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PREFACE

In response to the request of thé Governmenf of the Kingdom of
Thailand, the Japanese Government decided to conduct a Feasibility
Study on the Lower Northeast Medium Scale Irrigation Package Prbject
and entrusted the study to the Japan International Co’op.eration
A.gency (JICA). The JICA sent to Thailand a survey team headed
b.y Mr. Shoichiro Higuchi from February 1983 to March 1984,

The {eam exchanged views on the Project with the officials
concerned. of the Government of Thailand and conducted a {ield
survey. After the team returned to Japan, further studies were

made and the present report has been prepared.

I bope that this report will serve for the development bf the
Project and contribute to the promotion of frie_ndly rvelations

between our two countries,

I wish to express my. deep appreciation to the officials
concerned of the Government of the Kingdom of Thailand for their

close cooperation extended to the team.

July, 1984

Keisuke Arita
President
Japan International Cooperation Agency
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S_U MMAR_Y
1. Introduction

The Project Area, comprising three sﬁbhproject .areas of Lam
Plai Mat, Nong Lum Puk and Huai Phlu, 7is located in the Lower
' Norfheast- Region of Thaﬂand which has long been the p'roblem area
with a backward economy, low per capita income, limited water
resources and other constraints such as poor soils, unfavorable

- weather, etc.

.. The Fifth National Economic and Social Development Plan
{1982-1986) explainé that the defelépment of the Lower Northeast
region is intended primarily to provide the more efficient
utilization and rehabilitation of land, water and forestry resources
in order’ to: increase agricultﬂral' output and alleviate poverty
pi*obiéms along the border area. The Projécf Area'exte'nds_ parallel
to the Highwéy No.24 along the border with the Democratic Republic
of Kampuchesz and is nominated as one of the urgent development

areas in the Fifth Plar.

.The P'rojé.ct service areas. are presently p]ague'd with the
fluctuations in wet season paddy yields as a result of insufficient
supplemeniary irrigation during drouéht period and no opportunity to
cultivate’ any crops during thé dry _seésoh. Furthermoré, t.he water
is insufficient in meeting the _-rhinimﬁzh requirement of domestic
supply - for people and aniiﬁals, subsistence agriculture and related

activities.

Under these circumstances, the Thai government has made a great
effort in the water resources _de_velopment “in ‘the 5851P, land the
projects implemented by the SSIP reaches 129 in number in these two
basins. 1t would be, however, rather imi)ossible to alleviate the
poverty of the majority of the farmers by the SSIP which is

© characterized by the limited scale and budget. Implerﬁentation of



the medium scale irfigation projects would be an urgent prerequisite

to solving the poverty problem,

In order to promote the development of the medium scale
project for the water resources and irrigated agriculture in the
Lower Northeast Region, RID has selected the Liam Plai Mat and Lam

Chi Noi basins as the Project Area at the first stage.

Nineteen Border Dist'ricts in the Lower Northeast

.. Nineteen Border DBistrices

{Amphoc)

UDON. THANI

NAKHON RATCHASIMA

Chok -Chai

Neng Lum Puk luai 'hily

~_Sub-Projiect _ Suh-Project

i Lam Plai Mat
Suh=Project



The government of Thailand requested the government of Japan to
extend technical aid for the formulation of the development plan in
this Project Area, In 1'espohse to the request of the povernment of
Thailand, the 'govei‘n.nient ‘of Japan decided to undertake the
Feasibility "Study on the Lower Northeast Medium Scale 'Irrigiation
Package Prdject"'(h(_areinafter referred to as "the Study"), within the
general framework of technical cooperat'ion bet.ween Thailand and
Japan which was set forth in the Agreement of Technical Cooperation,
signed on 5 November 1981 between the two governments., The Japan
International Coopération Agency (JICA), the official égen_cy
responsible for the implementation of ‘technical éooperaﬁon pfograms
of the government of Japan, commenced the Study in close coopéz‘ation
.with Royal irrigation Department, Ministry of Agriculture and

Cooperatives, and other authorities concerned,

The.Overall Basin Study (Study A) was made at first fr_‘om_
February to June 1983 in order to grasp the present conditions of
water reso_u'ri:es, agriculture and socio-economy in the Study basin
_area and to select the first priority sub-projects for which the
Feasibility Study (Study B) was carried out. As a result of the
Overall Basin Study, three sub-projects of Lam Plai Mat, Nong Lum
Puk and Huai Phlu were selected as the first priority package

project.

This Feasibility Repbrt has been prepared for the package
project consisting of three sub-projects based on the result of
field works from September to December 1983 and the home office work

from January to March 1984,

In addition, the recommendation on "Criteria and Guideline for
Pirepa.ring the Feasibility Study on Small-Medium Irrigation Project,
in the Northeast Region’ has been prepared from the result of
Feasibility Study (Study B). This recommendation is submitted in

separate voluine.
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2. Objectives of the Project

The medium scale irrigation project in the Lower Nort_heast
Region has a particulér purpose to alleviate the poverly and the
income disparity of the farmers and to .:tabﬂl?e the rural area from
socio-economic viewpoint. - The ob]ectlves of the Pro;ect therefore,

consists of the following items_.

(1) To develop the Hmited water resources by constructing the
‘storage rese'r'vdir and to supply the adeciuate water through
the irrigation sysfem for a large number of {armers
engaged in the cultivation of wet season ramfed paddy in

the Py O}GC‘t Avea.

(2) To increase the - agricultural productivity and farmer's
income by introducing the stabilized irrigation water

supply and the modernized agricultural technology.

(3) To introduce also the field crops te a limited extent in
the dry season for faymer's self-consumption and marketing

near the Project Area.

(4) To achieve the water-based integrat'e_d muban development

through domestic water supply and fish breeding.



3. The Project Area

3.1. Topography and River Basin

The Project. Area is located on the southern part of _'Khorat
Plateau. _T.he altitude of the Plateau rangeé from 150 to 250 meters
above mean sea level and the Project Area is bounded on the south bjr
‘cuesta ridges of the San Kamphaeng Range, with elevation from EL 300
m to EL 800 m.

Two river systems are developed in the Project Afca_. One is
the Lam Plai Mat running out of Mt. Khao Rai (EL 849 m) in the San
Kampheang Range. The other is the Lam Chi Noi river originating in

the cuesta ridges of the same range on the border of Kampu.chea.

Lam Plai Mat and Nong Lum Puk sub-project areas are located in
the Upper Lam Plai Mat basin while Huai Phlu sub-project area is
located in the Upper Lam Chi Noi.

3.2. Water Resources

The annual average rainfall is as scarce as 1,065 mm in the Lam
Plai Mat basin and 1,312 mm in the Lam Chi Noi basin, and the
rainfall of about 900 mm is concentrated in the wet s@ason of M.ay to
October. The rainfall has a: big seasonal and annual fluctuation
which brings about a water shortage prob'lem' for the cultivation of
wet season rainfed paddy, especially for the nursery plantation

season of paddy.

Since the rainfall between April and July is mostly absorbed
into the ground of the drainage area which consists of .sandy
pervious soils and completely dried up during dry season from
November to Maréh, .the river runoff is very scarce at the beginning
of wet season from April to July and appears from August and October

after saturating the ground by rainfall, Therefore, the river



runoff is also rather difficult to use for the irrigation purpose

without being controlled by storage reservoir.

The -summary of the river runoff at the damsite of three

sub-projecis is as follows:

Lam Plai Mat Nong Lum Puk Huai Phlu

Drainage Area {sq. km) . 485 25 21

Ave. Annual Runoff (MCM) 77.4 4.4 4.6
Runoff Coefficient (%) 15.0 16.4 16.7
Annual Runoff in Dry Year (MCM) 38.7 0.2 1.7
Annual Runoff in Wet Year (MCM) 205.8 o 12.6 7.9

3.3. Sub-Project Area
(1) Lam Plai Mat Sub-Project

Lam Plai Mat Sub-Project area is located in the Lam Plai Mat

basin belonging to changwat Nakhon Ratchasima and Buriram..

The Lam Plai Mat damsite is proposed at a confluence of two
rivers of the Lam Plai Mat and the Huai Sai Kbng in the Upper Lam
Plai Mat basin. The site has. a drainage area of 485 sq.km with
gént__le topography and dense forest, . and there will be mno land
acqli'iéitién and c‘ofhpensa_tibn problems involved in’ the reservoir

area.

The -p'ropésed irrigrat'mn service area extends along the -both
banks of the Lam Plai Mat forming a étrip' of about 60 km long nad 1
to 2 km wide. :"I'he_ service area belongs to _chang\x?at Nakhon
Ra’tcha_s_i_ma and Burirém.'i'nclud.iri.g '8 tambon and 60 muban in three

amphoe of Soeng S_ang_,_Pa" Kham and Nang Rong.



The farin households of 7,030 are presently .engaged in the
cultivaﬁon of wet season paddy throﬁghout the service area under
the rainfed condition with introduction of a little streamflow. ~No
crops are planted in the dry season., The farmers living in the
service area always suffer from water shortage for irrigation in

paddy field and domestic needs,
(2) Nong Lum Puk Sub-Project

“Nong Lum Puk Sub-Project area covers a central part of amphoe
Soeng Sang of changwat Nakhon Ratchasima being located in the Upper
Lam Plai Mat basin. '

The damsite is piacéd at the Huai Nong Lum .P_ulk,' a tributary of
the Lam Plai Mat. The site has a drainage avea of 25 sq.km with a
very flat topogr'aphy and thin f.orest.. There are paddy cultivation
fields.of_ about 20 ha in the proposed reservoir area and cassava

fields around damsite.

The proposed irrigation service area extends immediate
~ downstream of the damsite and belongs to amphbe Soeng Sang including

two tambon and four muban.

The farm households of 690 are cultivating the wet season paddy
and cassava in the Project service area and z_ire comparatively better
dff as. co_mpared with those in ‘major part of the Lam: Plai Mat
sub-project service area, because they have an opportunity to

cultivate cassava in a large hilly area around the reservoir site.
(3} Huai Phlu Sub-Project

The Huai Phlu Sub-Project area is located closely to amphoe Ban

Kruat in the Huai Seo sub-basgin of the Lam Chi Noi basin.



The dams_ite is proposed at the Huai Phlu empt*}ihg itself into
the Huai Seo near the Kampuchea border. The damsite has a drainage
area of 21 sq.km with gentle topography and thin forest. There is

no paddy field in the reservoir area but some cassava cultivation is

practiced.

The irvigation service area extends along the both banks of
the river immediateiy downstream the damsite. The service area is
also under cultivation with the wet season paddy, although the
problem of water shortage exists. The service area includes two
tambon and nine muban in amphoe Bank Kruat, changwat Buriram.

The farm households of 810 are engaged in the agriculture,

3.4, Agriculture and Socic-Economic Conditions

(1) Land Use and Agricuiture

"The arable land in each sub-project area has been considerably
increased from. 1977 to 1982 as follows, because many farmers
overpopulated in the other regions of the Northeast Thailand have

migranted into the Project area to seek water and cultivation land.

"Lam Plai Mat Nong Lum Puk - Huai Phlu
1977 1982 Ratio 1977 1982 Ratio 1977 1982 Ratio
(Ha) (Ha) (Ha) (Ha) (Ha): & (Ha) (Ha) (Ha) (Ha)

Paddy Field 8,523 12,000 1.4 565 690 1.2 267 996 3.7
Upland Crops 6,657 12,920 1.9 1,092 1,714 1.6 658 2,685 4.1
Others 1,757 3,4202,0 196 69 . 0.4 16 127 7.9

Tota] 16,937 28,346 1,7 1,853 2,473 1.3 941 3,808 4.1

'I

"The arable area was located originally along the main river
course but is presently expanded along the small stréams and in the
hilly forest - area. The migrant farmer.s have engaged in the
cultivation oi wet -season paddf under the rainfed condition at the
area along small streams and in the cassava plantation in the hilly

forest area,.
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Thé average farm size per househo]d is about 1.4 to 2.4 ha for
paddy field and 2.7 to 3.4 ha for ﬁpland field, However, the
harvested area of paddy field is only 60 to 70 percent against the
total arable paddy area due to water shortage and its'prbductivity is
also as low as 1.2 to 1.3 ton per ha. There is no cultivation of
upland crops such as .vegetable and industrial crop in the dry season

due to no rainfall and no available stream runoff.

The only cassava p]antation.is prevailing in the project area as

the upland crops.
(2) Population and Households

The population and householas at present in the Project Area is

summarized as follows:

_ -.Total . Persons Farm
Sub-Project Area  Households Population Per Household Households

Lam Plai Mat 8,730 49,390 5.6 7,630

Nong Tam Puk- 770 4,260 5.5 _ 690

Huai Phlu 960 5,390 5.6 810 .
Total - - 10,460 59,040 ' 5.6 9,130

The population growth rate in the Project Area between 1970
and 1980 is remarkably high as 6.0 to 7.0 percent compared with
that of 2.9 percent in the Northeast and whole Thailand,

{3) Income Gréwt_h and Distribution

Special effort has been made to clarify the income level and its
distribution of the farm households in the Project area based on the
farm household sample survey conducted during the field survey of the
Feasibility Study. This income distribution has been grouped into
four classes, viz, (1)} Poor (2) Marginal, (3) Better-off, (4) Wealthy

in accordance with the criteria employed in the NESDB.



As shown in the following table;, the present farm income
(198?/1983 price Ievel) of the Project Area is very low -and many
farmers ave poor as compared with the avelage income farmers of

the _Northeast Thaijland,

Income Class Poor _ Marginal Better-Off Wealthy

Per Capita B3,500  1$3,500-4,670 B4,670-7,000 B7,000 Overall
1. Northeast Thailand
Average:
Income (B) 2,580 4,200 6,970 16,550 4,630
Distribution (%) 43.3 27.1 22.3 7.3 100

2. Sample Fann in the Project Area
a. Lam Plai Mat Sub-Project:

Income (B) 2,140 4,050 5,870 13,200 3,580
Distribution (%) 63 _ 15 15 7 100

b. .Nong Lum Puk Sub-Project:

Income  (B) . 2,250 4,290 - 5,400 16,520 8,320
Distribution (%) 31 | 14 16 39 100

Ch iHuai. Phiu Sub-Project: '

Income (B) 2,060 4,170 5,740 12,210 4,450
Distribution (3 56 10 20 14100

The falmer & income in the Nong Lum Puk is h1gher than that of
the Northeast Thalland because the farmers in this PrOJect Area has

an opportunity to cultivate cassava in the hilly area.
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4, Project Formulation

(1) Water Résources Development

Since the water resources such as rainfall and river runoff in
the Project _aréa are considerably scarce and have a hrge =se_as.c'm.al'
and annual fluctuation as compared wit_h those of other regions in
Thailand, the water resources development in the'Pfoject Area is
planned to provide the reservoir to store rich runoff in the wet
season or wet year and to use it:together with the rainfall for the

irrigated agriculture.

The water resources development in this Project alsb purposes
to allocate equally the developed water to a large number of farmers
in ‘the Project Area, because the water resources are not always
sufficient to respond to the water demand of all farmers in ‘the

Project Area,

The optimum Yeservoir c.apacity. has been studied based on the
"possible extent of service area by available developed water and
construction - cost of the Project facilities, and the following

effective capacity is propose'd for three sub-projects,

Sub-Project - _ Lam Plai Mat Nong Lum Puk Huaj Phlu
i)  Annual Mean Runoff (MCM) 7.4 4,37 - 4.6)
ii) Effective Reserwvoir '
Capacity (MCM) ' 90.0 4.0 6.0
iii) Irrigation Service Area (ha) 9,100 300 700

In the Lam Plai Mat. Proj.e.ct, the Lam .Plai Mat reservoir water
is used together with the run of the river flow in the drainage area
of 465 sq.km. between the Lam Plai Mat damsite and the Pa Kham

Weir site. Therefore, the effective reservoir capacity of the Lam

- 11 -



Plai Mat is planned with a slightly large capacity ‘as’ compared with
the annual runoff in order to use effectively the run’ of the river

flow at the Pa Kham Weir site.

In the Huai Phlu Project, the rainfall in the Project Area is
larger than that of the Lam Plai Mat Project A__rea. The effective
reservoir capacity is planned also slightly larger than the annual "
runoff amount in order to use rainfall effect‘i.vely togethér with the

reservolr water for the irrigation.

This effective reservoir capacity is determined on the basis of
several reservoir operation results with the combination of different

reservoir capacity and irrigation area.

A diversion weir is pfopdSed for the Lam Plai Mat Sub-Project in
order to use the runwof;river flow at the drainage area bct\\}eeh the
dam ‘and diversion weir in addition io the reservoir water of the Lam
Plai Mat dam, taking into consideration the full utilization of the

river watér in the Project area.
(2) Irrigated Agriculture Plan

‘Since the Project aims to supply the developed water to
stabilize - the irfigéted agriculture in the Project Area and to
alleviafe the povei‘ty of farmers by increasing thé agriculture
pfoductivi_ty, the irrigated agricﬁlture plan is made so as to supply
the su'ppleméntal irrigation water. mainl*y for the wet season rainfed

paddy fields to the largest possible extent in the Projéect Area.

The - following concepts are introduced in the irrigated

agriculture plan:

- The existing paddy fields are selected as the proposed

service area,
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The cropping intensity in the Project is planned as 100
percent for the wet season paddy and approximately 10

‘percent for field crops in the dry season.

The additional scadling_ plots are provided for the wet
season paddy field outside the service unit, because the
paddy planting -under the rainfed area always awaits the
rainfall, which implies that the farmers often fail to

obtain the good seedling when transporting takes place.

The rotation irrigation system is considered for the zones
or the groups of service units in case the water shortage

in the reservoir takes place in the dry years,

The irrigation area is sclected from Ithe immediate upstream
area of the damsite to the downsiream area taking into
cénSidérat_ion the social and political stabilization of the
.up’strearﬁ area near .the b:order of Democratic Rel:.).ubiic of
Kampucheé, the minimization of cénstrucﬁon cost for
irrigation canal sy‘sterﬁ and the smooth and easy water

management in the service area,

On-farm works for the wet season paddy only are developed
in more extensive mode. In view of the problems |
encountered by the water users' group,.it is proposed to
reduce the size of terminal service units to 20 to 30 ha
which would contribute to better cooperation and effective
management by fa.rmers themselves. It is expected that the
local people regard the facilities as their own property,
if the farmers ﬁvould be able to const.ruct them by
themselves. In this case, strong technical assistance and
proper financial cooperation should be extended by the

government agencies concerned,

- 13 -



Cultivation of field crops during the dry season would
motivate the villagers to make much more effort to increase
their production of cash crops. Review of the present

social dynamics in muban as well as of the labor problem

shows that female workers of about half the farm househc_)lds

such as "Rice Main" and "Rice + Upland Crops" households
would .'participa.te- in the cultivation of - groundnuts,
mungbeans, tématoes, baby corn, shailo_t and chili in the
land - of one to two rai per househo’ld. Collective
cultivation of the field crops in each muban would be
possibly made based - upon the special = land-lease
arra_ngement. For this, the muban coopérative sefvice unit

is worked out so that water bucket irrigation is practiséd.

(3) Proposed Cropping Pattern

For wet season paddy, the non-photosensitive arid_photosénsitive

type is introduced with the area ratio of 50 percent each taking into

consideration the farmer's consumption in the Lower Northeast

Thailand and the market in Bangkok.

Proposed Cropping Pattern

H ’ [ : B .
May Jun. | Jul Aug. | Sep. | Qcr, 1 Nov. | Dec. Jan. Feb. { Mar. | Apr.

! May
: N T . H .
insitde OF the lingation Sernce Afea Maese[y Period ncludiog l!nd preparalion of nacsery

Wel Season Scheduted Sub-

System or_Service Unit

- Ries, Improved
{Non-phowosensitsve

for Upper Land

- Rice. Improven
{Photo-sensitive)
for Lower Land

Aia

-

A3l g 50
} Puy Sa310n|F g Ciop{

—

MNote:

baby corn, shallor, chid ete.

AFEA

sefvice area

1/ MNurseries at Muban Cooperative Service Uit

2/ Including groundnud, munghean, 10mato,

U Area of ‘On-rngagen’ unded the proposed
rolational ircsgation of the yrigagen service

4/ Area of "Olf-itngston’ uries the above said

Wet Sa3500 Mon-Scheguied . |
Su:Svstem ar Service Unit &

Ourside the |erigation Service 4
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For dry season crops, six crops such as groundnuts, mungbeans,
tomatoes, baby corn, shallot and chili are selected taking into
consideration the farmer's consumption and local market. Tomatoes

would be sent to the existing Nang Rong tomato processing factory.
(4) Water-Based Integrated Muban Development Plan

With particular emphasis upon the basic human needs (or basic
minimum needs) of the poor farmers in the irrigation service area,
the muban-based integrated development is envisioned to utilize a
fraction of the available reservoir water and promote a strong
cooperation of the muban people f.or successful implementation of the

Project.

A muban pond as a strong core of the villagers' cooperation is
a ‘possible magnification of the night storage reservoir to be
required for collective cultivation of dry season field crops and is
used for the muban péopleé‘ fishery and domestic water supply

through shallow wells.

In addition, the collective nurseries for the wet season rai_nfed
paddy outside the proposed irrigation service area within the muban
concei_"ned are introduced for contributing to stabilization of the

rainfed paddy and growth of income.

The model of the Water-Based Integrated Muban Development is

shown in the following Figure.
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Model of the Water-Based Integrated Muban Development
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5, The Proposed Project Facilities

The proposed Project facilities consist of th'e‘major works of
storage dam, diversion weir and canal System te be constructed by RID
and the terminal works of the on-farm and muban communal facilities
to be provided by the farmer's association through proper
organization established under the technical and financial assistance

of the government agencies concerned.
(1) Storage Dam

‘The storage dam is planned with the earthfill type based on the
conditions of the damsite such as topography, enginéering geology,

available construction material, etc.

The Lam Plai Mat dam is designed with the zone type carthfill
due to a large dam scale but the Nong Lum Puk and the Huai Phlu dams
are designed with the homogeneous type earthfill due to a low height

of dam.

" The outline of three dams are summarized in the following table

and its prelimihary design is shown in Drawings 1 to 6.
(2) Pa Kham Diversion Weir

The Pa Kham diversion weir is provided at the middle par'ts of
the bam Plai Mat in the Project area and planned: with concrete ogee
solid gravity type in order to supply irrigati_on water to the

downstream service area of 7,150 ha in the Lam Plai Mat sub-project.

The outline of the diversion weir and its preliminary design is

shown in the following Table and Drawing 7.
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(3) Canal System

~ Since the service area lies on a flat topography with strip
‘shape along the river course in three sub-projects, the alignment of
irrigation main canal is placed along the both banks of the river

course.

The canal alignment Is selected based on " the following

considerations:

- To place canal alignment so as to be designed by gravity

flows.

- To place the canal alignment nearby the muban to introduce
the”irrigation water into the muban ponds in order to
establish the water based muban development consisting of

the domestic water and village fishery development.

- To extend the lateral canal alignment to cover the terminal
service area of 20 to 30 ha for the purpose of easy
construction of the on-farm development works and simple

water management by farmer's association.

The following concept is adopted for the preliminary design of
irrigation canal in accordance with the service area conditions and

the criteria prevailing in RID.

Lo Irrigation canal with a bottom width of more than 0.5 m is
designed with concrete lining taking into consideration
that the soil in service area consists of pervious sandy

materials.,

- Peak diversion requirement of canal is 1.3 liter/sec/ha

based on the water operation study in the Project Area.
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The outline of the canal system and its preliminary design is

shown in the following Table and Drawings 8 to 10,
Outline of the Canal System

(1) Lam Plai Mat Sub-~Project

_ Sub-Svstems

. : Sya Ta  Soeng ~ Pa . Thai

Description Unit Khian = Sang Kham  Charoen. Total
Intake Point Dam Dam Weir Weir
Service Area ' ha 9490 1,010 2,000 5,150 9,100
Discharge Capacdty cu.mfs 1.22 1.3t 2.60 6.69 11.82
Length of Main Canal km 25.8 12.3 10.4 26.4 94,9
No. of Lateral Canals 9 ’ 7 19 32 67
Length of Lateral Canal ki 9,6 17 .4 20.9 72.3 120.2
Length of Drainage Canal km 5.9 5.3 5.9 27.4 44,5

(11) Nong Lum Puk and Huai Phlu Sub-Projects

Description Unit Nong Lum Puk Huai Phlu
Intake Point ) Dam © Dam
Service Area ha 300 700
Discharge Gapacity cu.mfs .39 0.931
Length of Main Canal km 10.2 19.8
No. of Lateral Canals : 3 £0
Length of Lateral Canal kem 2.3 8.
Length of Drainage Channel km - 0.7

(4) On-Farm Work .and Muban Communal Facilities

The on~farm work work consists of. simple earthworks for the
farm ditches and roads in fields of 20 to 30 ha, and could be easily

constructed with the manpower from the farmer's association.

The  farm pond, fish pond,  well for domestic water supply,
etc, will he cqnstfuc’:te'd as the muban communal ficilities together

* with the on-farm work by the farmer's association.

The muban cooperative 15;)11(15 for the water based integrated
muban - development aj_re.. constructed nearby muban, The ‘water
surface area of pbnd will be 0.8, 1.6 and 2.4 ha and its depth is
appr'oxima'\'tély 1.5 to 2.0 m. '



The preliminary design of muban cooperative pond is shown in

Drawing 11.

Outline of the On-farm Work and Muban Communal
Facilities ’

Irrigatiou Sevvice

- Muban Collec-
Ordinary Cooperative tive Seed-
Service Unit Service Unit ling Unit Muban Pond
No. Ave.Size No., Ave.Size No. Ave.Size No. Ave.Size
(ha) ] {ha) (ha) “(ha)

Lam Plai. Mat . 336 27 55 14.5 63 2.4 31 1.4

Sub-Project : )

- Sta Ta Khian 37 25 8 11.3 bl 2.9 5 1.1
Soeng Sang 39 26 6 13.3 8 5.5 5 1.2
Pa Kham i 76 26 13 16.9 13 .9 6 1.9
Thai Charoen 184 28 28 14.6 31 2.1 15 1.5

Mong Lum Puk 15 20 4 © 7.5 4 2.3 2 2.4

Sub-Project

Huai Phlu 37 19 7 5.7 9 0.3 ? 0.9

Sub-Projeck
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6. Cost Estimate

The construction cost of the major works for dam, weir and canal

system is estimated on the basis of an international tendering,

_ The terminal facilities such as on-farm and muban communal
facilities will be constructed by water users group ‘under the

technical and financial assistance hy the agencies concerned.

Miscellaneous costs inc.luding those of O & M equipmerlf,
right~of-way, survey and investigation, administration and consulting
services are estirﬁatéd .on the basis of the prevailing procedures and
rates. Physical contingencies of 10 percent are added to the base

cost.

" The estimated project cost consisting of the base cost and
physical contingencies is shown in the following page and

summarized as follows:

(Unit: 10° B)

| - Physical  ~  Cost Per
‘Sub-Project Base Cost Contingency Total Hectare

1) La Plai Mat(9,100 ha) 698,723 69,873 768,596  84.5

2) Nong Lum Puk(300 ha) 38,968 3,897 42,865 142.9
3) Huai Phlu(700 ha) 74,949 7,495 82,444 117.8
4) Total (10,100 ha) 812,640 81,265 893,905 - 97.2

- 22 -



Project Cost

Foreign
“Currency
(1) Lam Plai Mat Sub-Project (9.100 ha)
1. Civil Works- : :
- Dam 184,011
- Canal Systems : 97,433
- On-PFarm and Communal Facilities 14,470
2. Miscellaneous : -82,914
Base Cost (1 + 2} 378,828
Physical Contigencies _ ) o 37,883
_Sub-Total ' 416,711
_ (54.2%)
Price Contigencies : 191,263
Totél 607,974
(52.2%)
(2). Nong lum Puk Sub-Project (300 ha)
1. Civil Works ’ '
= Dam . 15,364
- Canal Systems 2,718
- On-Farm and Communal Facilities 856
2. Miscellaneous : 2,870
Base Cost (1 + 2 ) ' 21,808
Physical Centigencies 2,181
Sub-Total 23,989
{66.0%)
Price Contigencies - : 9,471
Total 33,460
: o (54.3%)
(3} Hnai Phlu Sub-Project (700. ha)
1. Civil Works -
- Dam ) 25,411
- Canal Systems 5,778
- On-Farm and Communal Facilities _ 2,333
Z. Miscelluncous 6,536
Base Cost (1 + 2 ) 40,058
Physical Contigencies . 4,006
Sub-Total 44,064
) (53.4%)
Price Contigencies 21,588
Total 65,652
- {(51.2%)
{4} Overall
1. Civil Works
© - Dam - 224,786
- Canal Systems . 105 929
- On-Ffarm and Communal Facilities 17659
2. Miscel lanecous 92 320
Base Cost { 1+ 2] 440,694
Physical Contingericies 44 .070
Sub-Total 484,764
(54.2%)
Price Contigencies : 222,322
Total - 707,086
’ : {52.2%)

- 2% .

Local

Currency

109,026
148,043
16, 330
46,496
319,895
31,990
351,885

(15.8%)
204,540

556,425
(17.8%)

9,269
5,227
854
1,810
17,160
1,716

18,876
(44 . 0%)

9,246

28,122
(45.7%)

17,742
11,358
2,227
3,564
34,891
3,439
38,380
(46.6%)
24,092

62,472
(48.8%)

136,037
164,628
19,411
51,870
371,946

. 37,195

409,141

45.8%)

237,878

647,019
(47.8%)

(Unit: 103B)

__Total

293,037
245,476
30, 860
129,410
698,723
69,873

768,596
(100.0%)

395,803

1,164,390
(100.0%)

24,633
7,945

1,710 (

4,680
38,968
3,897

42,865
(100.0%)

18,717
61,582
(100.5%)

43,153
17,136
4,560
10,100
74,949
7,495

82,444
(100.0%)

45,680
128,124

360,823
270,557

37,070
144,190
812,640

81,265
893,505

460,200

{ 38.

( 31.
( 4.
( 16,
{ 90,
(9
(100

{ 51.
{151.

( le.

{ 90,

{ o.
{100,

[ 51.

1,354,105 (151,

(100.0%)

1
9)
1)
8)
9)

1)

0)

5)
5}

57.5)
.0}

4)
2

1)

0}

7
7)

4]
.1)

1}

1)
0)

5)



The cost ber unit area of the Lam Plai Mat sub-project is
#84,500 per ha (about BM,OOO/Rai).and seems to be reasonable for the
investment of the project implementation., However, the costs of unit
area for two sub-projects of Nong Lum Puk and Huai Phlu are %142,900
per ha (HZ3,800/R3‘1) and_Blll'?_,SOO per ha _(1319,60011{_211); which becomes
rather high investment éost_ for the project implementation, because
~ the dam cost of two sub—projccts is increased due to the long dam
crest length of 1,156 m in the Nong Lum Puk dam and the pervious dam

foundation in the Huai Phlu dam.

Price escalation rates applied for estimating Price Contingencies

are as follows:

1983 1984 1985 1986 -

(%) (%) (%) (%)
Domestic 12 10 9 3
Foreign 7.5 7.5 7.5 6.0
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7. Project Implementation Program

(1) Organization and Management

The major facilities such as dam and irrigation system will be
implemented by RID,_ancl‘ the on-farm work and the muban communal
facilities will be implemented by the farmer's association newly

established in the Project Area.

In order to succeed the implementation as well as the opél‘étidn
and maintenance of the Project, RID. and other agencies concerned

should coordinate each other, and help the farmer's association,

It is assumed that eight gove’rnr:nent .ag'cncies centering RID would
be responéible for implementing the Project in the works of design,
cohstructién'énd O/M together with proper assistance to the villages
'in technical, organizational, promotive and finéncial tefms. Such

agencies would be as follows:

- Ministry of Agriculture and Agricultufél Cooperative
Royal Irrigation Department (RID) |
Departmént of Agricultural Extension (DOAE)
Department of Fisheries (DOF) .
Department of Livestock Development (DOLI})
Department of Cooperatives Promotion (DOCP)

- Ministry of Interior o
Department of Local Administration (DOLA)
Community Development Department (CDD)

Office of Accelerated Rural Development (ARD)

- Bank for Agriculture and Agricultural Cooperatives (BAAC)

- 25 -



Implementation Schedule for the Project

vo53 | 1mga | 1oas | t0es | tee7 | 1wem | 1989 | 1300 | 1gy
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U - ) - + + t + + +-
A Construction Schedule
1,_Fessibility Study DS - S E— P JUVI U
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- Constructioh Loan : ' \: SR Ve o SRR DR ISY

3. Censteuction for Msjor Works

— Pieparation

—_Consultant Recruiirnent
-- Detaited Deslgn -
- Preject Adminisiratlan

— FEPIPRRY | T g e e —
— Right-of-Way 3 I R o T T v
;‘;‘T‘l‘?f_?}_’_’ Comlruction i ) e —1 —— o=y —p - —] - ——r
- Cotstuuction ) — Lo Plal Mat Subs Project Yy ) L eemaemen . ——
T - -- Nong Lum Puk Sub-Froject N . . . iy A D

—_Huai Phiu Sub Project - . P RN DU RO i — 4 e
- Maintenance by Contractor L . =t . L
4. Tomstruzetion hy Farmers Association
— Detailed Design | [N ISP 1 -
- OndarmWork _ — {.am Plai Mat Sub-P1ofect R N o e —— S—— I
— Nong Lum Puk Sub Project T " ) - . o (DU SR
—. Hual Phty Sub-Profect . USRS BN, I, : — T e
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8. Action Program by Executing Agencies Concerned
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— Technical Assistance in Construction and O & M of the Irngaﬂon SewieeUnits N F o ro T o
— Technical Assistance to the Water Users Assoclation in O & M of the -
RID-constructed Major Works iNong Lumn P!Jk_a_r|£'_l_!ual Phw SubProfectt oo ] ere———t i)
2. Department of Agm:llllma! Extension (DUAE) MIAR
— Extension Sewvices to Farmers [n Agricultural Prodiection Technigue and etc. | [ SR RN R p——ry .
2, Bepartment of Fishnifes (DGF) MOAC
— Supplying Fish Fry 1o the Muban Por Pond and" ﬂchunslrucled Resnmuu NN SN RN N ’__:_ IR BN A - - e
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4. Qepartment of lwestuck Development {DD1.D}, MDAC
- Exlenslun Senvices for Livestock Deueloprnent through Walul Usa Iroimn . . .
the MubanPand -~ 0 L U '. T ___;_’___ IO iy - - —
[ Depanmenlcrl Cooperatives Prnmnhun (DDCP) MOAC
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6. Department of Local Administration [DOLAL MOI .

., Quctal Coordination of Development for the Project

= Coordinalicn of the Vnr‘mus'Ag'nnnl'es al 'l'he__l:p}?;fwl__evel

= Specia! Conrclination of Water based ntegated Moban Uevafopment
7 Tonumurity Development Department {COD), MGT -

— Astistance to the Viliagess quanizing Themselves for Self-help. Seif rhiance and .
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Fachitles 3nd Subsequent O & M.

S P 4 B ' M

8 ﬂlflce of Accelerated fliral Dw::lopmam {AR D) M{il : ’ T

s = Techmcel Asslslance to Tambun ur Muban Dcvelopment Cummnuee with ﬂespecl :

to Plsnning Cons!ruclmn anif O & M of Viltlage Communal Facilities

N = - - — — - —_— "
-8, Bank far Agrieulture and Agriculivsal Cooperative -

— Provislon of Institutione! Credits In the Farm {BAAC) of Production Laans for 0"
.ﬁg.rlwllural. Purpetes and of Invesiment Loans ko On-facm Development aﬁd ’ : ;
Agricultiral Assets. - o - . - e




(2) Project Construction

The Project would be constructed over a period of seven years,
taking one and half year for implementation arrahgerhent including the
loan procedures to the international financing agency, one and half’
year for the detail design of the Project facilities, a half year for

international tendering and three years for constructlon.

The Lam Plai Mat and Huai Phlu sub-projécts would be completed
in the middle of 1990, while the Nong Lum Puk sub-project at the end
of 1988, assuming that Huai Phlu sub-project will be commenced after
the completion of Nong Lum Puk sub-project due to their project

scale.

'R'ID will be fully 1'esponsible for design and construction of
major works including dam, weir, canal Sy;.stem up to outlet of the
service units and dr'a_inage channels for the three sﬁb—projects. RID
will” .p'rox.ride a project .(.:'on:st:ruction office at the Lam Plai Mat
damsite under the Region VI, RID will also be responsible for
technical assistance for the design and construction of ihe-on—farnl

works which should be carried out by the farmer's association,

ARD will be responsible for technical and financial assistance
for the de51gn and construction of the muban communa] facﬂltles

which should be also made by the farmer's association.

The great emphasis should be placed upon the farmer's
participation in initiating the Project in 'contributing labour for
construction and in cost sharing. '
(3) Operation and Maintenance of the Project

RID will be responsible for future O & M of the major works in

the Lam Plai Mat sub-project under the present procedures and

arrangement, O & M for major work in other two small-medium
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sﬁb~projects of Nong Lum Puk and Huai Phlu that are on the extension
line of the RID-SSIP will be entrusted to the water users'
associations under  the RID's intensive technical assistance in

training local full-time operators and monitoring their O & M.

- On-farm and .mu‘b_an communal facilities will be operated and
maintained by the water users' groups and the muban development

committees with the technical assistance of RID, DOAE, DOF, DOLA and
ARD,

{4) Consulting Service

 The consultants will be employed to assist RID_ in the detailed
design, preparation of the contract documents and the construction,
and also provide guidance on establishing operation and maintenance

procedures.

The estimated total inpui is 414" man-months inclﬁding 198
rnan—months for local expefts and is divided into 170 man-months for
the detailed design and 244 man-months for the co'ns'truction,

supervision and guidance.
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8. Pfoject Evaluation

(1) General

The f)l'oposed Project intends to deliver adequate water to the
1a1:'gest numbe_r of the farmers for rﬁeeting the minimum requirements
for subsistence é.griculture,_ domestic use and animal bfee’ding aﬁd
related activities through implementation of the three ‘selected
éub-projects in the Lower Northeast Théi]and which remains the
poorest regidn in country. It is commonly’ iﬁterpreted that the lower
level of traditional subsistence cultivation of paddy would be

closely related with the incidence of rural poverty.

Evaluation of the Project has been carried out from two
aspects, viz. (1) poverty alleviation effect on the basis of income
growth and distribution and (2) IRR from the national economic

viewpoint.
(2) Poverty Alleviation Effect: Income Gr.owth'and Distribution

On. the"b:asis_ of the farm hot_:.se_hold sample éul"vey during the .
.Study, thé p.resent income level and distribution émong the fafmeré in
the Project area have been clarified. It is assumed that ‘the
iﬁcremental. income will be derived from the Project on 'th_e same
household paftern: and price level as those at present. Income and
distribution with and without the Projeét have been cdmp?red with

particular reference to the available data for the rural Northeast:
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_ c : Rural-
Lam Plai Mat Nong lam Puck Huai Phlu Northeast

At present, 1982/83 level:

- Ave. Annual Per (B). 3,580 8,320 4,450 4,630
© Capita Incame - ' : S
Ave. Househeld Size 6.0 .61 6.3 b
Ave. Annual House- (B) 21,490 50,760 28,060 28,260
hold Income - : ' E :
Households (%) 63 31 56 44,

in Poverty Group—

With the Project, 1982/83 price 1eve1:=

Ave. Annual Per (B) 5,470 9,170 5,410
Capita Income - ;
Ave. Househeld Size 6.0 6.1 6.3
Ave, Amnual House- (B) 32,830 55,940 34,110

-held Income _ o
Households (%) 20 27 ' . 40

‘in Poverty Group

*/,,, The absolute poverty below the poverty line of B3,500 per
- capita based upon the cost of a minimum diet and a minimum
level of expenditures for other basic human needs. '

 In the Project -stUdy,- Pm‘fér"ty_ Index has been developed to
combine appropriately two basic factors, viz. (1) average income
" level and (2} its distribution particﬁla'ﬂy ‘to the poor, which would

‘be applicabie for the Lower Northeast regid;{?.

Ave.ra“ge. Household Income

Poverty Index = in the rural Northeast  x Distribution of Households
: Average Household Income  in Poverty Group. in
in Sub-Project Sub-Project

_ Another -indicator is "Poverty ‘Alleviation Rate" which is a
difference between the Poverty ‘Indices with and without the -

Project;’
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Cl_lalige of Income Distribution With Project ( 201 Sample Farms )

A. At Present ' B. With Project

1. Lam Plai_Mat_Sub-Project

100% - | 100%
- [ - — .
Averlge Incomg ... B 3,580 Averdne lncomt . B 5470
' Income Growth .. jﬁ53_%
§2.9 . at fresent =1(}0) 1
50 _p B 4. L i 4 4 4 1
1 . : 50
: 20.2 7 ey 236
_ 146 1146 | . s =
' \ /==l N\
o D Z=—nuut 0 g=——
Poor Marginal Better- Wealthy p. M. B W,
off = .
2. Nong Lum Puk Sub-Project
_ ] - -
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. _ Rural
Lam Plai Mat Nong Lum Puk Huai Phlu Northeast

(Irrigable Area) (9,100 ha) (300 ha) (700 ha)

Poverty Index at Present 0.83 0.17 0.56 _0.44
Poverty Index with the 0.17 0.14 0.33
Project :
' Poverty Alleviation Rate 0.66 0.03 0.23

The following findings are obtained:

Q

Income level in the Néng Lum Puk Sub-Project at pres:ent

would be extremely high, 1.8 times as high as the évefage
of the rural Northeast. This would originate from cassava
producti.on due to favorable transportation to Korat and

also largely from the off-farm income.

Poverty Index: the higher the income level, the lower the

poverty index,

Poverty Alleviation Rate: the higher the rate, the more

significant the poverty alleviation cffect.

The poverty alleviation effect would be remarkable in the
Lam Plai Mat sub-project. In the Nong Lum Puk
sub-project, the Poverty Index with the Project is almost
identical - to thatﬂof 'j:he without case; therefore, little

effect is observed in the Poverty Alleviation Rate.

It can be considered that the Project which has the

_highé?:lPovefty index at present is qualified as the likely

potential project with higher priority for earlier

implémentation .

'Attention ‘should be paid to the fact that the Pm}ei‘ty
Alleviation Rate should not contain any factor of the

. project cost.
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(3) Evaluation through IRR

Since the Coz_nmon’ unit of account used in the economic analysis
is uncommitted public income measured at border prices, 5peéific
conversion factors av_ailable in converting from .domestic to the
border pricés for goods and services produced or consumed by the
project have beeéen used to éxpress all values iﬁ terms of the common
unit of account. Because of irﬁperfections in the labor maﬂcet, ‘the
wage rate of common or unskilled labor has been aﬁpropriaf.eiy

estimated with shadow price.

Niﬁe categories of the Project economic benefits are considered
such- _és (1) irrigation for the wet season paddy in the ordinary
service units and muban cooperatiﬁe service units, (2) irrigation
for the .dry ‘season fiéld' crops in the muban cooperative service
units, (3) irfigétio'n for the muban collective seeﬂling ploté for
the wet séasdn rainfed paddy outside the service units, (4)
11'1‘1gat10n for the muban collective seedling plots. in the mﬁban
. cooperative service units for the wet season rainfed paddy inside
the servme units (when the irrigation service area is decreased due
to the reservoir operation rule}, (5) water supply for df'mking and’
domestic use for muban people from the muban ponds and successive
communal facilities, (6) water supply for drmkmg and domestic use
for muban buffaloes and cattle from the muban ponds and successive
communal facilities, (7) fishery in the muban ponds, (8) fishery in
the RID-constructed reservoirs, and (9) foreshore. field crops in the
RID-constructed  reservoirs at lower water level (for the

small-medium project).

Cassava production has been identified in 936 ha, 99 ha, and
144 ha of the proposed reservoir area for the sub-projects of Lam
Plai Mat, Nong Lum Puk and Huai Phlu, respectively, It has been
reported that in. the Lam Plai Mat case, cultivation' of cassava is
permitted until the 1983/84 year in connection with the De'\felopmehf

for Defense of the Boundary between Khon Buri - Soeng Sang Project
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since October 1982, In general, cassava cultivation in the proposed
reservoirs is iﬁ the form of epcroache'd pliblic 'land; theréforé, no
compensation should  be offi.cially required. In the cconomic
evaluation, both the IRRs with and without the 1*es‘erv_éir cassava

productions have been calenlated as IRR(1) and IRR(2), respectively,

A development period for accrual of the 'préjé'cted ‘_iu'll. benefit
has :been assumed at se‘_}en years for paddy and field (irbpS in the Lam
Plai Mat sub-project and five years in the Nong Lum Puk and Huai
Phlu sub—projécts_, while the total period is 10 years based upon
fishery development in the Project reservoirs for all the

sub-projects.
IRR for both the singl;a prdject case and package project case

has been eslimated in line with the following time sequence of major

factors, and is pre.sented in the following page.
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Construction Schedule and Benefit Development

-+ 19851 1986 | 1987 | 1988 1989 1990 | 1991
(1) Lam Plai Mat (9,100 ha) =~ — - — 1+ = ~|- -~ —|= ~ IRR(1)=11.2% IRR (2)=11.6%
Pre-construction rom July 1984
Construction: Major Work
- Terminal Work 20% |40%  140% won
Benefit Development (10 yrs.) 40%
(2) Nong Lum Puk (300 ha) — — — — —|~ — o~ — & —- IRR(1)=8.7%, IRR(2)=9.8%
Pre-construction From July 1984
Construction: Major Work N N
' : Terminal Work N—
Benefit Devélopment (10 yrs.) _
(3} Huai Phlu (700 ha) ~—— — -~ = = —— =}=——F -~ IRR (1)=8.0%, IRR (2)= 8.9%

Prééconstruction
Construction: Major Work
' : Terminal Work

Benefit Development {10 yrs.)

Package Project . o
Case 1 = Package of three
( Sub-Project

)

(1) Pre-construction

From July 1984

From July 1984

{2) Construction: Major Work
Lam Plai.Mat
Nong.Lum Puk
Hudai Phlu

(3) Construction: Terminal
Lam Plal Mat
Nong Lum Puk
Huai Phlu

(4) Benefit Development
Lam Plai Mat (10" yrs.)
Nong Lum Puk’ (10 yrs.)
Huai Phlu (10 yrs.)

Package Project
[Case 2 = Package of Lam Plai Mat
and Huai Phlu Sub-Project
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RECOMMENDATION

1. The proposed Lam Plai Mat sub-project is technically sound and
socio-economically feasible, With 'appropriate institutional set-up,
proper opératicm and maintenance, and adequate overall managemént
and coordination among the governmeni line agencies concerned, it
should be a gfeat and valuable asset to the Upper Lam Plai Mat basin

where developmeht has been neglected so far.

T_he'govern'm(_ent should, therefore, take the next procedure and
necessary arrangéments for immediate_-implementation of the Lam Plai
Mat Sub-Project that would contribute greatly towards Significa:nt
poverty 1'ed1';'¢ssing of the farm households covering the proposed
irrigable area of 9,100 ha or 56,900 rai. '

2. The prbpo'éed Nong Lum Puk Sub-Project which is engineeringly
feasible . has, aside from irrigation development, an important
function pro,viding' potdble water sli'p_ply for émphoe Soeng Sang,
.chéngwat 'Nakhon Rat'chasimé which has been designated as a
"gdve’rnment‘s strategic 'lécation for a leading access to the border
areas with tl_ﬁe Democratic Republic of Kampuchea: This leads to a
reason why this sub-project has been selected in the Ove-rall B_aSin

Study.

It ‘has been, however, pointed out in the Feasibility Study that
the present income level of the farm households in this sub-project
is considerably higher than the average of ‘the rural Northeast and
the de.gree of absolute poverty alleviation with the Project would
not be so significant. It is suggested that further discussion
within the _g(')_x}ernment' agencies should be made on the possible
implementation of this Nong Lum Puk sub-project from the public

investment point of view.
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3. The Huai Phlu sub-project that is categorized "Small-Medium' is
situated in proximity of the border with Kampuchca covelmg two
tambon in amphoe Ban Kruat, changwat Buriram designated as the
Target Areas for Rural De'\_mlopment Programs under the Fifth Plan

(1982 - 86) where the historical difficulties are demonstrated in

the Feasibility Study.

This sub-project is - socially viable_frOm the viewpoint of
income level and poverty alleviation effect; however, this dam has a
high construction cost. This damsite, without taking any'
alternative, is eqmpped with such unfavorable condlﬁmns such as
removal of thick pervious overburdens at both the abutments and
procurement- of suitable embankment materlals f10m a long distance,

resulting in the cost increase and a low IRR of eight percent.

‘Generally . speaking, majority of the so-called small-medium .
projects in the Lower Northeast region \ﬁrhich_ usually have similar
dam construction problems to the Huai Phhf sub*pi'ojéct would have
the IRR below the general government criteria- applicablé io the
large and medmm sized projects. It is. qssumed that when appralsed
with such crlterm, the number- of the v1ab1e projects for 1mmed1ate
1mplementauon should be few. Taking into account the spemal :
devclopment concept and approach involved and par ticular social ‘and
political soundness to be achieved, " it may ‘be suggested to Iower the
standard or minimum IRR for -the small-medium scale projects. This

should be a matter of discussions in the government,

Wl’ch the above spec1f1ed careful examination of the various
{actors related, it is recommended that the Huai Phlu sub- project
.shoul__d . be  proceeded to the nexi step, vready for wurgent

implém entation.
4.' In accordance with the recommendatlons mentioned above, the

"followmg survey and investigation works should be carried out prior

to. construction,
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4.1. Hydrological Observation

The meteorological and runoff observation at the Lam Plai Mat
damsite was commenced in July 1983,  The observations should be
continued without any interruption for future  detailed design,

operation and maintenance,
4.2. Preparation of Topographical Map

(1) . The presently available map of 1/10,000 in scale of the
Lar Plai Mat damsite and its serviée aréa was pfepared_ by
different’ benchmark elevations which are’ not related
between the damsite and service area, A new benchmark’
survey, .therefore, should be made and basic benchmarks

should be placed at the damsite and service area.

(2)  The existing map of 1/10,000 in scale for the Lam Plai mat
service area was pr'epared' by direct ground survey and is
not accurate. Aero-photo map should be prepared by newly

established benchmarks before the detailed design stage.

(3) The topographical map of 1/2,000 in scale should be
prepared for the design of the on-farm and muban communal
works in the service area of the sub-projects before the

detailed desi.gn stage,

(4} More detailed survey for the project facilities should be
made during the “detailed design stage for determining
location and alignment of the structures.

4.3, Geological Investigation
.Additional core borings with perme’ability and penetration

tests should be carried out at damsites for the detailed design.

The approximate quantity to be required is shown in ANNEX B,
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Particular attention should be paid to the core drillings
at the river bed in the Lam Plai Mat damsite, because the
excavation depth at the cutoff trench 6n the riverbed could not
be estimated by the core drilling carried out in  the

Feasibility Study.
4.4, Construction Materials Survey

{1} Although the borrow area of impervious materials in ‘the
Lam Plai Mat dam has sufficient quanfity and its quality
is suitable for the dam impervious zone, the survey of
required random materials located at both upper banks of
the damsite has not been made yet in the Feasibility
Study. The quality test of the random materials in a
laboratory should be made in the detailed design stage.

(2) The borrow area in the Huai Phlu démsite is located a
little far from the damsite and has interbedded fine sand.
Additional borrow area should be surveyed in the detailed

design stage to economize on the consiruction cost,
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Dimension Table

TYPE _ |Area of Pond L g1 | g2 [WLI-WL2 WLz — EL |
MP— I | 2.4 ha| reo™ 0.60™ 1.OO™| minicum Minimum
MP—2 | L6 130 050 | 100 (oom | os0m
MP— 3 0.8 100 0.30 | 060
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