, any surpluses produced in the
Project. And if necessary, land sssistance in the
marketing by acting as a middleman for the farmers,
i.e, purchasing the finisghed product (milled rice)
at the prevailing market price for unrestricted
movement to the market areas,

Credii

Promote the existing Lao Savings and Loan Cooperative
(LSLC) organized in 1973, and which providegs loans

to farmers for production needs, and to mobilize
savingg. The LSLC Branch in Nam Tan plays the dual
role of a miniature bank and a production credit
association,

When the branch office was first opened it was
degigned to serve the 525 families living in the

10 villages served by the left bank irrigation
canal. During the year 1973 almost 300 farmers
joined as members of LSLC and 138 loans amount ing
to 11,318,000 kip were made to assist farmers to
increase production. 4 breakdown of the loans shows
that they were made for the following purpose. For
purchase of buffalo 89, swine 24, ducks 6, broilers
4, f£ish 3, corn 2, peanuts 1, weaving 1, tractor
rentals 7, and buffalo rental 2.

The members raised more than 2 millien kip of their
own capital through share purchases and voluntary
savings. The branch is now in the process of expand-
ing it's service to include the 398 families living
in the six villages served by the right bank irriga-
tion canal, and thus bringing into it's orbit of
service 923 families living and being served by

the Project.






